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H npepida opyav@vetar 610 TAAIOIH TOV 70~
PUKATW EPEVVITIKADV TPOYPOUUHATOV:

a.

<o

Exovyypoviouoés tng emomteiog kar drayei-
PIGHC TOV GUATHUATOS TWV VOATIKDV TOPWV
ddpevons ¢ ABnvag, mov €xer avateDel
and v EYAAII otov Topéa Ydatiktv
[opwv tov EMII

. Muytpomoditikéc mepioyés ko Pioaun xpn-

on TOov VEPOD, OLEVPOTOIKO EPELVNTIKO
npdypoppa mov cvvroviCetar and o Epya-
ompo [lepiforroviikod Zyedacpod TOL
[Mavemotnpiov Aryaiov ko ypnpatodotei-
ton and v Evponaixh Emrpom

AvTikeipevo TG pepidag eivan n napovoia-
on Oepdtov amd v elnviki kar Siebvn
EUTIELPIA OYETIKDV HE:

10 GTPOTNYIKO OYXEANAOHO KAl TO OeGUIKO
TAQIGIO TOV CUCTIHATOV OCTIKTG VOPEL-
ong

1o gpyaheio ko Tpoypappata duyxeipiong
g {TNOMG TOV VEPOL GE TOAELG

g pebddovg evromopov, emdlOPOwOoNG
Kat duayeipiong dwappodv ota diktoa

I'ldooeg TG Nuepidag eival 1) EMAnvik kat
N ayYAMKN HE TAVTOYPOVT] HETAPPACT] TG VO
YAOOOEG.

TEAIKO MPOT'PAMMA

09:00-09:30
09:30-09:40

09:40-09:50

09:50-10:10

ENOTHTA A

MpooéAcuon — Eyypagég
XaipeTiopds amé tov Mpdravn EMN
O. Zaveodrrouro

Mpoogwvnon amo A. =évo
(AieuBuvovTa XupBoulo EYAATT)

X. Kokwong (Mav. Aiyaiou),
A. Koutooyiavvng (EMMM)

Nep6 yia v ToAN: ZTpatnyikés
oxebiaopag, biaxeipion Tng {ATONgG,
KOl EAEYXOG Twv diappowv oTa
bikTua: AvTikEipEVO TNG NUEPiIdag

AIAXEIPIZH THE ZHTHIHE KAl
EAEMXOZL TQN AIAPPOQN LTA AIKTYA

10:10-10:40

10:40-11:05

11:05-11:40

11:40-12:05

12:05-12:30

D. Howarth

(Kévrpo Alaxeipiong g ZATnong,
EBvikog Opyaviopodg NepiBdAAovTog,
MeydaAn Bpetavia)

AIEBVNG gpTTEIpia OE TTpOYPAHHaATa

Siaxeipiong Tng ZATNONG Kai EAEYXOU
Twv diappowv oTa diktua

M. Hanemann (MavemoTrio g
California, Berkeley)

H mipoAdynaon Tou vepol wg HECO yia
™ Glaxeipion ¢ {RTNong: n EPTeIpia
Twv HMA

AidAeippa - Kagég

G. Warder (WS Atkins)

MpoypappaTIoNoS yia TNV
IkKavoTroinon Tng {{Tnong Kara m
Sidpkeia Twv OAUPTTIAKWY Aywvwv
Tou 2004

N. Mapdong (EMMN),
Z. NoAitdkn (EYAAN)

EEEMEN TN ZriTnong otnv ABriva

12:30-12:55

12:65-13:20

A. Lambert
(A1eBvric Opyaviopég YT pEeCIwy
'Ybpeuong)

MéTpnon Twv Siappowv oTa dikTua

E. Apnag (EMIT),
Z. Mewpyiadng (EYAAT)

H avrigeTwimon Twy diappowy 610
GikTuo NG ABrivag

13:20-14:50 AidAeippa — Medpa

ENOTHTA B

ITPATHINIKOZ IXEAIAIMOZL KAI
AIAXEIPIZH LYITHMATQN YAPEYZIHX

14:50-15:15

15:15-15:40

F. Aguado kai J. A. Mateos
(Etaipeia "Yopeuong ZeBIAANG)

Aiayeipion Tou oucTAPATOS UOPEUONG
NG ZePRIAANG

A. =avldkng (EYAAN),

A. Koutooyidvvng (EMIM)

Zx£010 diayeipiong Tou udpPodoTIKOU
ouoTAHaTog TG ABrivag yia Tv
TTPOCEXNA TIEVTAETIQ

15:40-16:10 AidAeippa - Kagpég

ENOTHTAT

OEIMIKO MAAIZIO

16:10-16:35

16:35-17:00

17:00-18:00

. KaAArg (Mav. Alyaiou)

Oeopoi kal TTOAMTIKES yia TN Bruon
XPon Tou VEPOU OTIG TTOAEIS: TA
ATTOTEAECHATA TOU EUPWTTAIKOU
Tpoypauparoc METRON

M. Mmrovalouvrac (EMMN)

MpoTacn yia vopIkd TTAQicio
ol Tag TooIHou Udartog TG
Tpwreloucag

Tomo8eriioeig — ZulnTnon



INTERNATIONAL WORKSHOP

WATER FOR THE CITY

Strategic Planning, Demand Management
and Network Losses Control
Conference Centre of the National Technical University,
Athens, 28" November 2000

Organisation:

Department of Water Resources, Faculty of Civil Engineering, National
Technical University of Athens (NTUA)

Environmental Planning Laboratory, Department of Environmental Studies,
University of the Aegean (UA)

Water Supply and Sewerage Company of Athens (EYDAP)

Programme

9.00 - 9.30: Registration

9.30 - 9.40: Welcoming speech by Th. Xanthopoulos, Rector of the
NTUA

9.40 - 9.50: Welcoming speech by D. Xenos, Managing Director of
EYDAP

9.50 - 10.10: H. Coccossis (UA) and D. Koutsoyiannis (NTUA), Water

for the city: strategic planning, demand management and
network losses control - objectives of the workshop

PART A - DEMAND MANAGEMENT AND NETWORK LOSSES
CONTROL

10.10 - 10.40: D. Howarth (Demand Management Centre, Environment
Agency, U.K.), International experience in the demand
management and the network losses control

10.40 - 11.05: M. Hanemann (University of California Berkeley), Pricing
as a tool for demand management: the experience in the
US.

11.05-11.40:  Coffee break

11.40 - 12.05: G. Warder (WS Atkins, UK.), Planning to meet Water

. Demand for the 2004 Olympic Games

12.05 - 12.30:  N. Mamassis (NTUA) and S. Politaki (EYDAP), Evolution
of water demand in the city of Athens

12.30- 12.55: A. Lambert (International Consultant), Measurement of
network losses

12.55-13.20: E. Aftias (NTUA) and S. Georgiadis (EYDAP), Facing
network losses in Athens

13.20- 14.50: Lunch break

PART B - STRATEGIC PLANNING AND MANAGEMENT OF
PUBLIC WATER SUPPLY

14.50 - 15.15:  F. Aguado and J. A. Mateos (Municipal Water Company of
Seville, Spain), Management of the water supply system of
the city of Seville

15.15-15.40: A. Xanthakis (EYDAP) and D. Koutsoyiannis (NTUA),
The management plan of the water supply system of
Athens for the next 5 years

15.40 - 16.10: Tea break

PART C - INSTITUTIONAL ISSUES

16.10 - 16.35:  G. Kallis (UA), Institutions and policies for the sustainable
use of water in cities: the results of the European
programme METRON

16.35-17.00: M. Bonazountas (NTUA), 4 proposal for the institutional
framework for the quality of drinking water of Athens

17.00 - 18.00: Discussion



H TAYTOTHTA TQN OMIAHTON

(ne ™ oeypa mov eppavifoviar oto npdypappa ™ Huepidag)

0 Xapng Kokkawong eivar kafnymmg ITlokeodopiag, Xwpotra&iag kar IMeparioviikon
TyedaopoU, pe EKTETAUEVN EPELVITIKY KL EXAYYEAUATIKTY EUREPI 08 BEpata acTikng Kat
neppepetakng avarroéng. Awaoker oto IMavemomuo tov Awyaiov kot dievBiver 1o
Epyacmpo Tleptfarloviikov Zyedaonov. Exer datehéoel epunepoyvopovag oe Bépata
OLOKANPWUEVIG SLOXEIPIONG TAPAKTUOV TEPOYDV, TOUPIGUOD Kol TEPPOALOVIIKIG Kot
viowtkmg avamruéng omv ElLada kot oe mohhég Mecoyelakég kat APpikavikég yOPES.
Zto maiow avtd éxer ovvepyaotel pue 10 Ymouvpyeio Ilepfariroviog, Ymoupyeio
Owovopwkav, Yrovpyeio TMoltiopov, EOT, x.a., xabbdg xar pe diebveig opyaviopovg:
Evponaixi Evoon, World Bank, UNEP, FAO, OECD xat UNESCO.

O Anpirpng Kovreoyuavwng civar Suthmpatodyog TMokirikdg Mnyavikog EMIT xar
Awaxtopag tov EMIL. Epyaletat g enikovpog kabnmtig otov Topéa Ydatkav [Mopwv
tov EMII, 6mov Suddoker mporruylaka kat petarroaxd pabijuata vdpopetemporoyiag
vdporoyiag, VIpavAKLV Epywv kat BerTicTomoinong cvotudtwy vdatikwv mopwv. Exel
epmepia oe EPEVVa OTIG TEPOYEG TV VEPOAOYIKOV MOVIEAWV, GTOXACTIKNG Ldporoyiag,
tEXvoloyiag kat Suaxgiptong v3aTKGV TOPWY, Kat LIPOTANPOPOPLKNG, CALE KAl OE PELETEG
VOpavLikaV Epywv.

O David Howarth onovdaoce Tlohtikdg Mnyavikdg kar éxave Swtpyfy oe amoxétevon
opPpiwv. Metd and apketd ypovua epyaciag ot North West Water xat oty Yanpeoia
Iepddhovrog (Environment Agency), dnuwovpymoe 10 Ebvikd Kévipo Awyeipiong
Znimong Nepov, kat auth ™ ottypn eivar AtevBuvig 1ov Kévipov. Ta xipa eviapépovid
OV eivar EleyXog TV Slappodv, HETPNOT KAl TUHOAOYNON, avaKVKAW®OT, TEXVOAOYia
FAUNAG KatavaAmong, Kowvavika kivtpa mov eanpealovy m {Rmon, Kot N emppor} 1o
avtaywvispov ot fymon.

O Michael Hanemann eivar kabnymig okovopiog Kat ToMTikfg yia 1o neptpdriov 610
navemotquwo ¢ California, Berkeley. Ta evdagpépovia tov meptapfavouv emiong
OLKOVOUOUETPIKE HOVTIELD oV avaivon Jimong kat T épevva ayopds. ‘Exet ovvepyaotel
ue duapopeg vanpeoieg oy California yua 0épata oyetika pe TePPAAAOVIIKEG EMTTWOOELS,
npdyvwon {ATomg, YEVIKO oxedaopd, THOAOYNON VEPOD, avAALoT KOGTOLG-WPELELDV,
a&ioynon Tpoypaupudtov dlatipnong K.q.

O Nikog Mapdong civar duthwpatoiyog Aypovopos-Tomoypapog Mnyavikég EMIT xar
dudaktopag tov EMIL 'Exet gpeuvntikn kat MELETNTIKY EUREWPIO OTIG TEPLOYES TG
v3pohoyiag, VIpopeETEWPOIOYIRG, VIPOTANPOPOPIKNG KOL CUCTHUATOV  YEWYPOPIKNG
TANPOQOPIaG, EVM CUMMETEXEL oTn Sbaokaiia petamtupaxov pafnpatov tov Touéa
Y datikav [Topwv tov EMIT

H Zrédda [Mohraxn eivar dumhopatovyog Hiextpohdyog Mnyavordyog g Ioivtexvikig
Eyohig Tov IMavemomuiov Matpiv. To 1989 amogoitoe and 1o Tunpa Opyavwong kar
Awimong Emyepnoewv tov TMavemompuiov TMepad, evd to 2000 oroxinpwoe 10
Awpnpartiko [Mpoypappa Metantuyiakav Znovdov «Emomun ko Texvoloyia Y Satikdv
IMépwv» 1o EMIT. And to 1992 mpoistatar ¢ Ymmpeoiog Aegtovpyiag E&wtepixav
Ydpaywyeiwv ™ EYAAIL Katd 10 ypovikd Saommua 1983-1992 epyaomke omyv
Ympeoia Ydpaywyeiov Mébpvov (cuvmipnomn H/M eyxatactacewv) kabdg kar oty
Ymnpeoia [Iinpogopung (tnréheyxog-mhexeiptopnog Siktimv VIPEVONG KAt OMOYETEVTTG).



O Allan Lambert onovdace ITohurikdg Mnyavikdg kot eldikevtnke otnv vopohoyia,
Swayeipon vdatkdy TOpwv Kar v apdyvwon ainppupav. ‘Exel datelécer npdedpog g
Bpetavicig Ydporoywmg ‘Evwong (British Hydrological Society), appuodiog oty dwayeipion
vepov ot Bopewn Ovaddia, Texvikdg Ipappatéag oty EOvua IMpwrtoBovria Eléyyov
Awppodv Tov Hvopévov Baoutkeiov, evd &xer evepyd Spactnpdmnta kar o& GAlovg
oYETIKOVG opyaviopovs. Exet extetapévn epnepia kuping oe Bépata Suaysipiong dwappomv.

O Mavéing Agpniag eivar duthwparovyog Ioltikog Mnyavikdg EMIT kar Adaktopag tng
ENSEIH g Tovkotng. Epyaletar wg Aéktopag otov Topéa Ydatikiv [Topwv tov EMIT,
6oL NMBACKEL TIPONTVLYIOKA Kot pHeETOmTVaKG padipata actikig véporoyiag, VEporoyiag
kat vdpavikav Epywv. EEeidikevetal oe e1dika BEpata Sayglplong aoTIKOV SIKTOWV, UE
CUYLUETOYN OE EPELVITIKA TPOYPAIHNATA KAL TEXVOAOYIKEG EQAPUOYEG O SiKTVUR EAANVIKDV
TOAEWV.

O Zrégavog IF'ewpyiadng eivar dSurhmparovyog IMortikog Mnyavikog AITO. Epyaletar wg
TpoicTapuevog g Ymmpeoiag Zuvioviopoy Acgrtovpyiag kot Zyediaopov g Awevbuveong
Awctiov Yépevong g EYAAIL Exel daitepn epunepia oe Bépata npocopoimong kat
ghéyrov Sappomyv SIKTH®V VEPELOTG.

O Francisco Aguado Jimenez civar I'evikdg AwvBovig ¢ Anpotikiig Erapeiag
Ydpevong xau Amoyétevong g Zefidhng. [Mohtikdg Mnyavikdg pe avartateg omovdég
dwiknong emyspioewv and to Ivotitovto IESE pe Sievbuviikoig pokovg oe peyddo
apiBud kataokevastikav épyov oty loravia ko tig HILA. Awtéheoe dievbuvinig tov
kataokevaotik®v etapiov Grupo INI ko EDARes, katevfivoviag tmv emréxtaon kot
extéleon gpyacwdv oty Acia. Télog, Swetéheoe devbivov cduPovrog g etapiog
Hidrohuarte. And 1o 1995 givanr levikdg Aevbuvriig tig EMASESA, Anpotikig Etapeiag
Ydpevong ko Amoyérevong g ZePihing, vredfuvng yu TV TOpoy) VEPOU Kar TV
QmOYETEVOT TNG HNTPOMOMTIKNG TEepoig TS ZePihAng, ovvolikob mAnbvopod 1.5
exaroppvpiov xatoikwv. Eivar emiong ovupovriog g lomavikng EbBvikng ‘Evoong
Ydpevong kar Anoyétevong kar g EUREAU (Evponaiki Evwon Erapudv Y dpgvong kot
Anoyétevong).

0 Avrdvng ZavBaxng eivar duthmpatovyog Mnyavordyog Mnyavikdg tov King’s College
tov London University. Epya{etar otv EYAAIT and to 1975, Inquepa givar Avaminpomg
Aevbuvig Zrpatnykov Zyedoopov xar [Tpoypappatiopoy.

O INpyog Kardig sivar mepifarioviorldyog unyavikde, andeottog tov Imperial College
of Science, Technology and Medicine otmv Meydn Bpetavia. Epyactnke yua éva yxpoévo
omv povada Teyxvoloywmg Amotiunong tov Evpwnaikod Kowvofouvkiov katr cuppeteiye
omyv Swdikacia avabempnong g Evponaixig vopobesiag yia toug vdatikovg ndpovg. Avo
peréteg tov yia v véa Evponaikn odnyia ywa 10 vepd €xovv dnpoocievdei amd to
Evpwnaiké Kowvopoviio. And 10 1996 eivan pélog 1ov Epyaompiov IlepParlovikon
Tyedaspov tov [Mavemompiov Tov Aryaiov xat gpyaletar oto Swevpwnaixd Tpodypauua
METRON. Ta gpeuvntikd tov evdiapépovia emkevipovoviat omnv afoldynon kKo
avaoT] TOATIKOV KaL TNV 6TPATNyIKT a&lodoynon aepailoviKOV ENTTOCENY.

O Mapkog Mrovalovvrag aropoimoe and to Tunpa Moltikdv Mnyavikov EMIT to
1969. Erafe S1daktopikd dimiwpua and to Technical Universitat Munich to 1973 pe
ewikevon omv motaua  vdpounyavikn xar petagopd  Wnpatwv.  Olokiipwoe
netadidaxtopikég omovdég oto Massachusetts Institute of Technology xai oto Harvard
University. Zto EMIT aoyokeitar pe épevva ota meparloviikd cvomuata, avartuln
HOVTEAWV Kat TEPPBOALOVTIKES EMUTTMOELS LEYAMDY TEXVIKDV EPYOIV.



NepO yia Tnv oAn:

LTPATNYIKOG OXEDIAOHOG, diaxeipion TnG {iThong, kai
EAEYXOG TWV SlappowV oTa dikTud: AVTIKEIHEVO TNG NHEPIDAG

X. Kokwong (MavemoTtiuio Tou Alyaiou), A. Koutooyidvvng (EMMN)



Nepo yia Tnv ToAN
Lrpamnyikog oyedacpndc, dwayeipion e {RTNONG KAt EAEYY(OS TOV SLEPPOAY 6Ta diKTVA

X. Kokkdong (Mavemotipio Aryaiov) ko A. Kovtooyiavvmg (EBvikéd MetadBio [ToAvteyveio)

H dwyeipion tov vepov €xer avaderybei oe Oépo mpd™G mpotepaidTTag yia TOAAEG
oUYYPOVES KOWWVIES, I6mG 08 KT TOAAOVG TO ONUAVTIKOTEPO Yia. ToV 210 aidva.

To vepd amotelel Pacwcd otoyeio ot {wn oV AvBp®OTOL, KUPLO TOPO AVATTLENG Y100 TOMAEG
OIKOVOHIKEG OpacTNPlOTNTES, EVQ €XEL KAl TPOTOPYIKO poOAo 0T @UOM Kol Ta PUGIKA
owkoovothpata. Ot avEavopeveg avaykes Kot TOAAATAEG QTUITACELG Y10 YPTIOT TOV VEPOL,
oe ovuvdvacud pe ™ pelmon tov dwbesipwv, oAhd kal n vToPdaduion Tov VEATIKOV TOPWV
and aAoyloTn YPNOoT KAl PUMAVON amd TG APVNTIKEG EMITTOCE TOV avOphmvev
dpaompoTiTov, emPailovv TV avdykn Yy opBoroyik| aVTIHETOMTON TNG YPHOMG TOL
vepoy and tov GvBpomo. H avayxn avt yiveton emraxtikny oto mhaiclo pog YEVIKOTEPNG
emdiméng Y pa otpamywky Pidoiung avéntuéng mov Bo cvuvévaler ™V TavTOYPOVN

eMTEVEN TOV OTOYWV TNG OIKOVOUIKNG QVATTLENG, TNG KOWMVIKNG SIKO0GVUVNG KAl TNG
TPooTaciag Tov mePPdAiovtog yia To Tapdv Kol T0 LEAAOV.

Zmv mpoondbela avalNmnong TG KatdAANANG oTpaTtnyikng yia TNV opBoroyiky dioyeipion
TOL VEPOD £)EL ATOKTNOEL 1010iTEPO EVOPEPOV 1) TOALTIKT Y1a TO VEPO OTIG TOAELG (Academie
de I’eau, 1997). O Adyor mov cuvnyopoldv ¢’ aVTAV TNV TPOTEPAIOTNTO Eival OTL 01 TOAELG
gival onpavtikol mérol cuykEVIpwong TANBLOUOL KAl SPAGTNPLOTATOV TOV KATAVOADVOLV
VEPO KOl AMOTEAOVV YWPIKEG MOVAOES OMOL UTOpPel Vo EQAPHOCTEL GMOTEAEGUATIKG Mia
moatikn yw to vep6 (Haughton and Hunter, 1994). Emnhéov 6raBétovv 10 Srowntikéc Kot
EMYEPNHATIKEG OOHEG TOL EMTPEMOLV TNV  OLKOVOUIKT] EQPAPUOYN TEXVOAOYIQG Kol
0PYAVOTIKOV LETPQV Yo TNV dloxeipion Tov vepov.

Qg thpa, N VIPOdOTON TV TOAewV €Yl avTipetomotel debvag péoa and pia povouepn
TPOGEYYIOT) LE KUPLO TPocsavatoloud oty nposeopd vepol (Hengeveld and De Vocht,
1982). H mpooéyyion avt divel éupacn omv e£ao@aAlon €mapkovg MOCGOTNTAG KoL
wavomomTikng mowdmtas. Eppacn éxer do0el, axdun, otTig Texvoroyieg Yoo TNV
ATOTELECULATIKOTEPT) VOUT] TOV VEPOD KAl, O TPOCSOATA, Yo TNV ENeEepyacio Kal diabeon
TOV GTOPANTOV HETE TNV YPTIOM TOL VEPOD.

Tig televtaieq Opwg dexaeties, €xel apeiofnmBel éviova o mpocavatoMopdg avTdg TG
TOMTIKNAG Y10 TO vePO OTIG TOAES KaBdG pakpoyxpovie odnyel oe adié€oda. Ilépa amd to
aLEAVOLEVO KOOTOG OTN HETAQOPA VEPOL amd HAKPWEG TEPLOYEG OLYVA gpeavifovtal
OUYKPOUGEIS WG TPOG TN YPNON TOL VEPOL yua GAAeg dpaotnpdttes Onmwg M yewpyia, N
Bropunyavia, n evépyeln kalr o tovpwopds. Avtd emPaiier TNV avaykn Y OO TOUEAKO
GUVTOVIGUO.

ZUYKPOUOEL OUWG ep@avilovTal Kol GE OYECT HE TOVS OTOYOVG KOl QAMULTAOELS TNG
npocTaciag Tov uolkoy mepPdiroviog. H oldyypovn moAn £xel «oworoyIKd AmOTOTMUON»
OV EKTEIVETOL OF WL TTOAD ELPUTEPM TMEPOYN amd v apeom Covn emppong e Avto
eMPAAAEL TNV AVAYKT YA LA OAOKANPOUEVT TPOGEYYLOT) OTN dlayElploT Tov vepo.

Extdg Opwg amd TG Ol0QOPETIKEG TPOTEPAOTNTEG YO Tr XPNON TOVL VEPODV, YEVIKOTEPES
AALAYEG OTIG OVTIANYELS TNG KOWVmVIaG aAAG Kal 6To gupuTEPO Becpikd mhaiolo emifairovv



ahAayég OTOV TPOTO QVTLETOMONG NG daxeiptong Tov vepoy otV TOAT. ZTIG oUYYPOVES
Kolvmvieg ouvvewntomoeital 1 avaykn GAAAYNG TV TPOTOM®V AVATTLENG TPOG TNV
katevbuvon g agwpopiag. [lapdiinia, n naykoopionoinon g owkovouiog, n avgavopevn
avToy@VICTIKOTNTA, N avalnTnon vémv oy£0E®V dMUOCIOV Kal 11wTKoV TOopEN eXpealovv
™mv opy&vaon, tn Stoiknon kot 1o oxedaoud onig noAelg kar emyepnoelg (Correia, 1998). H
doyeipion TOV vepod OTASOKE EVOOUATMOVEL KOl EVPUTEPEG OIKOVOUIKEG, KOWOVIKEG Kol
TEPLPAAAOVTIKEG SLAOTACELS GAAE KUl EVOOUATMVETAL OE EVPVTEPES HEWPNOELS TOV APOPOVV
OTNV TOALTIKT] OLKOVOULIKNG KOl KOW®VIKNG avantuéng kot meptfarloviiknig dwyeipiong puag
neproync (Baumann et. al., 1997). Me tov 1pdmo avtdv 1 ToAMTIKY Yo T0 VEPO oYETILETAL OAO
Kol TeplocdTepo pe Bépata modTnTag CeNG KAl OKOVOUIKNG aVIaYOVICTIKOTNTAG TNG TOATG,
Tpémov (NG Kol TPOTOM®V KATAVUAW®OTG, TOAEOSOUIKNG Opydvedong Kot avamtuéng,
nepParlovTikng pootaciag kol dayeipiong g evpiTEPNG AeKivng amoppong. Xyetiletal
gmiong HE TNV OpYAveOT EVOG CLOTNHOTOG AOTIKNG dloiknong (governance) Omov
cvuTepAapPavel Kol T0 VEPO.

Ot aMoyég avtég otn Bedpnon Tov VEPOD amattovv Kot v avalitnomn xatdAiniov
gpyoreiov ov devpivouv Tig duvatdtreg dwayxeipiong tov vepod. Mepkd amd ta epyaisia
avtd eivar  texvoroywkd: H ovUyypovn texvoloyin EmMTIpEMEL TV AMOTEAECUATIKY
TOPOKOAOVONON, TV  emomteia Kol TOV  EAEYXO TV VIPOCUOTNUATOV  UEC®
QUTOULATOTONUEVOV  UETPNTIKOV CUOTNHATOV KOl CLCTNUATOV EAEYXOL, TNV oKpPn
TPOCOLOI®ON NG AslTovpyiag, AL Kol TV VROoTNPIEN TG ANWNG PEATIOTOV OMOQACEDV
OYETIKG LE T dyeipion tav vdpoovomudtov. Oung to nedio avalfimong epyaieiov avto
TOL TOTOL dev eavTieital oV TevoroYia, AAAG Eival dlemotnuovikd, 6OV oNUAVTIKO pOAO
£YOLV Ol KOLVOVIKO-OIKOVOULIKEG EMOTHEG Kal Ol TEPIBAANOVTIKES EMOTHLES.

Ta 6épato g onpepvig Huepidag emxevipdvovial xupimg oTov «moAo» ™G xpNong vepoo,
7OV, OIS TPOAVOPEPOTKE, ATOKTA CTUEPE OTUacio avtioToym, N i0M¢ Kol onuavTikdtePN
amd Tov TOAO TG TPosPopds vepol. O otdyog tng Huepidag eivar 1 avddeién dvo xvpiov
epyareimv dayeipiong g vIpeLTIKNG YPNONG TOV VEPOL OTIG WOAEIS: TN dwayeipion Twv
dppodv kat v dwxeipion mg (Rmong. To npdto eivar €va Bépa kuping texvoroyikod, evd
070 080TEPO KLPLAPYEL T) OLKOVOULKY| d1doTACOT).

O1 mapovcuaoelg amd TOVG EAANVEG Kol EEVOUG GUVAOEAPOVG a@opolv Téooepa Pacikd
EPOTALATA MG TPOG TA TAPATAVE® epyareia Sayeipiong:

e Tloweg eivar o1 Baocikég apyéc;

e [lowr eival 1 debviig epmerpia amd v epappoyn Toug;

¢ [lwg coppdrrovv ot dayeipion Tov vepol otnv Abnva,

¢ [low givar ta kOpa epmddLe, SuvatdTTES KOt BEHATA TOAMTIKNG;

H npepida opyavadnke pe v apoppn dvo epeuvnukdv épywv. To Tpdto ekmoveital and 1o
MetooBro Iloivtexveio (Topéag Yoatnxdv [Iopwv), apopd oTtov ekovyypovioud Tng
emontelog xar Swaxeipiong tov VIPOdOTIKOD cLOoTNNATOS TG ABNvag, kol YPNHaTodoTEITAL
arnd 1o Kowonikdé [Thaico Zmpiéng péow ™mg EYAAIL To devtepo exmoviifnke and To
[Mavemompio Avyaiov (Epyaotipio Ilepiarroviikod Zyedaopol) pe ypnuotodoTtnon ond
v Evponaikn Emtpom xor avagépetal oTig TOATIKEG BLOOUNG ¥prionNg Tov vepol oe
UNTPOTOAITIKEG TEPLOYES. MePIKd amd Ta CLUTEPACUOTA CVTDOV TOV EPELVITIKDOV épymv Ha
TAPOVCIAGTOVV GUVORTIKG 6T0 deVTEPO KaL Tpito pépog e Huepidag, avtictorya.

EAnilovpe o€ pia emoikodountiky kat yoviun coppetoyxr kot culfimon.
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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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Figure 1 — the Regulation of the Water Industry

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.

4 )

Power Generation
36%

Other Industry
12%

Agriculture
1%

Public Water
Supply S1%

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:
2

measured non Distribution
h/hold losses
25% 16%
Water taken
” unbilled 1%

P\ Operational use

1%

unmeasured non
hhold 1%

measured h/hold
7%

unmeasured
h/hold
49%

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
{Engtand and Wales) pay for water on the basis of volume.

33 Household Use
Water supplied to households can be further sub-divided into appliance usage as shown in Figure 3.
( N\
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Figure 5 — 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.

S. 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

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

o Household water use rising at -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:

social progress that recognises the needs of everyone;

effective protection of the environment;

prudent use of natural resources;

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:

o 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.

o 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:

e 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.

7. 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:

e 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.

e New homes — metering is the normal charging method.

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

e 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.



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.
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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)
e 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.
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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
o 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

It 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
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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, water-is 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

(DD 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




(IT) 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




(III) 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 (CUWCCQO)
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



TABLE 1: $

Urban Best Management Practices (1997 Revision)

BMP 1 Water Audit Programs for Single-Family Residential and Multifamily Residential Customers
BMP 2 Residential Plumbing Retrofit

BMP 3 System Water Audits, Leak Detection and Repair

BMP 4 Metering With Commodity Rates for All New Connecrions and Retrofit of Existing Connections
BMP 5 Large Landscape Conservation Programs and Incentives

BMP 6 High-Efficiency Washing Machine Rebate Programs (New)

BMP 7 Public Information Programs

BMP 8 School Education Programs

BMP 9 Conservation Programs for Commercial, Industrial, and Institutional Accounts

BMP 10 Wholesale Agency Assistance Programs (New)

BMP 11 Conservation Pricing

BMP 12 Conservation Coordinator

BMP 13 Water Waste Prohibition

BMP 14 Residential ULFT Replacement Programs



10.

11.

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 OOVERS 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

galions liters

per capita/per day
UNITED STATES 188 712
DENVER 228 863
PHOENIX 244 923
SALT LAKE CITY 240 908
TUCSON 148 636
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
(Under Normal Weather’)

WATER USE PERCENTAGE
SECTOR (liters per capita per day) BREAKDOWN
RESIDENTIAL - 492 66.7%
COMMERCIAL & 125 16.9%
INSTITUTIONAL
INDUSTRIAL 42 5.6%
PUBLIC USES 26 3.6%
FIRE-FIGHTING, LINE 19 2.6%
CLEANING, OTHER
METER ERROR & SYSTEM 34 4.6%
LOSSES
TOTAL 738 100.0%

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



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 50 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 7 248
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
111
17.7
25.1
32.7
40.0
46.8
52.9
58.2
62.8
66.9
73.4
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
SUMMER (MAY - OCTOBER 1990)

700
600

Target for

. OVERWATERING = (32000 AFY) &

- :_ : : ' ': : : Potential

o f : : ; - (13,000 AFY)

200 i

100

Percent of Theoretical Requirements

0 s . . UNDERWATERING . .

0O 10 20 30 40 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.



~ WATER RATE STRUCTURES USED
BY RATE SURVEY RESPONDENTS—1992

NORTHEAST

Inclining Block: 1 (4%)
Uniform Block: 14 (52%)
Declining Block: 12 (44%)

WEST

S, Inclining Block: 3 (10%)
Inclining Block: 8 (31%) . .

Unif Block: 14 (56%) Uniform Block: 4 (14%)
Declining Block: 3 (12%)

Declining Block: 22 (76%)

Total: _23_(1005)

souTll .

Inclining Block: 10 (25%)
Uniform Block: 12 (30%)
Declining Block: 18 (45%)

Total: 40 (100%)



1995 COMPARISON OF WATER
RATE STRUCTURE TRENDS

Percent

100

Arizona

Uniform [l Tiered  Other
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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.






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
Mutti-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
lat 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° 14 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
all lots all temperatures 22 28




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

® 6 O o o

Examples




Key Steps

Understand the Obligations and Policies
Understand the Assets

Measure Asset Performance

Define Targets

Identify Shortfalls

Evaluate Investment

Implement Investment

® 6 6 O 6 O 0

..... 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
¢ Water Demand
& Water Quality
& Lecakage

& Bursts

¢ Poor Pressure
¢ Interruptions
}0 Discoloration
¢ Taste

& Animal Infestation

—

Typical Business Objective :

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




Overall flow chart

I System Familiarisation WMI1
|
Data Collection WM2
|
Data Review WM3
NEED . A
STiGE | |
Asset Condition Asset Performance WM4
Assessment Assessment WM35
l I | WM6
y e y "
A v
OPTIONS Scheme Development WMS
STAGE Onti | R
tions Report
: : P Y !

Links

HYDRAULIC MODEL

AN
DATA EVALUATION AND PROCESSING
GIS DATABASES fSPREADSHEETS
Network Data Time Data Control Data Other Data
Asset data Customer Valving Local
Pipework Billing data knowledge
Reservoirs Domestic Switching
Pumping Stations Commercial Condition
Pumps Scheduling assessments
Topography Field test data Anomaly
Ground levels Flows resolution
Pressures
Customer locations Reservoirs
Domestic ’
Commercial




Levels of risk

Higher Risk IMPROVING Unacceptable for high cost items

Wider Variances KNOWLEDGE Acceptable for low cost items

Moderate Risk Balancing Cost/Benefit

Lower Risk Acceptable for high cost items

Tighter Variances

Likelihood

0 0.2 0.4 0.6 0.8 1
Consequence
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Big Problem !

Zone Study Workshop

¢ Example
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HYDRAULIC ASSESSMENT

e Summary of input data
e Assessment categories
e Identified needs

HYDRAULIC ASSESSMENT
SUMMARY OF INPUT DATA
1 i Bl L] = a = - = [ ] - ] - - - m -
Data Requested Obtained = Comments
Network Models v Prepared by WS Atkins
Customer Billing Data v To identify sensitive/key
Customers
GIS Database | v Extracted Nov 1998
| Demand Forecasts r v | Area Plan & WQZ
Renovation \ x None planned for area
Development proposals : v
Capital programme i x None planned for area
Leakage Data } x
Low Pressure database v




HYDRAULIC ASSESSMENT
H T + w ] = - -» - - - - - - - ] -
.
\‘\)&‘\
HOUSING
DEVELOPMENT BUSINESS/
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DEVELOPMENT

HYDRAULIC ASSESSMENT
ASSESSMENT CATEGORIES

> - - a - - - - [ ] - - [ ] ] - u

High Velocity / Head Loss
Low Pressure
High Pressure

Leakage




HYDRAULIC ASSESSMENT
LOW PRESSURE

2 e o » - - - [} - - L} - - - -
\

KEY.
»20m Acceptable
——— 15-20m Bordertine
<13m Unacceptable
& D62 LOCATIONS

Note, Results for Current and
Predicted modets are the same

Identifying Properties At Risk of Low Pressure

e Generate thematic
showing minimum
pressure




Identifying Properties At Risk of Low Pressure

o Generate thematic
showing minimum
pressure

o Identify predicted low
pressure areas &
properties

e Compare with
properties reported on

‘At Risk’ register

o Compare with

customer complaints
for low pressure

JAIKINS |

STRUCTURAL ASSESSMENT
SUMMARY OF INPUT DATA
: . - B A B a2 E ] - - - - - - - u n - - ]
' Data Requested Obtained Comments
Burst Records v Data from JCS (all
1 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

KEY
L

JCS RECORDS

STRUCTURAL ASSESSMENT
ASSESSMENT CATEGORIES

" = & m m W m ®m ®m ®mw W = = &=
Bursts

Material

Age of Mains

Condition Information

Maintenance Records




WATER QUALITY ASSESSMENT
SUMMARY OF INPUT DATA

F ] El o - - - - - - - - - - ] a

‘i Data Requested Obtained  Comments
| WQ sampling results v "Data from QUIS - failures
E . only
: Section 19 Undertaking x . None for area
| |

Customer Complaints | v ‘ Data from CSMS - Taste,

Odour, Colour

WATER QUALITY ASSESSMENT
CUSTOMER COMPLAINTS (CSMS)

» - o - = - - - a u a L} - = -

op

CUSTOMER COMPLAINTS e
(TASTE, ODOUR, COLOUR) t-%i*
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WATER QUALITY ASSESSMENT
ASSESSMENT CATEGORIES

: | e} - - - L - - m = a u ) -

Low Velocity
Water Quality failures

Customer complaints

OPERATIONAL & VULNERABILITY ASSESSMENT
SUMMARY OF INPUT DATA

: El 3 C] £ - L - - [ ] - - - a - - ]
t Data Requested ‘LObtained Comments
| Operational Knowledge i v | o Existing knowledge |
| | » Discussions with Ops|
;L 1 staff '
Contingency Plans x
|
Above Ground Asset | - Surveys carried out for
Surveys ! Booster 1 and Booster 4 |
| |
| Reservoir Inspection | v | Only obtained for l
Reports \ | Reservoir 2 and [
‘i . Reservoir § \
Special Needs / Key ‘[\ v !
Customers i ! ]
| Telemetry l v . To identify Telemetryﬁ;
\\ \ shortfails ‘
L | ]

JAIKINS
JAIKINS |




Hydraulic
Structural
Water Quality

Operational & Vulnerability
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PRESSURE MANAG

BW08

OPTIONS - HYDRAULIC
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EMENT - ECONOMIC SOLUTION

OPTIONS
STRUCTURAL
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. 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

e Plot burst records
e Overlay hydraulic
results (eg maximum
pressure)
JATKINS
OPTIONS
WATER QUALITY

& A o - = L - " = - - . |} n - n

| Needs

Options

Low velocities

1. Install washouts / hydrants on dead end mains ]

2.1mplement 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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Pressure (bar)

400mm Emain valvrerd in )

.
1 6.5 bar variation

3.5 bar variation

Prioritisation
¢ Ranking
¢ Scoring system
¢ Confidence
¢ Consequence




2004 Demand Considerations

¢ 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

¢ Demand management - effectiveness ?

¢ Leakage - less ?

| Planning to meet Water Demand
for the 2004 Olympic Games

by
Graham Warder
WS Atkins
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Mépn g mapovoiaong
MAKPOITPO®EXMH ANAAYXH KAI ITPOI'NQXH THX ZHTHXHX
% XUVOTTIKO 16TOPLKO
* llupdyovrteg mov emnpedlovv T {iytiom
* Xopoypoviki) petafoirn

* MerhovTIKES EKTIHNGELS

BPAXYITPOOEXMH ANAAYXH KAITTPOI'NQXH THX ZHTHXHX
* LKOTIUOTNTA KUL OE00pEVU

* NXupuKTnploTika Snrnong

* Movrteionoinon

* AnoteifopuTa

ZYMIIEPAXMATA
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1989: 370.0 hm*

Tnpoviuh peimon Twv 16podv,
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Ilapayovteg mov ennpealovv T iyTnon

KATHI'OPIEX XPHXEQN NEPOY

* Kown 62-68%
* Evioyvon OTA 13-17%
* Bropmyavikn Kot emoyyeAuoTiKn 7-11%
* Anudoia Kot ONUOTIKN 7-9%
* AlAeg (adwhoto, OAIL mupooPectikn)  2-4%

ITAPATONTEX

*TIAnBvopdc meproydv vHHVN G Kot APUOSOTNTOG
* Ewwkn katavdimon

* TwyoAoyiaxn oAtk

* Blopnyavikég, dnpotikég kot AAAEC YpNoELg

* Zye010LONEVEG EMEKTATELS OIKTVOV

* ATOAELEG EGOTEPIKOV JIKTVOL

N. Mupaong ko Z. [Tokrrakn. EEEEn s (nmnong omv Atyva 4




IMMapayovreg mov ennpealovv tn (ftnon

Metaforn Tov ninOuvepov

1981 1991 1999 2010
[TAnBvopdg teployng evbvuvNg 3028 3071 3150  3200-3500
[TAnbvoudc nepoyng oppodotnrag 248 349 430 450- 600
AXrodamoi oto N. ATtikmg 30 60 350 400- 600
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IMapayovreg mov ennpealovy T Crjtnon
TiporoylaK TOATIKY

b _
200 —%— KOINH |
—&— BIOMHXANIKH |
- -+ - AHMOZIA
[CLUNR R ——' Y X
n-g : ;
= 120 - : : !
7 ! 1/5/1990 !
< ! . AYZHZH 180% | j
< 1 1 . 1 .
Z g : '1/7/1982 S '1/7/1992
p 11/7/1975 (AYZHZH [80% : |AYZHEIH 100%
e JAYZHZH 150% ! o
10 - ] ! 1
t
1

1
1
1
l,
1
-4

N. Mupaong kut Z. IToarraky. EE€hEn g Ojmong oty Abiva 6




Tlapdayovreg mov ennpealovv ) Ciptnon
Bropunyavikég, OnUOTIKES KAl Ahheg PNOELS
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IMapayovreg mov ennpealovv ™y Oitnon
Enektaoglg 01kti0L
MMEPIOXH [IAHOYZMOZ ATIANYKTEPEYZEIX
(1991) ENMIZKEIITQN (1996)
Nnowd Apyocapwovikol
kar Tponvia 30.000
AVAda, Zynuatdpt, AAEct,
Ba6v, [Maparia Avridag, Prrodva, L
dapog, Karoyapt, Owogura, 60.000
AnAGvtio, tapoAakég meployég
B.A Attikng 75.000
ONBa, pepovopéves TEPLOYES 90.000
Katd unKog vopaywmyeiov Mopvoo
Kwétta, Ay. ©@e0dwpot, mapoakég
nepoyég A. Attiknc, AepBevoxdpia, 175.000
Kopwvbog
Nnowd Kvkdddov 95.000 1.440.000
ZYNOAO 550.000

N. Mopdong ka Z. IMorrtaxn, EZE0dn g dymong oty Abnva 8




OrKOX NEPOY (hm’)

[Mapdayovreg mov ennpealovy T Loy
ECEMCN amWAELOV E6OTEPLKOV OLKTVOV
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Xmpoypoviki perafoin

povucn Karuvopn nupoxnc OAlGTpioV

T LTUTIOTIKA (OPUKTIPIGTIKA
B neprodov (1973-99)
Mnviwie/Etqowa (%)

KATANAALZLH (%)
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N. Mapaong kat X. [Toirrakn, ECEhdn g Intong oty ABiva Il

| Extipoeig pedrovtikig inmmong
Avaluon I6TOPIKNS Kol HELAOVTIKNS CNTons (o€ hm?)

1981 1991 1999 2010
Kown 137 130 185 191-239
OTA 35 46 64- 77
Anudowa 28 22 21 25-37
Blopnyavikn 13 19 21 27-49
Aowréc 2 5 6 6- 16
Enextdoerg 0 0 0 17- 67
Andhereg 102 113 86 90-110
2YNOAO 1282 323 365 421-595

N. Mapdong ku Z. [Torvrakn, E2Ehdn e Oymong oty Abnva 12




Extymoeig perrovrikig {ntnong

AVALV6T IETOPLKNS Kal peALOvTIKNS ST ons (6 hm?)
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Extynosig perrovtikig Cnmons
[Mapovsiaon swapopov mpofréiyemv (6& hm?)
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BpayvrpdOeoun npoPieyn

Ykompuotnta

X OUOLOUOPPN TTAPOYT] ELGOO0V OTIC EYKOTACTACELS ENEEEPYATING

* aOENOM NG TOPOYETEVTIKOTNTOG
* ueimomn 1ov K66ToUE AOYM EEOUAAVVOTG TOV OLYUDV
* avénon ¢ a&lomietiag Tov AoV SIKTHOL

* GupAivvon tov TpoPANUATOC AVETAPKELNS OTOBNKEVTIKOV OYK®OV

ATOLTOVHEVA OEO0MEVY,

X KOTOVAAMONG

X LLETEWMPOAOYIKA

* petakvnoewv TAnbuopuon
* eEAPETIKAOV YEYOVOTMV

N. Mapaong kat I, [Torvtaky. EZEhIy the myong oty Abhva 15
4 4 ]
XOopuKTNPIOTIKA KATAVAA®ONS
Eniopacn mapayovrimv 6Ty nuEPNOLA KATAVAAMGT
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Q.06

XapaKTNPLETIKA KATAVAAMONG

Eniopaocn nuépac o1y Katavopij e wplaias Katavarnong
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AVEALOT TOV IGTOPIKOV 0EOOREVEOY

ALOTIGTMGELS GYETIKES PE TNV NUEPT|OLU KATAVAAQOY
* Znuovtikotepog mapdyovtog ival n Beppokpasio

* Kabopiotikdc napdyovrag eivar ta eEaipetikd yeyovota.

* To ZaPParo eppavilel capdg LeyarldTEPT KATAVAA®OT and TIG KaBMUEPIVES

* H Kvpaxn epgavilel capdg ukpdtepn katavdinorn and Tig kadnuepveg

% H Bewpnon Tov HETUKIVIICEDV CUVEICQEPEL ELAYLOTA

* H Bpoydntwon dev ennpedlet mavta tn Slakipavan Tng Katavaioong aild

HOVO EMOYLOKE

AWITGTOOELS OYETIKES HE TV OPLAid KATAVAA®O

* H mocootiaia katavoun g nUEPNOLAS KATOVAA®ANG avd dpa Tov 24wmpov,

gUPAVICEL (o GUYKEKPEVT] SLOKOUAVSY (UE TOAD UIKPEG OLOPOPOTOCEL
avdAioya pe TO ufva | Vv nuépa g ePodopddag), mov mapovcidlel dvo
AU(MEG KOl M0 OTIHAVTIKT] VTOXWPTOT TG TPOTEG TPWIVEG wpeg (oyedOV
oTaBepO TOG00TH OV divel TNV EIKOVA TOV OTOAELOV TOV OIKTVOD)

N. Mupaong kr Z. Morrrakn. EEExdn e Inmong oty Adnva 18




Movtelomoinon

Metapantég

* H katavdioon g yOesvig (C,) kan g mpoydecivig nuépag (C )

* H nuépa g efdoupddac (D))

*H péon nueprfiown Beppoxpacioa g ybeowng (7,) Ko g
npoyBeowviig nuepag (77)

* To nuepnoto vYyog Bpoxns (P,y) g ¥Becwvng kar g npoyBecivig
nuépag (P_y)

* Agiktng mov mocoTiKomotel ta eEapeTikd yeyovota (£)

* H xotavélmon tov mwponyobuevov €tovg Oyt v dw akpiPac
NUEPOUNVIAL OAAG HETATOTICUEVT] TPOKELEVOL VO TAVLTILETOL M
nuépa mg efdopadag (Cyo)

MoOnpeTIK O TOTMON HOVTEAOL

AC=ayta,;ACy+a,AC ;+o, Toto, T +osPy+a P "+a, (D)) +agg(E,)+ta,C,,

N. Mapdong kut E. Hokrraxn. EEEEn e Inmnong oty Abnva 19

AnoteAéopnaTd TOL HOVTELOL
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LVUTEPACHATA
* ZAUEPO T KOTOVAA®GY KLUAIVETAL OTO PO NG Enpociag eminedo (370 hm’
etnoing) napovoidlovrag Eviova auEnTikeég Tdoel. XapuKInploTika avapEépeTal
o1 katd to Tpéyov £T0¢ N KaTaviAmon £xel ptaoel Ta 348.9 hm?(1/1-22/11), evd
Y 70 1010 ypovikd ddotnua Tov 1999 frav 321.6 hm?, dnradn napovcidletal
avEnpévn katd 8.5%.

* H abdénom opeiretar g onpavtiko Badpo otnv adénomn g WIKNG KaTavaimong
n omoia onuepa @taver 1o 160 IWxor/muépa. ‘Etor 1 EYAAIT 8o mpénrer va
ueietnoel kat vo givor oe 0éon va eQappdcel QUEGA, TPONOUVG EAEYXOVL NG
cmong.

* [Taipvoviag vdy™n T0Vg OMUEPIVOVG POV avEnong Kol Ta oyédio avAarTLENG
m¢ EYAAIT yio mv vdpoddtmon véwv mepoydv, eKTILATOL OTL 1] €THOLO
Kotavarowon 1o 2010 propei va @tacel katd péco 6po 1o 510 hm?i. Opwg, pe
KOTAAANAT] TOAITIKT] T KatavdAwom €ival  eQIKTO  va  TEPLOPLOTEL  GTO
KavononTikd eninedo tov 420 hm?,

* Ocov agopd ot Ppayvrpdbeopn mpdPreyn 1 mapoldca TPOcEYYoN TTAV
depevvnrikyy  pe  evlappuvtikd amoteAéopoata. H  Peitioon ovtig g
npacEyyong Ba vAomomBel, pe mepATEP® £pELVA KoL OvOUEVETOL va BEATIOGCEL
TNV AEITOVPYiK TOL GLGTHATOS GE TPAYULOTIKO ¥POVO.

N. Mapdaong kat L. IToiraky. EEEhdh mg {nmong oty Abnva 21




MéTpnon Twy diappowyv oTa dikTua

A. Lambert (AieBvrig Opyaviouog YTrmpeaiwy YOpeuaoncq)



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




PlIs 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 Pls 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

e Calculate IWA recommended Performance
Indicators

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

%s are OK for some Pls, 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 P1

* But both IWA Task Forces recommend that:

— Percentages are not suitable for use as Pls 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

assessed as 105 Litres/Service Connection/Day

|

Athens consumption 400
: litres/conn/day approx.

This curved line represents Athens Current Annual Reai Losses]'

&

German and Japanese ]
5 TR L Caiifornia |

; Dt | T Nordic Cities B -
| \\—L
5. '= 7 >
O - H L +
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Average Consumption in Litres/Service Connection/day

Recommended Pls 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

Water as % of System Input Volune

Non-Revenue

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 I have ever seen!

Is the whole of the system pressurised 100% of the
time?
— Ifnot, IWA Level | 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

MPressure
anagement

— =

UARL

Speed and
Quality of Repairs

Active Leakage

Potentially Control
Recoverable Annual
Volume of Real Losses

Pipe
Matqe)riah
Management;:
selection,
installation,
maintenarnce,
renewal,
replacement

International Data Set: IWA Level 3
Operational PI for Real Losses: the
Infrastructure Leakage Index (ILI)
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A Suggestion for Athens

If 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

2.0

UARL for Mains plus Service Connec tions,
| customer meters located at edge of street ["7

Litres/conn./day/metre
of pressure
Q
I
|

UBRL for Mains plus Service
0.4 | 7 7 T i Connec tions, cus tomer me ters )

Idcaled at edge of street

0.0

0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200 2'0 220 230 240 250

Density of Service Connections (Connections/km of mains)




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
Fy = 0.00126 x P39

200 + Gaad

MAINS BURST FREQUENCY per 1000 Km per YEAR

0 20 40 60 80 100 120
AVERAGE NIGHT ZONE PRESSURE (METRES)

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 N

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 ) M
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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 Perfqrmance
Policy Indicators

BABE, FAVAD and
Nightflow UARL:UBRL concepts|
Analysis local parameter values,
and national data

I

Night-Day Factor 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 i1dentify 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(?) I/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 - 1t can be done!

England & Wales

— Leakage 5112 Ml/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 Ml/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!

M_Pressure
anagement

v—

UARL

Speed and
Quality of Repairs

Active Leakage
Control

Potentially
Recoverable Annual
Volume of Real Losses

Pipe
Matlgriab
Management:
selection,
installation,
maintenance,
renewal,
replacement




H avTigeTwmion Twyv diappowv oTo dikTuo TG ABrivag

E. Aptiag (EMN), Z. lewpyiadng (EYAAN)



ANTIMETQIIIZH TQN AIAPPOQN
2TO AIKTYO THXZ AGHNAX

EOAPMOI'H AOKIMOQN MEGOAQN

KAINOTOMIKEXZ AYNATOTHTEX

M.AQTIAY - . TEQPTTAAHX
EMII EYAATII

EIZATQI'H

ITapovoiaon

[TpoypauUpatog TV S MAOTIKOV TEPLOYDY EAEYYOV TOV
OLLPPODV

*AVO KQUVOTOUIK®DV HEBOS®V AVTILETOTIONG TOV S10pPODV.
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TO I[TPOITPAMMA ANABAGMIZHZ AIKTYOY KAI
EAEI'XOY ATAPPOQN THX EYAAIT

SITEPIOXEX
5x200km

[IEIPAIKH

‘KAAAIOEA - TZITZIOIEX - MOXXATO
TAYOAAA
[IEPIZTEPI

*XAAANAPI - NEO YYXIKO - [TAITAT'OY

OITIEPIOXEX
[TEIPAIKH
[MaAato6 diktvo, xupimg and ATZ, XT
AcPectorB1x0 £6090G
KAAAI®EA - TZITZIDIEE - MOZXATO
Afktvo Kupiog and ATZ
[Tpooyweoeg Knpioov
FAYDAAA
Néo opyavmpévo cuykpitikd adyypovo diktvo, kKuping and ATZ
[TEPIZTEPI
Aiktvo xvping ané ATZ
[Tucvog moreodoptkds 16T0G
XAAANAPI - NEO YYXIKO - [TATIATOY

Néo diktvo and XI otov [Tandyov, oTig GAleg 600 meployég dikTvO
avtictoo pe o MO g noAng




H ME®OAOZ

*Avayvapion
*XapTOYpAONOoN
*Xwpiopdg oe (Oveg EAEYYOUEVNG - LETPOVIEVTS TAPOYNS ELGOO0V
«20yKplomn (ovav pe Béon TV KaUTOAN Q = f(t)
Kpitipia ocvykpiong

Nvuxtepvn tapoym

TIpoeiA Cimong

ZOYKPLoN LETPOVUEVNC LE TYLOAOYOVUEVT] KATAVAADOT)

*Epevva kot eviomiopds Twv Sappodv pe cLoyeTiot oto 50% tov

JKTVOV
AZIOAOT'HZH - XYMIIEPAZMATA
KOXTOX
MeAén 120
Kataokeveg 280
20VoA0 | 400¢ek dpy, / ava meploym

AVNYREVO KOGTOG
400exdpy / 200 000m = 2 0003py/m ,
2 0008py/m / 40 0006py/m = 5%

AYXXEPEIEX

To dikTvo ™G TOANG dev TPOCPEPETAL EVKOAN Y10 VOPAUVALKN
ATOUOVOOT)

EITITIEAO AIAPPOQN
LuykpLTikd yopnAo, <10% minv Iepaikne (50%)
EAdyiotn voktepvn mapoyn Tpog Heylotn nuepnoila = 1/6



AITIOAOI'HZH IIEPIOPIZMENOY I[IOZOXTOY AIAPPOQN

1980 2000
[Tapoywyn ota dSwAicTplo 100 100
TiwoAoyovuevn mocoTNTA 60 80

Atiporoynm 40 20

*Mikpd cuykpitikd unkog dwtvov. Adnva 7000km Sydney 28000km
*Mukpn OtamepatdTTa TOL £04POVG = Eppdvion dwappodv

[ToALd vEOYEIL = OYAnon and Tvydv dappon = Emoxevn
*Epevva dwappodv pe cvoyetio and to 1986.

*Evtomiondg1 000 onueiov diappong etnoimg | embedpnon 300km,
=5%TOV UAKOVS TOL HIKTVOV

*MéyeBog, guneipia, napddoon e EYAAII

. B
LYXTHMATA
AIAPKOYZXZ ITAPAKOAOYOHZHZ KAI
ENTOIIIZEMOYAIAPPOQN

LYNIZTQZEZ

*Alonmpag - Kataypapiko - [Toumndg
*Kivntdg moumdg - 0€kng

*Atouikdg Ymoloyiotig e KatdAANAo Aoylouikd



AIZOHTHPAY - KATAT'PA®IKO - [IOMIIOX

*Mayvig
s ALloONTAPAS MYNTIKAOV TOAUVTDOCEDY
‘Kataypaouco dedopévav (Data Logger)

*MwpoeneEepyaotig avayvoplong dwppomdv NAI / OXI
IToumdg

KINHTOZ [TOMITOX - AEKTHX

*Ep@dvion gvoeifewv

« ATO@OpTIOT) OEDOUEVDV
JTIpoypoppatiopos actntipa
*Metapopd dedopévov o PC
«Avvatétnra cvvdeong pe GPS

« Avvartotnro éviagng oe GIS



ME®OAOAOI'TA EODAPMOI'HZ

*Eykatdotaon oe dikheideg / onueio vdpoAnyiog
«Axtiva Aqyng 200 - 400m (PE - Xvtocidnpog)
«Avvatdmra kdioyng 2,50km? /10 aweOnTipeg
*Metakivnon ue avtokivnro pe taydmmra 20-30 km/h
*Xpovog embedpnong =30km diktvov / 8wpo

I
TOAHNEZ TPION LTPQXEQN

SYNIZTQXEX

Torveg POV otpdoewy PE, Al PP
«Kaldd10 NAEKTPIKNG POPTIOTG
Srjueio ETUENS

> VOKeELT dmicTOOoNG dSppPOdV

Y UGKELT EVIOTIOHOD S1appodV



Alayeipion Tou ouotTuarog Udpeuong TnNG ZeRiAANG

F. Aguardo (Etaipeia "YOpeuong tng ZeRIAANG)
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EMASESA

Management of the water supply
system of the city of Seville

Athens; 28t November 2000

THE COMPANY: A GENERAL. VIEW

EMASESA is a public company that manages the integral water cycle

POPULATION SUPPLIED (National Statistics Institute 1998)

Seville and 12 municipalities with treated water,
26 municipalities with raw water,

1999 STATISTICAL DATA
Total registered water uses
Total income
Total investment
Medium cost per cubic meter
Number of employees
Number of customer
Total length of the supply network

Total length of the sewerage network

1,214,051

1,021,520
192,521

92.9 Hm3

72 millions Euros
40.8 millions Euros
0.93 Euros

704

239,276

2,818 Km

1,813 Km




GENERAL SUPPLY SYSTEM

BASIN SURFACE P
RESERVOIR PLACE CAPACITY REGULATION
(KM2) (HM3) (HM3 PER YEAR)
Aracena Rivera de Huelva 408 127 39
Zufre Rivera de Huelva 442 178 48
Minilla Rivera de Huelva 182 60 15
Gergal Rivera de Huelva 188 35 15
TOTAL 1220 400 117
Others resources:
Cala Reservoirs 59 26
Melonares Reservoirs (in project) 185 44
Pintado Reservoirs (agriculture uses) 200 -—

Emergency Intakes from the Guadalquivir river

<
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SAN IONACIO VIAR
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© 4. Emergency Intake i

OAM ALCALA DEL RIO

TREATMENT PLANT §

EL CARAMBOLO
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INFLOW IN THE RESERVOIRS IN Hm3
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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 inability 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 modernisation 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 Seville

. 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
1998 2000

m>/hour/km

© <050 . Wiz
050-085 ! Y - 3

consolidated

i?g?:go o ; saving of
— 215 RO i 9,500,000 m3

METER REPLACEMENT CAMPAIGN

31-DIC-96
R | 65%
35% E )
- Meters > 8 years

Meters < 8 years 31-DIC-99
| 96,4%




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% or
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.




EVOLUTION OF CONSUMPTION BEFORE/AFTER PLAN 5
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ZxEDI0 Siaxeipiong Tou uBpodoTIKOU CUCTANATOG TNG ABrjvag
yla TNV TTPOCcEXH TTEVTAETIA

A. ZavBdkng (EYAAR), A. Koutooyiavvng (EMIT)



Nepo yia v mOAn: ZTpartnyikog oxediaopog, diaxeipion
NS {ATNONG Kai EAEyX0G TwV diappowv oTa SiKTUA
Huepida twv EMIM- MavemaoTtnuiou Aiyaiou — EYAAT

ABrva — 28 Noeuppiou 2000

To oX£010 dUIXLipLoNS TOU UDPODOTIKOU CUCTIINTOS
NS ABIVIS YU TNV POOEXI mEVTuetin

Aviwvng =aveakng
Aig0Buvon MNpoypappatiopou
KO ZTPATNYIKOU 2XEQIATOU
EYAAT

AnurTpng Koutooyiavvng
Touéag Yoarikwy Mopwv
TuAua MoAimikwy Mnxavikwy
EBviko MetadBio MoAuteyveio

MEpi TS nupouoiuons

1. Eloaywyn

2. MeBodoAoyia

3. Texvoloyika epyaAsia

4. AmoteAéopara

5. Zupmepaapatika oxoAia

A. =avBakng kai A. Koutooyiavvng , 2xédio dlayeipiang Tou udpodoTikol auaTruaTog TG ABrvag 2




0pLoNOC TS DUIXELPLONS UBUTIK®V MOPKVY/cuUTNIATWV
YBET, N. 1739/1987

N. S. Grigg, 1996

MéETpa kal dpaoTnpIdTNTEG

Eeapuoyn pétpwv

2UoThuara
UdATIKWY TTOPWV

KaAuyn avaykwv o€ vepod

QoéAcia

KoTaoKEUQOTIKWY

Mn KaTaoKEUQOTIKWM

duoika

Texvntd

AvBpwTtrou

MepiBaAAovTog

A. ZavBakng kar A. Koutgoyiavvng , Zxédio diaxeipiang Tou udpodoTikol ouaThuartog Tng Abrvag 3
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To oX£010 dLUXLipLons Tou UdPODBOTLKOU CUCTIHIINTOS TIS
ABNVIS ywt TNV npoaeXi mevwuetiu: lotopiko

+ ExtovnOnke o€ epapuoyn TNS OXeTIKAC TTPORAEWNC TNS oUBaONC
METacu EAANvikou Anuoaiou kal EYAATT

+ ExmoviBnke pe T ouvepyacoia EYAAI kair EMI

& OhoxkAnpwBnke Tov OkTwppio Tou 2000

& 2mpixtnke o€ pebodoAoyieg kal pyaAgia TTou avarmTiooovTal
amd 10 EMM yia tnv EYAAT ota Aaiola Tou gpeuvnTikou £pyou
«Ekauyxpoviauog e emmotTeiag kai diaxeipiang Tou udpPodoTIKOU
guaTiuarog Tng ABAvacy

A. ZavBakng kar A. Koutgoyiavvng , Zxédio diaxeipiang Tou udpodoTikol ouaThuaTtog Tng Abrvag 5

IKOTMOC Kl UTIKEINEVO TOU IXEdiou AuXEipLons

& 2KOTIOC Tou OXediou gival n avamruen uebodwv diaxeipiong Tou
udaTIkoU CUCTAUATOC, 01 0TToiEC Ba YapakTnpidovtal aTo:
@ opBoloyikdtnTa
@ QTmodoTIKOTNTA
e BiwaiuonTa
@ agomaTia
@ OIKOVOMIKOTNTA

& Hdlayeipion ava@EpeTal KUPiwg:
@ 07T pUBUION TNG POXS OTOUG TOAMIEUTNPES
@ OTOV ETTIUEPIOUO TWV ATTOAWEWY avd KUpIa, dEUTEPEUOUTA ) EQEDPIKA TTNYA
@ 0T PETaQopA VEPOU PEOW TOU DIKTUOU EGWTEPIKWV UdPAYWYEIWV

A. ZavBakng kai A. Koutgoyiavvng , Zxédio diaxeipiang Tou udpodoTikol ouaThuaTog Tng ABrvag 6




To udpodotiko cuowmpa me AdNVIS
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A. ZavBakng kar A. Koutgoyiavvng , Zxédio Slaxeipiang Tou udpodoTikol ouaThuaTtog Tng Abrvag 7

IDUITEPOTNTIES TOU USPODOTIKOU CUCTHNLTOS TS ABIVIS

& XOPOKTNPIOTIKA TOU CUCTAKATOC
@ MeyaAn yewypa@ikry €KTaarn — TTOAUTTAOKOTNTO
® Auvarotnra moAaTTAwy eVOANOKTIKWY AUCEWY TO00 WG TTPOG TOUS UdATIKOUG
TTOPOUG (TOMIEUTAPES, YEWTPAOEIG) GO0 KAl WG TTPOG TIC OIOOPOWES HETAPOPAS
® YWnAo K6aTo¢ AsiToupyiag Tou udpaywyeiou YAIKNG Kal TwV YEWTPATEWY EVavT
UNdEVIKOU KOOTOUS Tou udpaywyeiou Mdpvou kail Tng anpayyag Eurjvou-Mépvou
® Znuavtikés ammwAeieg amd utdyeieg diaguyéc (YAikn) kal utrepxelhioeig (Eunvog)

& [lpoBARpaTa OXETIKA PE TNV OOQAAEID TOU GUOTARPATOG
@ MeyaAn améaTtaon Twv KUPIWY TINYWV VEPOU ATTO TNV KATavaAwan
@ AToUTia onuavTIKOU OYKOU Tauieuang kovia atnv ABrjva
@ AVETTOPKNAG TTAPOXETEUTIKOTNTA OPICUEVIWV UDPAYWYEIWV
® [lpofAjuara aTaTIKAG ETTAPKEINS AYWYWY OE UPNAEC TTAPOXES
® EMeiyn ohokAnpwyévou BIKTUOU dIaOUVOETEWV PETACU TwV dIUAIOTNPIWV

A. ZavBakng kar A. Koutgoyiavvng , Zxéd1o diaxeipiang Tou udpodoTikol ouaThuartog Tng Abrvag 8




Fevii SLudIKUOoLN KUTHOKEUIS HOVTEAOU UDPOCUOTIINTOS

Aedopéva TTpoBARpaTOC
* 2UA\oyI dedopEVwV
* Opydavwon dedopévwv
* AvAAuon dedouévVWwV

AvVATTTUEN UTTOAOYIOTIKOU

agloAdynon JovTEAOU
|

OUOTAHATOG MOVTEAOU
» XpAon UTTOAOYIOTIKWV l * Ma@nuaTikni TTEpypaen ||
EPYAAEiWV R * Karaption paBnuarikou
* AvaTtrtuén AoyiopIKoU MovTEAOU
* OAokAfpwon * KatdpTtion aAyopiOuwyv
EtraAnBeuon kai E@apuoyn povrélou

AlatUTTWOoN TTPORAAHATOG
* Avayvwplion METaBANTWYV
* AlaTUTTWON OTOXWV
* AlOTUTTWON TTEPIOPIOUWYV

!

AVATITUEN HaBnuaTIKOU

<—
<¢-

Epunveia atroteAcopdtwyv

A. ZavBakng kar A. Koutgoyiavvng , Zxédio diaxeipiang Tou udpodoTikol ouaThuartog Tng Abrvag 9

TUMKES Kutnyopics dSdONEV@Y YU TV avaiuon

] . Ydpoyew- Aedopéva Aedopéva Aedopéva
AOYIK ) . . i
r%?ggsxga Yaéfaoo;?g/ aa Aoyika ToI0TNTOG & Epywyv xpnong &
dedopéva mepIBaAovTOG| | aglomoinong OIKOVOUIKG
5 _ ) XwpPOoxPOVIKA
° AVGY)\U(!JO o Y5pohoyikéc Y6pf3)\|90)\o o AcSopéva Kchvaéﬂr'] n
(|00Ul!J€I§ AeKAveG VIO putavong UdATIKWV
KOUTTUAEG) | |® XapaktnpioTi- oxXnuaTIouoi ° Xpov'ocelpég gvayKu'uv yia
° ;(lépoypacpmo K& OTABLGV Tnueia paTanswv xﬁpeucn
iKTUO . a TToloTnTag Ta A ® AVTQYWVIOTI-
£Tpno ENOAvIo . HIEUTNPEG ) "
e [ewAoyikd & S PIves a i , 1 . # MoTapwy . Keg XPNoeEIg
) ©® XpOVOOEIPES VEPOU (TTNYEg : Aywyoi : i
TEKTOVIKG . g £ NIPVQV . + Popeig
— = Bpoxng VEWTPNOTEIC) # YTIOYEIwvY pETOPOPAg «Opla
= ZTEOUNG : VEPWY 5 eubuvng
o Xprioeig yng ToTapwY Xpovooeipts | | aneio? ﬁ;moimm i OTuTES
e OIKIOTIKG + NapPOXfiC UTGGHH’C fA/kai amornong (PO avaykeg
oedopéva TIOTAHWV TTapoxng eAaxioTng Kol O'T(]GIIJOI ST'E?\;?E'KG
o OBIKG BikTUO + ZT68UNG +Mnycov Tapoxng f/kar | |@ AuNioTApia S A BpEuTIO
® AIOIKNTIKEC Nipviov #ewTph- oTaeungG yia vEPOU
TTANPOPOPIESG  MeTewpo- OEWv dlatnpnon «= Evépyelag
A Z AoyiKwv Xa0Te 0IKOOUOTNHA- +NepoU yia
e Anpoypa@ikd Salmai pTES TV QAVTaYWVIOTI
oedopéva H TeCoNETPIOG KEG XPNOEIg

A. ZavBakng kar A. Koutgoyiavvng , Zx€o10 diayeipiang Tou udpodoTikoU ouaThuarog g Abrvag 10
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NpoBAnputu SEATIOTONONONS Kl AVILIETWILOT TOUS
1. BéAtiom Katuvoun amoAYe @V uvi Tuneutipu
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NpofAinuTu BEATIOTONOINONS K UVTLIETWMON T0US
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Texvoloyikii epyalein
Fevikn duitudn K ouvepyuoia cuoupdiov
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MeTpnTikd oUOTNA diayeipiong

dedOPEVWY

2U0TNO EKTIUNONG KAl TTPOYVWANG
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2U0TNPO UTTOOTAPIENG ATTOPACEWVY
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Youtikoi mopot
| EMIPANEIAKOITIOPOI |  YMOTEIOI NMOPOI

YdpoAoyikn Kupiol Bononrtikoi Epedpikoi
Aekavn (Topieutpeg) | (TapIEUTAPES) (MewtpAoeig)

Eunvog Elnvo¢ &
352 km? 295 hmdly
Mopvog Mopvog
586 km? 235 hmdly
Boiwrikog YAiKN ¥. B. Kngiodg, p€oog poug
Kngiodg — YAikn 318 hm3ly — [55 hmdly Y 4
2460 km? / [epioyn) YAikng 20 hm°Ty
XAapadpog Mapabwvag
119 km? 14 hmdly

, , BikiZa 11 hm3ly y 4
Bopeia Mapvnba MaupoaouBaAia 44 hm?ly
Em@dveia|Eiopor| AVvTANTIKY) IKavoTnTa Yrepyeihion Alappor / AvtAnon
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NepBUANOVTIKES OPELS TNE DUIXEiPLONS

+ [loi6TnTa VEPOU

@ H 1oI10TNTa TWV ETTIPAVEIAKWY VEPWV XapakTnpiCetal amd oAU kahf (Mdpvog,
Eunvog) we kaAq (YAikn, Mapadiuyvn, MapaBwvag, B. Kngiodg), akoun kai o€
EPIGdOUC Enpaadiag (xaunAng oTaBUNg TAUIEUTHPWY)

e Ta emimeda YOPTIONG TOU VEPOU TTOU PTAVEI OTIC LOVADEC ETTECEPYATIiag Eival
XaunAa o axéan We 1a épia ¢ Eupwraikns Evwang

¢ Evépyela
® KaTtaokeur £pywy yia TV TTapaywyn UdPONAEKTPIKAG EVEPYEINS
o [lepiopiouds xprong evepyoPopwy diaTatewv

& [lepiBarovTikéG deapeUOEIC

e Aiatipnon auvexoUs pors 1.0 m¥/s karavn Tou TapieuTApa Eufvou

e E\ayioTomoinon ¢ mBavatnrag umrepxeiliong Tou Tapieutipa Mapabwva

® [lepiopiopuodg NG UTTEPEKUETAAAEUTNG TWV UTTOYEIWY UDPOPOPEWV

@ OpBoloyikn diayeipian Twv dlaguywy vepou aTmod To KAPaTIKG UTTORadpo Tng
YAIKNG, MEPOG TWV OTIOIWV EUTTAOUTICEI TOUS UDPOPOPEIC TNG TTEPIOXNG
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Auvvapkotntu cvotinutos ([Eujolol ykot vepou 6 hms)
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BEATI0TOL KUVOVES ASITOUPYIMS THHIEUTIIPWY
Kuavovas A: Meytotomoinon uanmoéAnums
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BEATLOTOL KHVOVES AELTOUPYIMIS THIEUTIHPWY
Kuvovas B: EAuXiotonoinon Kootous

~
o
o

QoéNiun xwpntikdtnTa Mépvou = 640

(2}
o
o

JALLAAIRYAOEnn, UA0 AL O LARAORFALS ARARRAR ORI ACHLADH RORROOA P UAARVL ) URRRIDLFRARUIA) AN ) ARRR" *RARARAANE

1336

Qoéhipn xwpnTikdtTa YAiKng = 590

(&)

o

o
|

S

o

o
|

w
o
o
|
T

QoeéNiun xwpnrikétnta Euvou = 106

ATr60spa-0T6X0G KABE TapIEUTAPa (hm?)

2UVOAIKN WEEAILN XwpENTIKOTNTA

0 200 400 600 800 1000 1200 1400
ZuvoAiko wéAipo améBepa (hmd)

loxUel yia eThaia {qtnon 370-420 hm?3
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NpoBASWELS YU TV MPOOE X MEVTULETIN

+ [evIka, Kai e TIC TPoUTIOBETEIC () EAEYXOU TOU augnTiKoU puBUoU NG
katavalwaong Kai (B) KAIUATIKwy ouvenkwy Xwpic ammpoBAETITeC ECENIEEIC:
o Acv avapéveral goBapod TpoRAnua udpoddtnong amd TAEUPAC ETTAPKEINC
udATIKWY TTOPWV

e Oa amaitnBei ouvelo@opd NS YAIKNG Kal Twv YEWTPAOEWY, OXI OUWE OTO YEYIOTO
BaBud

e H etoia karavalwaon evépyelag avapéveTal va Kopupwoei kata 1o udpoAoyikd
€10¢ 2001-02, pravovrag katd Péao 6po Tic 75 GWh, evw oTn ouvéxeia Ba
oTabepotroinBei yupw amd 1a emimeda Twv 40-50 GWh

@ ATIOpaiTNTN N EVIOXUOT TWV UdPAYWYEIWV KAl YIa TIG EIDIKES AVAYKES TWV
OAUUTTIOKWY aywvwy
+ E10ika yia 1o Tpéxov udpohoyikd £1o¢ (Okt. 2000 — 2emr. 20001)
® To 95% 1wv avaykwv (350 amo ta 370 hm?) Ba kaAugBouv amod Tov Mépvo
@ Toug TTpwrou¢ Wveg dev Ba XpelaaTouy aviAfoEIC vepoU

® MeyaAn n mBavoTnTta va xpelaatouv aviAnoeig amd YAikn kal YewTpAoEIS TN
Bepiviy epiodo
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& YO0podotikd auaTtnua TN ABrvag: 1d1aitepa TTOAUTTAOKO (Kal yia Ta
O1e0v dedopéva) aAAG agidTmoTo

+ [lpoywpnuévec peBodoAoyiec kai TeXVoAoyIKA EpyaAcia yia TN
dlayeipion Tou oupBaAouy:
® 0TV au¢non ¢ d108ea1udTNTAC UBATIKWY TTOPWV
® 07N HEIWaN TOU KOOTOUG UETAPOPAS VEPOU
® 07N BeATiwan NG AsIToupyiag Tou GUOTAPATOC
® OT0 XEIPIOUO KPioEWV
+ OMlokAnpwyévo OxEDIO dlaKEIPIONG Yial TNV TIPOTEXT TTEVTOETIA, N OTTOI
QVOEVETQL:
® Ywpic 101aiTepa TTpoPAApaTa dIABECINOTATAC UDATIKWY TTOPWV
® YWpic £¢apan Twv evepyoROPWY aTTOAAYEWY
& ATapaitnTeEC KUPIEC ETTEUPATEIC YIO TNV TTPOCEXT) TTEVTAETIAL!
® £Aeyxo¢ Tou avnouxnTika ugnAou puBuou aucnang ¢ ¢nRTnong
® OAOKApwan NG evioxuang Twv udPAyWYEiwv
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Onades epyuoins yuu my EKNovnon 1ou oXediou Swuxeiplons

o Opada EMIT: + Opada EYAATT:

e A. EuoTtpatiadng e A lkpivtQid
e [. KapaBokupog e N. AapiavdyAou
® A. Koukoupivog e A. =aveakng
e A. Koutooyidvvng e 2. [loNiTéakn
e N. Mapdong e B. TooukaAa
o |. NoAumaving KOl

e E.Pdloc

® A. XpiaToQidng

KalI
e M. Mmovadouvtag

e X. Kapomouhog
e A. Nacikag
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Oeopoi kal TTOAITIKES yia TN BIWCIUN XPRON TOU VEPOU OTIG TTOAEIG:
Ta amroTeAéopara Tou eUupWTTAikKou Trpoypduparog METRON

. KaAAng (MavemioTthuio Alyaiou)



OEZIMOI KAI [TOAITIKEXZ I'lA TH BIQEXIMH XPHXH
TOY NEPOY LTIXZ [TIOAEIX

TA AIIOTEAEIMATA TOY EYPQIIAIKOY NPOTPAMMATOZ METRON
Lvvodevniko Ketuevo Ilapovaiaong

Nopyog Karing,
[TeprParrovrordyog Mnyavikde,
Epevvnmg, Epyacmipro [lepifarioviikod Zyedraopo,
[Mavemotpio tov Aryaiov

enpl@env.aegean.gr
mA: 6800051
fax:6800053

1. To lpéypappa METRON
METRON - "Mntponolitikég [eproyég xan Bioowun Xprion tov Nepov”
Xpnpatodétnon: Evponaikn Emrpomm, ['evikn) AwevBuvon XII nia mmv ‘Epevva

40 [Maieo Apaong yia tnv ‘Epevva, IIpdypappa "Ilepfdrlov kat KAipa", Ymro-
npoypappa: "Kowoviky kar Owovoprky ‘Epgvva yia to Ilepifairov”

ZUPPETELOVTES:

» Tunua Owovopikav Iepifdrirovtog, EAevBepo ITavemoripnio Tov Apcstepvrap
* Tunua Mohtuag 'ewypapiag, IMavemerpio g OEpdépdng
» Kévtpo Amotiunong Néwv Texvoroynov, Ilavemoripio tov Tel AR
* Ivoritovto ITpéPreyng kan Texvoroyiag, Evponaixi Emrporm
"« Etaipeia Ydpevong kat Anoyéreveng g toAng e Tefiding

2. Xtdéyou

Kartaypaen kot Avaivomn
Mpopinuatwv xat Tdcewv
otV Awyeipion Ydatikdv

Mopwv kat v Ydpevon
HEYEAWV TOAE®V
Xa bv TToATikAg
upaéglggxmu;\‘/m‘rz ¢ fruens Av-emoTnuoviky nposéyyion
o& Evponaixé enitedo AVG-YE@YPAPIKT AVTITPOCOREVTIKOTIITA
Zuomnuatiki A§oAdynon

oxeTkov [ToAtikav kat
Oceopudv o€ Tévie ueyaheg
TOALLG




3. Epsovnmua Awdwkacia:

KATATPA®H KAl ANAAYXZH

MIoAH
OPTANCELL GEEMOL, TIOAITIKES

1OPOL -

OIKOEVETHMA AIKIYO XhoH

l

OEMATIKH ANAAYZXH

Teyvoroyia
Owovopka Oénata
Ogopiko kot Opyavawoaxd IThaico
Aoctkd kat EEwtepiko [epipddriov
Kowwviko-moitikd 8épata

—

CASE STUDIES

Apotepvtap
Abnva
Aovdivo
ZePidin
Tek ABiP

T

AEIKTEYX
BIQZIMOTHTAL

AEIOAOIHEH

LYI'KPIZH &
ZYMIIEPALMATA

————»

NAAIZIO
EYPQIIAIKHE
TNMOAITIKHZ




4. O1 S I16)erg kat Ta Zvotipara Ydpevong

Xapaktnpietika Lrotyeia:

ITOAEIX MAHOYIMOZ BPOXOINTQIH OIKONOMIA
(mm)
(xadeg) Téom All Zuykpitikd % Anaoydinong
(emhowa (pig py) ! Kata OTOV TPLTOYEVT
avEnon %) KEQUAN Topéa
ANCTEPVTON 720 0.69 " -1% 806 20.1 % 25 91.4
R 05 1995 - 1997
ABRva 3500 0.46 e 168 5.6 ‘f‘;“m 1.1 70.6
Aovéivo 7120 0.56 -7 533 (698) 56.1' 2.6 88.3
032 1997 - 2001
Zefidn 1215 0.98 7! 596 5.3 % 1 68
Teh ABB | 350(2500) | -0.2 - 424 2.1 2.1 80
Zrovygeia 'Yopevong:
MOAEIX YAATIKOI HOPOI AIKTYO XPHXH
Hm’/étog | It/xatimp Km Zuvdioerg Anhereg % Zivoro Nowx.
(padeg) % It/euvd/qu | perpovpevy | It/kat/mp | lWxatmp
Auoctepviap 101 (96) 370 2087 ' 392 2.3 16 - 158
Abfva 590 (645) 394 6994 %7 1625 %% 19.1 7 105 100 213 110
Aovdivo 1244 450 31000 **7 3270 23,7 10 227 36 327 155
(1610xtn0iEg)
ZePiAAn 117 264 2818 ™ 240 22 272 98 244 145
Tel ABiB Ebvixoi wopor 906 ' 110 ¥ 9.2 108 95 361 137

' H mAnpoopia yia ta GUVOAIKE oxafdpiota Tpoidvta Tng KAOE TOANG TPOEPYETaL and S1dQopeg tYES
xat Pacileroar oc SwpopeTixég umoBéoewg pétpnong o cuykpurikd otoeia n dedtepn omiAn
napovoidlel mo afomiata aroyeia.




[evikd yopokpretikd ¥dpevang, hayeipiong vIATIKAOV Tép@V KAl Oespdv
Apctepvrap:

o AmoMyeig and PAivo kar Aipvn Bethulde. Evtatikn eneéepyosia (30%
OLUVOMKOU  KOOTOUG  Vdpevong) meprapfovopévng  YpHoMG  QUOIKHG
enefepynoiog 0IKOCVLOTHUATOG TAPAKTIOV OLUOAOQMV.

o Xbyypovo diktvo — pewwpéveg dwppoés. ‘EAlewyn petpntav. Ztabepn katd
KeQOAN kal cvvoliky {Tnon ta tekevtaio déka ypdvia. [Ipdypaupa eréyyov
™mg Amomng e egolkovounom eveépyelag Kol xpniomn SeVTEPELOVIOV TYDV
VEPOV KOl SIKTVOL Y10 VEEG OOTIKEG TEPLOYEG. ATTOKATACTOOT TNG TEPLOYNG TOV
appodivav.

o Anuotum vampecia HOpevoNg

o Teviké mhaioclo moltikng Yo TV dayeipion TV VOATIKOV TOPV — gVOHVN
Ynovpyeio [lepipdArovtog kot Metagophv.

AOnqva:

o Amoljyelg wuplowg amd  Tapevtipa/vdpaywyeio  motapod  Modpvov
(ovvdedepuévo pe VWO KATAOKELT] TapELTAPa ToTapoL EvAvou) kai og
nepintoon avénpuévng {\tnong i/xar Aewyudpiag Apvn YAlkm / yeotpioei.

o IIaqpng pétpnon. Inuavtikés agaveig dappoés. AvEavopevn Kot KeQOAN
kot cuvolikn {itnon. Tlpoypappato ekovyypoviopuob enonteiag vdPoddTONG
KOl QVTIHETOMIONG AOUVOV dippodv.

o Anuocu gBvikn emyeipnon ¥OPELONG — CLUUETOYT] WL TIKOD KEQOUAAIOV.

o Mepikdg avevepyd EBvikd mhoicwo Swayeipiong kot oyediaopod vdotikdv
népov. Epmiexopeva Ymovpyesia: [lepiparirovtog, Anuociov Epywv xai
Avéantuénc.

Aovdivo

o AmoAfyelg and motapd Tdpeorn kal mapandtapovg. Meptkny xpiior VROYEIOL
vépopopéa. Avodog vdpoedpov opilovia oty mepoyxny Tov Aovdivov pe
ONHAVTIKO KOGTOG AVTANONG VEPOD OKATAAANAOL Y10 TOON.

o Meydheg ambdlreleg diktoov. Métpnon poévo  Popnyavikdv  (pPNoEV.
Kataokeun «daxtvriov» diktdov dwavoung. EBvika mpoypappata dioyeipiong
™mg {Among. Yroxpéwon peiwong dappodv.

o Idwrtum emyeipnon Kopevong.

o Owovopwdsg xat ITlepiparrovrikdg “Regulator” (NopoBétng — Tmpntg)
WIOTIKOV  €TAIpEL@V  VOpevons. Avotnpn mepifailoviikn vopobeoio pe
Beopobemuéveg €Adyl0TeG pPoéc TOTOUMV KOl OYETIKN £€kdoon adeldv
ATOAYEWV.

TeBidn

o AmoMyelc omd OEPd  TOUIELTAPWV OCE OpWOvE TAPUTOTALOVS  TOV
Guadalquivir, o omoiog 610 Vyog TG ZePiAAng eivatl akatdAANA0G aKkdpa Kot
Yo SEVTEPEVOVOES AOTIKEG YPNOELS.

o II\Mpng pétpnon orlAd ONUAVTIKO 7TOGOOTO TOAVKOTOKIAV HE KOWOVG
UETPNTEG. ZMUOVTIKEG O@aveis dappoés. AvEavOpevn Kotd KEEAAN Kol




ovvolikn {Mmom. Apapatikd mpdPfinua meplodikd emovaAapBavopevng
Aenyudpiag. ZNUOVTIKY Epmepio avTIHETOMONG Aenyudpiag Kol TPoETOWLaTia
CUYKPOTNHEVOL  TPOYPAUUATOS — EKTAKTOL  avaykns.  [Ipoypappata
avTILETOTONG dappodv kot daxeipong e {RTnong.

o AnuoTtikn gntyeipnon HOpevong WiwTIKov dikaiov.

o Tlepweperakég apyés oxeduonol kot Srayelplong VIATIKOV TOPWV.

Teh ABip

o EBviké cvomnua vdpodotnomng pe KEVIPIKY KATAVOUY KOl SLOVOUT VEPOU GF
6iovg Ttoug ypnotes.  Kupieg amoinyelwg amd v Alpvn g Taihéag
(Topddvng moTapdg) Kul LTOYELD VAPOPOPEQ.

o Opwkd ebvikd vdamikd wolvywo — yewmoMtikd 7poPfinuata. Zyédia
apardtoong kol petagopds vepov amd tnv  Touvpkia. AvEavoupevog
TAnfvopog Efpaiov petavastdv oty aepoxn tov Tek ABiP xar peAlovtikn
avénon g CAmong yw  vepd. ‘Eleyyog dwppodv  Siktdov  Kai
gmavaypnoylonoinon punacpévou  vopoedpov  opifovia ™G TWOANG pe
KaBaplopd amd WTIKEG eTaLpEies.

o Anuponikn vimpecia VOpegLONG

o Emitpomog Yoatmkdv I[lépwv xar Ymouvpyeio Ymodopwmv vredbuva vyia
KOTAVOUR VEPOL GTOVG XpNoTes. EBvikn etapeio Aeitovpyiag Tov kevipikod
CUCTAHATOG HETAPOPAS Kal SLOLVOUNG.

5. 'evikég Taoeig — [Ipofipata
O ZINHavTIK TEoT 670 VOaTIKS 160L0Y0 TV TOAEWDV

o [lpoPremopevn i emdrwkdpevn advEnon g (Rmong Adym BeAtioong
fromikov emmédov M/kar pepikdg avgavopsvov mAnbuvopov Mol
EMEKTACTG TOV TOAEWV.

o Klpatkhy oddayn — peloon vdatikold duvapikod n/xar avénon
afepardmrac.

o Avfavopevn mieon kair vrofdbuion Mg moOWTHTAG TGV TNYDV
VOP0dOTMONG O CUVOLACHO LE VEEG EMKIVOUVEG ovOieg Yo TOGLLO
VEPO.

o AvEavopeveg AVTAYOVICTIKEG YPNOES (reprrapPavopuévng
«TEPPUAAOVTIKNIG), ). EAAYIOTES POEG TOTAUMV).

o [Ilpofinuatikn avédntuén véov mépwv
o AvEavopevo oplaxd k6GTOG
O ZUYKPOVGELG LE AVIOYOVICTIKOVS XPNOTESG
o TlepiBarrovtikég emmtdoelg kot vopobesia

o AvEavopevo K60TOG — TIUN VEPOD

o AvEavopevog kivouvog kpicewv



6. IIpoPinuatiopic Biwowpétyrag — Alhayn Awaygeipretikov [Miaisiov

Ipopinpatiky:
O¢eopoi - Opyavoon
 ————— Kéorog
o= [Ie¢p1fadiovrikéc
EMATAOEIG
Isoliyi0
e ——————— Pioxo -
ABeBaré6tnra

 m——————— Kowovikég

Zvykpovoeig

Zoomnpa vépodoTnomng Kar Hdpeveng

Avantvirexo [lpotvmo:

o  AvENoN TOPOYAG KOl PLOIKY ETEKTUCT] TOV GCUGTHUATOG,.
o Ilpocapuoyn opydvmons — EAkenyn N Tpocapuocpévol oxetikol fecpol

popiipara:

o Av&avouevo k6GTOG TOV VEPOD.

o [IlepBarrovrikéc emnidoELC.

o Opwx enéxtoong mdpwv vIPOIOTMONG: O0plakd KOOTOG, CUYKPOVGELS,
vopoBeoia.

o AvEavéupevn afefardmrta dev pmopel vo. avTiueTOMOOeEl HOVO UE TEXVIKEG
Avoet.

Néo Awayeipretiké Iiaiaro:
o 'Ereyyog «ueyéBovgy — dwyeipiong g CAmomns, uelmon  anwAsudv,
GUVTOVIGUEVT XPNOT) TOPWV, YPNOT OELTEPEVOVIWMV TTNYAOV KOl JIKTO®V, KAT.
o Mokpomvoog kot OAOKANPOUEVOS OYESIOUOC — OYESIIOUOG OVTILETATIONS

Kpioewv

~> oyeTIKN avadpBpwaon Becudv




7. Ogopoi: Taoerg kn Oépata
Ileprpepronoinemn (“Regionalisation”)

o Ilepwpeperaxn Awayeipion Ydatikav [Topwv ava Aekdvn aroppong
o Evponraixi odnyia
o llepipeperakég Apyég kot ZyEdia.
o [evikdg deopevtikog o16Y06: «Kain» olkohoyikn Katdotaon 6wy
TOV EMPAVEILKDV VEPDV.
O  AToyOpeEVOT) VIEP-AVTIANGCTG VOPOPOPOV opilovia
o Ilpoctacia mocipuov vepov otnv myn — {bveg Tpostaciog.
o  Ymoyxpe®Tikn adel000TNOT| VEOV UTOANYEMV K01 VOPAVALKOV EPYRV —
cePac oG KPITNPlov «KAATCH OIKOAOYIKNG KATAGTAONG.
o Ilpwtedav kpitiplo Un-vrofaBUIOT|C TPOCTATEVOUEV®Y OIKOAOYIKADV
neploydv (vypoProtomol Ramsar, kAm).
o Amokatdotact VTOPAOUIGHEVOV VOATIKADV OIKOCVOTNUATOV 6OV
OLKOVOUIKG £QIKTO.
o Maxpoyxpovia TANPNG KOGTOAGYNON TOV VEPOL.

Emnrtdoeig otov Topéa g 0dpevong:

E&acpaiion mo0TNTaC — AMOTPORT TEPALTEPM LVROPAOLIONG TN Y DV.
Makpdnvoog oxediacog — eEacearion Tapoyne.

Iepropiopndc avantuéng vémv Topav

Avompdtepa TEPPAALOVTIKA KpLTHpLL

[TiBavdg oxetikn avénon kd6GTovg

O O 0 0O

Avtayoviopdg kar Idiwtikortoinen

o Asgitovpyia @opév VOpevong g WIOTIKEG EMYEPAOES (TANPOG
HEPIKAG).

o Xpnon vwTIKOV KeParainy.

O «AYOpPEG VEPOLY.

=3

Oetikég Emntooeig

o AmodomikdtepN AEttovpyia.
o  Avénuévo kepdiaio yia enevoVoELS.
o MaoakporpdBecpog oyediaopodc.

Ev dvuvauel apvntikég emntdoelg o oyéon pe pofAnuatiopd froopudmrog:

o Ilieon v adEnom katavaimong vepo.

o 'Epgaomn oe kepohouakéc enevOVOEC VTOJOUNG €1 PAPOC AEITOLPYIKGOV
eEO0V .

o EEZwtepikevon piockov/kdctoug.

o Mewwpévog Kovavikog poAoC.

o «Evdo-gmdotnoeicy.

-2 avaykaia Beopi] Kot VOLOBETIKN TPOCUPOYN



8. lloltikég Biwowpétnrag

Apyés Biwowémrag:

o Aikan, 16éppomn kat SatnpNoun 670 pEAAOV OIKOVOUIKTy avarTuén ywpig
un-ovactpéyipeg neptforlovikég arlayés.

O ZUYKEPAGHHG OIKOVOUIKMV, KOWVAVIKAV KAl TEPPOAAOVIIKAOV GTOYQV.

o Maxpdmvon, CUVOMKT Kal OAOKATPOUEVT] TPOSEYYIOT.

Miaicwo Zréyov Buiwopityras ya Ty vdpodétnen kat 0dpeven nOrewy :

o Ixavomoinom edeyyduevng CRTNomG xpNoTOV.
o  Adgeoing xar aglomatn TowdTnTa vepoy.
o Ailxowx ko 0modoTikn} katavoun mOpwV UETAED ACTIKOV KAl GAA@v

YPNOEDV.

o Ilpoctacio ko 6mov Jduvatdév amoxatdoTact ELowkod nepiPdilovtog -

anopum
OlKOGVOTNHAT®V.

vofaluiong 1N un-avacTtpéyiung

aAAaYG  OTHAVTIKOV

o Kowavikd avextd kdatog vepod.

Holrikég

Epyaieia - Apaoeyg

OhoxAnpwpévn Srayeipion vepou yia Tig ToAEK

OloxAnpupéva cvetTipata enonteiag Kat Asitovpyiag vépoddtmong
Xpnon devtepeubviov nnydv vepol (m.y. vmoPabuigpévor vépogopeis, dufpa
véata, KAT)

Oroxhnpopévog oyedacuog vdatikob woluyiov
*  Awyeipion mg Gitnong

e Mesiwon anwisiav

¢ [Ipootacia moétnTag nnydv

Zouyypova pyaleia TipoAdyMoNng

Awapxn [Tpoypappata evnuépmaong Kat evaisdnronoinong

Mpoypappata egowovounong vepod otig Propnyavieg

AnodoTikég 01KlaKég CUCKEVES

Emidi16pBwon / avtikatdotaom okiak@v VEpavAik@v CUGKEVOY

Evromiondg - emdiépbmaon apavav diappodv

[Tpoinrtikn Avtikatastaon dixtiov

Awayeipion - BeAtioon Awktoov (Zdveg mieong, KAr)

OloxAnpwpéva npoypauuata tpootaciog twv tnydv (Zovsg, kivitpa, KAL)

[Tpootacia kot anokatdoTacy tov nepifddloviog

EreuPaocy oe vdpuvhikés xataokevég (@péypata, xinm) - avamlaon
0lKOGUOTNUATWV

Oeopofétmon kat dwarhpnon erayioTwv podv - TPOGTACIA amd LOPAVAIKES
eNEYPPACES OIKOCVOTNUATWY TOTARICWV EKPOADV

Zrparnyikh kat éykapn arotipnon neptPoddloviikdv ETTTOCEWY

Meiwon evepyetaxis CAmmong svaTnratey vpodéTnong Kat HEPEVETS

[Tpoctacia nowmrag

Ohoxinpwpéva Tpoypaupara tpoctaciag Twv anywv (ZOVES, Kivitpa, KAT)
[TpoAnrTikty uétpnon (n.y. putoPappdKav, KpLTTooRopidiov, KAm)
Zvothipata éyxaipng tpoeldonoinong

Metprjoeis otnv xprion

Awxeipion Pioxov

Zyéda ExTaxTng avaykng: Becpobemuéveg dpdcels xat GUVIOVIGOS SpdvTwv
Zvotiuata £yxalpng tpogidonoinong

Kowvwvikn tokitikn

Emieikeig kavoveg yia tv amoohvdeon aduvatoiviov va IAnp@oovy xpnoTov
Kpatikf emddtnon evnabav opddwv (kuping o€ tepiddovg aArhaymv)
OLoxkAnpouéva TPOYPAUUATE UCTIKNAG EREUPACTG KAt avariaong




Mpétaon yia vopikd TAaiolo mroidérnrag

TéoI1PoU UBATOG TNG TTPWTEUOUTAS
]

M. Mrmrovadouvrag (EMI)




ETAIPEIA YAPEYZHX KAI ATIOXETEYZHZ [TIPQTEYOYXAZ
EONIKO METZOBIO IIOAYTEXNEIO

MpoTaon yia VOUIKO TAQiICI0
MoloTnrag mooipou udarog
Tng MPpWTEUOUOTAS

Huep1da

Nepo yia rnv moAn:
Zrparnyiko oxediaocuog, diaxeipion rng Intnong
& gAey)og Twyv Siappowyv oTa SiIkKTUa

Mapkog Mrovalovvtag
Baoung ®araykapakng
I'ewpyia Kotra
Elevny Kegain
Avagstaciog [Tovpvapag

E6viko Metoofio [ToAvteyvelo
Tunpa IMoltikwv Mryavikov
Toueag Yoatikwv Iopwv,
Yopavdikwv & Oalasoiwv Epywv
Hpowwv [ToAvteyvelov 5
15780 IToAvteyvelovmoing Zwypapov
Tnh.: 01-772.2828, ®a&: 01-778.9118
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Iporaom ya vopiko xhaisio rol0TnTaS
Tog1poL VEATOg TT|S APWTEVOLSAG

1 EIZAFQrH

1.1 Tevixa

Avvapel cvpPaceng petaZv ms EYAAIT kai tov EMIT avarebnke o1o Sevtepo n eK1EheoT epyou Y )
diauoppwan Zyediov Nowkov fliatoiov yia mv [postasia ¢ MTowomag tov Hoowow Yéarog g
fIpwtevovoas,

1.2 Zuotnpa udpeuong NpwrevouTag
latopika n vépodoman exet Puciatel o€ dvo gvoTuata véatikwy Topwv (Zynpe 1):

] To Bopeto svomnpa Bowwrikov Knpioov—Ykne—Moapafwva
. To votwo ovotnpa Evpvor—Mopvou.

H mpuwtevovaa vdpevetal onpepa ano 10 voTlo suotua Eunvou—Mopvov, eve n EYAAIT Siemper kat
cuvmmpel 1o Popelo cvemue B. Kngoov—Yiums—Mapebwva oav £pedpiko yia TEpATWOELS avayKmg.
H ggedpeia ypnowponombnke yia tnv £vioyvon 10v udpoSOTIKOU CUGTNATOG TOV AEKAVOTESIOL ATTIKTG
v nepodo Aewyudpuag 1987-1993.

I Zvompa Evrpvovu - Mopvou

FrermAT '
-7 m

- % -:_..L-.._.-:-_n..{-'-' w.

Lvomua B. Knotoov-Yiume-MapaBuvo

MTEAONQNNHEQE

Eynue 1—Kigdoi véanikwy tepav kat vépodomong (Kovtaoyiavvng 1999)

To v8podoTiko GuoTNUa £XEL EKTacn 4.000 km® Kai EKTEWETAL GE TPIA LSATIKA SLANEPIOPATA: ATTIKTE,
Avatohikng Zrepeag EMabdag, Avtikng Ztepeag EMedas. [MeptrapBaver m cuidoyn. anodnxeuon xai
UETEQOPA TOU GKATEPYRGTOL VEPOU, KUL TNV EMEEEPYACICE KOt SlIAvVOuN KATEPYUGHEVOL LSETOS OTO SIKTUO
{(m.yx. ABnva, [epaia, vnow, Tpoadtia) kai Tov Katavaietn (T, oKwaKT, Bopnyevikn Kol apdeutik

xpnam).
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fiporaon y1a vomiko mhaisro morotnTag
TOGLHOV LEATOG TS TPWTEVOVGLS

1.3 Zuyxpovn avriAnyn mepl USATIKWY TTIOPWV KAt TTOCIHOU udaTog

Ot v3aTIKOL TOPOL EIVAL CUUEWVA UE TN CLYYPOVT AVTIANYT QUOIKO ayado UE OIKOAOYIKT] KOl OIKOVOUIKT
Saotaom. To mooLUo VIWP EvalL EVA ek TwWV WV OVk aved ayado, TOV TPEREL VA EEACOUALETAL OE ENAPKT
TOGOTNTA, GE UPLOTN TOLOTNTIA, OE GUVEYT MAPOYT), KOVIA GTA OTUEW KATAVOAWOTS KAl GTT XOUNAOTEPY
dvvarn tun.

1.4 Nopoferikn avayxaiornra

Ot ENAEWELS TNG VTAPYOVCUS VOUODESING TOGO OE EMUTEDD OVGLACTIKWY PLBUICEWY 000 KAl OE ENLTESO
GUOTNUATONOINGOTG TWV POPEWYV KAL VAT|PEGIOV TOV QGYOAOUVIOL UE T SLUYEPIOT) TWV VIATIKWV TOPOV
Kol ™ &1fgon moouov vOATOG OTNV RPWTELOVGA, KUHIGTOUV CVAYKOLD M E101KT] PLOUICTIKT]
napepfacn. H puBuiotikn mapepPacn kablotatar aKopa mEPLOCOTEPO EMITAKTIKY AOYW TOL OTL 1O
OULOTNUA VIPEVOTG TNG MPWTEVOLOAS Eval EEQIPETIKA EKTETAUEVO KOl OO TA TAEOV MOAVTAOKA OTNV
Evpwnn toc0 ano migvpag 1exvikng dataéng (layout, Zynua 1) oco xat kowvevikng agag.

1.5 Nopo8erikn oxompornra

Tnv avaykn g Ouyxpovng ROAITIKNG Slayepong Tov v3ATOC, TG VOMOOETIKEG EMAEWELW KOl
SUOAEITOVPYIEG TOV VTTAPYOVTOG BIOIKNTIKOU GLGTNUATOS, PILOS0EEL VO KOAVWEL TO TAPOV EPYO, HECH TNG
ouvtagng Zyedov Nouobetnuatog yia my mposraoia s ToLoTNTag Tov Tooiuov véarog ™m¢ [Tpwrevovoag.

Qg Kuplot aEOVES Yi TO GYESIOGHO KAL TNV LAOTOMON NG S1ade6nG TOGIUOV VEATOG UPLOTNG MOLOTNTAG
otv [lpotevovsa avayovral ue 1o napov: n EYAAIT AE, n Etawewa Hayiwv EYAAIT xan 1o YITEXQAE
(N. 2744/1999).

1.6 AvVTIKEIYEVO EpyOU

To epyo gxel aviikeevo v mapovsiacn Zyediov ovyypovov Nouwkov ITiawoiov (NopoBetnuarog)
Hpooraciag  t¢  [owotrag tov  [oowov Yéaros ¢ [pwrtevovoag, Aiappavoviag vroyn
TEPPAAAOVTIKOVG, TEXVIKOUG, KOVIVIKOUG, OIKOVOULIKOVG KOl DEGUIKOVG TAPRYOVTIEG TOV ENNPealovv Ty
TOLOTNTO TOV UBATOG OMO TOUS VSQATIKOVG WOPOVS WUEXPL TNV KATAvOAwor. LTO €PY0 UEAETOTAL Kal
uflohoyerral n EAANVIKT, KowoTikn kat chhodanr vopofeoia (EC, UK, IT, DE, NL, FR, USA, AU).

1.7 NMpooeyyion epyou

H npotaon kat 1 okokAnpwon tov oxediov Nopobetnuatog (Zynua 2), araitel aQevog HEV TATPT| YVOON
T0V oVoTNUaTog Vopevong g [Ipwrevovoas, aperepov e NG vouoBedIag MOV diENEL TOVG LIATIKOVG
TOPOVG KOl TO TOCUO LOWP, WOTE VA ANOPEVYOOVV PEAAOVTIKES TPOTMOTOLNCEL, QUTOV, YEYOVOS TOL
QMOTEAEL 10 SVCOPEGTN TPAKTIKY GTNV EAANVIKY] VOUIKT) TPAYUATIKOTNTA.

1.8 Medo80og epyaciag

Mua teTpaunvn nepipadroviikn aéloroynon g katactaong (environmental auditing) Kat pia Tayvpudun

AvVOAUCT TNG TEXVIKNG KOl VOUIKNG KaTaoTacns vredeiéav tnv avaykn cuvtaéng Nopobempartog (Zynua
3).
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[poraam yia vopuiko rAaiolo ToloTnTaS
OO0V VOATOG TNG TPWTEVLOVOAS

: ry Avvapiko giitpo erelepyaciag gp()g@
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Zymua 2 Ozopiko tiaiolo Zynua 3 MeBodoloyia epyaciag
1.9 ZuvepyalopEVOl (POPEIS

Evoyel Tov €Upovg TOL avaANPOEVTOS EPYOL OMO MAELPUG YVOGTIKOV OVTIKEWMEVOU KOl EVOYEL
avalntnenke n cvvdpoun ave tev 30 akadnuaikov GTEAEYMV KAl EmOTNHovVeY aro v EXada kat to
eEmtepiko.

110 DAopn exBeong epyou

H oloxAnpwon tov gpyov neprhapfavel TopaAAnAQ LE TI} VOULIKT TATPOQOPNON Kat TV
QVTIOTOLYN] TEYXVIKN TANPOQOPNCN VRO Trf HOPYY TOV  ETPEPOVS  TEYVIKMOV
TOPAPTIUATOV K& NG TEXVIKNG exBeong. KataPinbnke npoonabera n Texvikn ExBeon
kot 70 Nopwko IMTAawowo va axorovBovv v 8o @rA0COQWL douns, WOTE TO EPYO vV
EWVAL TTANPES KAl CLOTNLUATOTOWNLUEVO, Kol VO KABioTaTAL EVYPNOTO GE OMOLOVONTOTE
PNOTN 1 HEAETN TN TOV.
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[Ipotasn Yo vopike TAALGL0 TOLOTITAG
TOGLUOV VOATOG TNG TPWTEVOVEAS

2 H YAPEYZIH THI NPOTEYOYZIAX

21 Enonreia guoTnparog udpeuong

O1 vdartkor mopor g [Ipwtevovoag vrayoviar otn dikaodoosiwr tov Ymouvpyov I[IEXQAE xan
Teplhopufavouvy T YEPOULN EMPAVEIONKA KOl LAOYEIM LOATH TOV AEKAVOV OTOPPONG TOV TOTAUMY
Mopvov, Eunvou, Bowwtikov Knoeioov, tov Auvev Yiwng, [Mapoipvng & Mapabova, kat cdiov
AEXAVV QTOPPOTG TOV HEALOVTIKA Ba EVTaXBOVV GTO GUGTNHA VIPELOTG NG TPOTEVOVSUS.

AMLot popelg MOV OYETILOVTAL YE TNV ETOTTELN TOV CUGTIUATOG VOPEVETG EIVaL:
« 1 AwvBuvan Ydpevong [pwtevovsoag (AYIT)

+ 0 dopeag Aayeprong Ydatixav [Topwv [Tpwtevovsag (PAY YTI)

« 1 Emnuponn Yéatikwv [Topwv [Tpatevovcag (EYTIIT)

2.2 Zvornua Eunvou

Aentopepereg dwvovrar o1o [Tapapmua Zvommua Evnvouv (SEY). To gpayua ot 6egon Ay. Anuntpov
oTOV TOTaUO Eunvo KUTAOKEVAOTNKE KAl EVAL ETOWHO VO AEITOVPYNTEL GTT] UEYLOTH SLUVAUIKOTHTA TOV.
Q01000, vepPO ano tov Tapevtnpa Evnvou petagepetat ato tapievtnpa Mopvov aro 1o 1997, peta myv
OMOKANPWON  KATAOKELNG TG ovvdetppias onpayyas Eovnvov-Mopvoo  pnxovg 29 km  xat
TapoyeTELTIKOTNTAG 27m’/sS.

H peon etnow aroppon Tov v3poroykou oxXeSGHOL a1 BECT) TOV PPAYUATOS VTOAOYIOTNKE Yia 11.2
m3/s, KaL N OAKT pLOUIGUEVT] TAPOYT GE GUVSLAGHO UE TOV TAUIELTNPA MOPVOU KOl EVO GUVTEAEDTN
aéomatiog 95% extparat gg 19.35 m’/s.

2.3 Zvornua Mopvou

Aentouepeteg Swvovrar oto Ilapapmua Zvotnua Mopvouv (SMO). H kexavn tov motauov Mopvou
evploketat oto Nopo Pwkidag kat opiierar aro ta opn [Nkiwva, Oy kar Bapdovoia. O Mopvog peet ano
Bopeoavatoiika npog votodutika. To @paypa Mopvoy Snpiovpyet TOPEVTNPA XOTEPOESOVS HOPENS 7
km Svtika ano v kowotta Adwpikiov. O Tapevtnpag Mopvov KataoKevastnke ta €t 1972-79 xau
n TAnpwan Tov apyice Tov Agkepufpio tov 1978. To vdatko cLATHUA TOL TAUIEVTNPA TEPapPUVEL TOVG
notapovg Mopvo, Mrekeourca, ABopo, Koxkivo mov karainyovv otov tapieutnpa. O taplevpag
napovolalel anwheeg omv mepwoyn [lvpvov. To Swmepata KApoTIKO TETPOMATA TNG TEPLOXTMG
OTEYAVOTOWNONKAV HE EMPAVEIIKT| ETEVOLCT| OO UGPUATOOKUPOSEUD KUl TAPUAANAN KOTAGKEVAGTNKE
OTOQ GTPAYYIONG KL KATAKOPUPT] KOUPTIVA TOUUEVTEVESEWY GTO YUUNAOTEPO GNUELD TNG TEPLOXTG.

H peon eTota €10poT GTOV TARIELTNPQ Yia Ta udporoyika et 1979-94 ewvan 7.76 m’/s (EYAAIL, 1995).
H avtigtoyn tiun kata tov uvdporoyiko oxedOGHO TOV @paypatog nrav 11.09 m’/s. Ol HEGES ETNOIES
S10QUYEC TOV PPAYUATOS Yia TO 1510 StasTpa Sev Eenepvouy ta 0.36 m’/s.

2.4 ZvoTnua BoiwTtikov Kngiocov

Aentopepeieg divovtar ato [Tapaptnua Zvompa Bowtikov Kngwoov (SBK). H Aexavn aroppong tov
Bowwtikov Kngioov extevetal 610 avatolko tunpa g Ztepeag EAadag, kataiauPavel tunpata tov

Nopwv Bowrtwg, Poxidag xar dhwnidag, kar opiietal ano ta opn 'kwwva, [Tapvacscog, Elkovag kat
Kailidpopo.

To vdatko cvotnua teprapPavel Tov motapo Bowwtiko Kneiso, tov naparotapo tov Epkuva kat tov
motapo Mekava. O Bowwtikog Knetoog peet ano Popelodutika npog ta voTioavatodika, dwoylel v
ano&npapevn Apvn g Konaidag kot exforet ommv Aywvn YAkn pecw g Awpuyag kot Znpayyag
Kapdiroag '
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[IpoTaon yia vopiko TAQLIGL0 TOLOTNTAG
OGOV VOUTOG TN TPWTEVOVGUG

2.5 TuoTnua YAakng-fMlapaAipvng

Aentopepeieg dwvovtal oto [Mapaptnua Zvotnua Yiwng — Mapakiuvng (SYL). H euown Apvn Yium pe
1 [Mapalyvn anotehel QUOIKT KATUANEN TV anoppowy Tov Bowwtikov Kngisov, peta v ano&npavon
e Konaidag (otig apyeg tov 200v aiwva). To kapoTiko vroPadpo g Auvng EXEL GUVETELL TNV VTOYEL
S1aQUYN CNUAVTIKOV TOCOTNTOV VEPOU. AOY® THG XAUNAOTEPTIS CTABUNG TNG AHVIG ano TN oTadun TV
Swhiotnpiov Tov I'ohatol0v, 0MOL TEAMKMG UETAPEPETAL TO VEPO, QUTAITEITAL 1] AVIATGT) TOU VEPOU TTOL
£vaL WBnTepa damavnpn.

2.6 ZvoTnpa Mapabwva

Aentopepeieg dwovtal oto ITlapaptpa Zvotmpa Mapabova (SMA). To e¢paypa tov Mapabova
Katackevastnke 10 1929 otnv koutn tov motapov Xapadpov. O tapevtnpag Tov Mapabova gwvot moiv
WIKPOG GE OXEOT] HE TOUG LTTOAOUTOUG, EVE GYETIKA UCTUOVIN EWVAL KAl T} UOIKT El0pOT o avtov. To
Baciko TAEOVEKTNUA TOL EVAL 1| EYYLTINTA TOL 7POG TNV ABMvVa, YEYOVOS TTOV TOV KOIoTAa TNV Kupld
anofnkn aceoleag Tov VépodoTikov cvatnratog. H ywpnrikotnta tov ewvan 40.8 hm’® eve o OQEMPOG
oykog tov gwvat 34.1 hm®.

2.7 EfwTrepiko udpaywyeio

Ta vépaywyswa Sukpwovtal ce: (1) Kevipika, (2) Evotika, (3) Bonntika. To cuvoliko unkog twv
VOPUYWYEWWY, KEVIPIK®V, EVOTIK@V Kal Pondntikwv ewvar 495.5 km. [TAnpopopnon dwetar oto

Mapaptnue EEwtepka Ydpaywyew (SEX). H orovdatomra tov evortikwv v3paynysiwv oQseTal 610
ot

. GUVOEOLY TO KEVIPIKO VEPAYWOYEL KOl ETOUEV(G KO TIG AVTIOTOLYEG TYES VEPOANWING
o EMULTPEMOLV T1) GUVINPNOT KAl TOV EAEYYO TOV EYKUTAGTUGEQY
. EMTPETOVV TNV EMAOYT] EVOAAUKTIKOV TPOTWV EKUETOAAEVOTG TWV ANY®V VEPOSOTNOTG KAl TOV

VEPUYWYELWV, AVAAOYU HE TIG VIPOLOYIKEG GUVONKEG 1) TIG ATAITOELG KATAVAAMOTG.

Ta fonbnrika vEpay®YEI® YPNGILOTOOVVIUL ETE Y1 VO HETUPEPOUV VEPO ONO WUIKPA QPAYMOTO 1
YEWTPNOELS GTU KUPIK VIPAYWYELD EITE YIU SIAPOPEG TAXEG XPTOELG.

Ta xuplotepa V3paymyeW TOL cuotnpatog s EYAAIT ewau:
» vdpaywyew Evnvovu (onpayya Evnvov — Movpov)

» Vopaywyewo Mopvov

o VIPUYWYED YAKNG

*  EVOTIKO VSpaywyelo Mopvov — Mopaova

»  Vopaymwyew Kiovpka - Mevidi

2.8 Eyxaraoracci§ enefepyaciag udarog

Aentopepng ninpogopnon dwvetar oto [apaptnua Eykatactacelg Eneéepyaciag Ydatog (SEPY). To
VEPO aPOL GLAAEXDEL GTOVG TAUIEVTI|PEG OONYELTAL HECK VIPAYOYEIWV GTA SWAITTNP Yo ENESEPYUTIAL.
Z11 cuveXEW SIAVEUETAL ATTO TO ECMTEPIKO S1kTVO Savoung g [pwtevovsag. Ot povadeg enelepyaciag
TOGLUOV VEPOL VAL TECOEPIG:

Awliotnplo Faratciov
Awhietnpio Mevidiov

Awligmpro Kovpxwv
Awhetnplo Mavdpag.

N
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[potaom 1ia voutko rharoto rorotnTag
OGOV VOATOG TG TPWTEVOVOUG

To dwiwgmpo [alarorov vépodotel 10 Kevipo tng Abnvag kot 1o Anpo [lewaw. To dwlistnpo
Mevidiov T1G VYNAEG TEPLOXEG TOV AEKAVORESIOV ATTIKNG, EVID TAPOAANAL EVITYVEL TO ETWTEPIKY SIKTUQ
Sovoung tov Anuev Abnvaiwwv kot [lewpawa. To Swiiotnpo Kriovpkwv vEpodOTEL TA AVATOMKC
TPOaoTIA KO EVIOXVEL Ta Popela. To dwiistnpo Mavdpag vdpodotel T0 Bpilacto nedio, T Todopva Kot
EVIOYVEL TNV VOPOSOTNGT TWV SUTIKWV TPOATTIVV.

2.9 EowrTtepiko udpaywyelo

O 0pog diktvo vdpevong LIOSAWVEL TO TUVOAD TOV UYWDYWOV HETUPOPUS SIVAIGHEVOV VEPOU, GRTO TA KATA
TOOVG SWALGTNPIL RHEXPL T VOPOUETPA TOV KATOVOADTOV.

To ggwtepko dictvo duavopng vepou dikaodostag ™g EYAAIT ebunnperer 1.608.062 vdpouetpntes eve
EKTIHATAL OTL Ol KOTavaAmteg avepyoviar ae 4.000.000 atopa. H peon emmowr avénon eyxataotaong
vewV vdpopetpntev avepxetol ot 20.000. To GUVOAKO (KOG TOV ECWTEPIKOV VEPAYWYELOV GVEPYETUL OF
7.000 km kol anoTEAEITAL QMO CWANVEG XOALBA, YUTOGWINPOU KOl KLPLWG apiavioToieviov (70%),
Kiaong mecews 10bar yia Tovg modatotepovg Kat 12.5bar ya toug vewtepous. H dwapetpog tov ayoywv
ewvar 1.800 mm n peyodvtepn, kat 60 mm 1 wikpoTePN.

Anwkeleg vepov opiovtat ano v EYAAII wg 77 diapopa avaueoa oty Tinoloynuevn katavadwan oAwv
TWV KATYopIwvV Kol T OUVOAIKY Katavadwen mov kotaypapetal ota dwliotnpia. H dagopa avtn
OQEILETAL OE CQOAHATO TOV VIPOUETPNTMOV TOV OSNYOUV GE UNMOEKTIUNGN TNG TAPEYOUEVNIG TOGOTNTAG,
QAAQ KOL G€ S10PPOEG KUL OE TUPAVOHES ATOANYELS ano TO dikTvo. Ot ATWAEIEG HLTOPOLV va SlaKpIvovTaL
ot mpayuatikes (Ty., Bpavon aAywywv, Un OTEYAVEG CUVOECEI, COANVOGEWV) Kol mlacuatikes (M.
TANUUEAT KATAUETPNOT), COOAUATE HETPNTOV). ATO EKTIUNOGEL Ol GUVOAIKEG UMWAEIEG QMO TO SIKTVO
gwvat g tagng tov 28% eve 01 TOGOGTIAIEG TPAYUOTIKES ATWAELES Sev vrepPavouy To 15%.

2.10 Punavon xai rmorornra udarog cuoTNHATOC

ZUUQOVE HE TIG EPYEOTNPLIKESG AVAAVGELS TOWOTTUS VSATOV GTOVG VEATIKOVE TOPOVS (TAUIEVTIPES), OTO

e£WTEPIKO VOPAYWYELD KaL GTNV £10050 TV dwAtatipuey ¢ EYAATT ot vdatikor mopot:

1. Euvnvov ka1 Mopvov katatacgovtatl oty katnyopla Al (moAdn kakn no10tnta), Kot

2. B. Knowoov, Yiikng, [Mapoiipuvng kar Mapabova, Katatacaovial 68 KUTNYOPIES TOU KBUAIVOVTaL
07O Qaopa TIHOV A2—mpoc--Al (Kodn nolotnTa).

O1vdatikol mopot Tov Tpoopiiovial yia Ty vdpeuot g Adnvag:

1. ewal KgAng TO10TNTAG KAl OTIG TEPLOdOVG ENpaaiag (dnAadn He YapnAn otadun TapRELTNPOV),

2. 0@elovV Va TAPAUEIVOUV KAATG TOOTNTAG, KAl

3. ewal aveTEPNG TOL0TNTAS A0 AVTOUS TOV SLATIBEVTAL VI VEPEVCT) OE TOAAES XWPES ¢ Evpumnaixng
Evoong

2.11 O KaravaAwTtng

H EYAAIl efommpeter onpepa 4.500.000 koTtavadwies, o©Tn AAEOYNOW TOVG KATOIKOUS TOV
AEKavOTEDI0V, MUPEXOVTAG VANPECIEG VOPEVOTG KAl OMOYETEVONG, MOV YUPAKTNPWOVIAL amo VYMAT
TOLOTTTA KOl YOUNAT) TIHOAOYTIOT) AOYW TOV KOWWPEAOLS TNG YapaxInpa. L1abepog 6TOX0G TNG ETALPELAG

TPEMEL VA TOPAREIVEL 1) KABNUEPIVY BEATIWON NG TOLOTNTAG KUl WTOTEAEGTUATIKOTITAS TWV TAPEYOUEVAV
UTNPECLWV.

2.12 Popeig Sraxeipiong udpeuong MpwTevouoag

Ot popeig mov oyeTIiovTal [e TNV EMONTEL TOV GLOTNHATOG LOpevang ewvar: (1) n AevBuvon Ydpevong
ITpwtevovoag (AYID), (2) o dopeug Awayeptong Ydatkwv [Mopwv Ipwtevoveag (PAYYID), (3) n
Emitponn Ydatkwv [Nopwv [Mpwtevovsag (E YIIIT)
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[Ipotaon yia vopiko Thaiolo moloTTag
TOGLHOV VOATOG TNG APWTEVOLGAS

3 AZIOAOrNHIH YOIZTAMENOY NOMIKOY NMAAIZIOY

3.1 AfioAoynon voHoOTUTIIKNG HOPPNS

Ot dwatagetg g woyvovaag EGvikng Nopofeoiag mept TOGIHOV VIATOG MEPIEYOVTIAL ONUEPU SUICTUPTES
oe wavo appo Nouwv (N), [Tpogdpikwv Awrtayparwv ([TA), [Tpa&ewv tov Yrovpywov Zvufoviov
(ITYZ), Ymovpywkev Anopacecwv (YA), Yyewovoukov Awraieov (YA) kal AoV KAVOVIOTIK®OV

npafewv (KID). Ov ave dwrtafelg mpoepyoviar amo OlUPOPETIKEG YPOVIKEG TEPLOOOLS Kol
avtikatontpliovv Ta Tote dedopeva,

O1 VQLETAUEVOL TUTTIKOL VOHOL BEV TIEPLEXOLV EWSIKEG PUBNICELS, WOTE VO UPKEL T) ATAN DAOTONOT| TOVG,
oAha opllovV TIG YEVIKEG UPYES KAl KATEVOLVOELS TNG PLBUIONG KUl £XOVV AVAYKT OAOKANPWONG TWV
PUOUICE®V TOVG HE KUVOVEG, TOV B KAVOULV TNV EQAPUOYT TOVG EPIKTT. EToL, Tapeyouv gupeta e1dikn 1
Kata TEpUTeon yevikn e£ovstodotnon exdoong kavoviotikav tpateav (YA, TIA, YA), yua ™ pvBuon
TOV Bepatev Tov Kabopilovial GE QUTOVG OE YEVIKO TALGIO.

Zeg ekteleon NG ave TeBelpevng  vopobeTikng  efovolodotnong  exer  exdober  peyahog apidpog
KAVOVIOTIKOV TPAEEWV YId TN PLUOULIOT) TV EML HEPOVG BEPATOV KUl TNV EVOWNATOGT Tov OdNylwv Tav
Evponaixov Kowvomntov oty E8vikn Nouobeoa.

QG €K TOUTOV EIVAL EPEAVELG Ol EAAELYELS NG LOXLOVOUG VOUOBESIAG EML PUBUICENG KPIGIU®V CTIUEP
BepatwV 1OV AVAYOVTUL 6TO OAD GPAONO TNG SIUYEIPIONG TOV TOCIUOL LAATOG.

3.2 AfioAoynon v@ICTANEVWY OUTIAOTIKWY pUBHITEWY

H nodawotepn Eldnvikn vopoBecia o Oepata moomnTag TOGIUOL LOATOG YUPAKTNPETAL OTO
AMOKAEIOTIKWG VYEIOVOULKT pooeyylom. Ot dwata&elg puBuilovy Kuplag TV VOYPEMOT| UMOAVHAVONS,
TG ueBodoVG YAWPLOGTG KAl POOPLGTS, TN S10d1Kac1 EAEYXOV KAl TO UPHOSI0 TPOCWTIKO.

O1 emtyevopeveg pubuioeig Tov vopov maactov N.1650/1986 yia tmv npootacia tov mtepiBaiioviog kat
tov N.1739/1987 ywu tn Suayelpion TV LOATIKOV TOPWV TEPLEYOVV YEVIKES dlataels.

O N.1650/1986 nepapPavel SlaTaelg S1HKNPUKTIKOL YUPAKTNPA MOV BETOVV TIG YEVIKEG YPUUUES KAl

UTOPOLV VA YUPAKTNPIGTOVV ATEAEL;, KABWG YO VO EQUPUOCTOVY URUITOVV TNV EKSOGT) KUVOVIGTIKWOV
ANOPUGEWV.

Me 10 vopo 1739/1987 ywetat anomnelpa GUGTNHATONOWNGTG KL OPBOAOYIGHOV TOV VOUIKOL TAALIGLOL TNG
dayepiong Tav LdaTIKwy Topav. [Ipokeltal yia onpaviiko VOpoBETue To OTo10 opws: (i) APEVOG O
peyoro Babuo dev gxer evepyomombel dwdeka ypovia pera ) Beomion Tov, Kat (1) APETEPOL ONWG TO 1310
OpLOBETEL GTO TPMTO TOL APOPO, UPOPU YEVIKKG TU EMGAVEINKI KUl VTOYEWD VEPQ, XWPIG dlakpion otV
TOl0TNTA, TNV TPOEAEVOT| 1) TN dVvaTN YLPTOT) TOVG.

[Tpoxettat 161G Yo PpLOUICEIG TOGOTIKOV YAPAKTNPW, Ol OMOLEG SEV UGYOAOLVIAL PE TNV TOLOTNTA TOV
OGOV VOATOG, KUl G EK TOLTOV Sev pmopovv va a&lonondovy Kata TPOTO WOTE va cuviaydel eva
KPISWO Kal ANOTEAEGUATIKO VOUIKO TAQIGIO Yld TNV TOWOTNHTA TOV MOGIUOY UdaTog. 2 EK TOUTOV Ta
Bepata SlayElplong Kal TPOCTACIAG TOV MOCIHOV VIUTOG TNG TPWTEVOVCHS SEV AVTIPETOMILOVTAL KATA
TPOTO GUPT] KUL GUYKEKPLUEVO.

Ogcov apopa 0TV £181KT VOLOBESIX Y1ot TO OO0 VéWP, aflEl va ONIEWOEL OTL TPOKELTAL KVPLWG Yd
YTOUpyIKEG ATOQUOE; MOV EVOMUATMVOUV OYETIKEG KOWOTIKEG O8nyleg Kal oKomowv 18wg otV
TPOCTACIL TOV LOATIVOL TEPPAAAOVIOG MO TNV ATOPPYT] OPICUEVOV EMIKIVILVOV OLGIOV KUl NG
TOL0THTAG TOV MOGIHov vdaTos. [Ipokeltal yiu vouoBeotla Pe WOWIITEPE TEXVIKO XAPUKTINPA Kol TAN00G
TUPAPTNUATOV.

Evdwpepov napovowaler 1 YA AS5/2280/1983 onwg autn TpONONOMONKE, 1) ONOW UTOCKOMTEL 0T ANy
TOV KATOAANAQV UETPOV WOTE VU EMITEVYHEL 1| TPOCTUCLL GNO TN PUTAVCT] TAOV PLOIKAV VIATWV TOV
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[Iporasm yia vopiko Thaiolo noloTnTag
TOCLUOV VOHUTOG TG TPAOTEVOVTAG

ypnowomnolovvial ya tnv uvdpevon g [lpwtevovsag. Epgacn dwvetar ota vdata Ttov Apuvov
Mapabwva, Zraparag, Yiwkng, [Mapaiipvng kat Mopvov. H aropaon auty exel ndn tpornomombet ag
TPOG TIG CXETIKEG TAPUUETPIKES TLUEG, OL TEXVIKEG PUBLIGEIS TNG EVAL TAPWYNUEVES UTTO TNV €EEMEN NG
EMOTNUNG KOl TNG TEXVOLOYWG, EVO JEV meprapPavel KAl OXETIKEG PUBUIGELS Y1 TNV TPOSTUSIX TOU
Tapevpa tov Evnvov.

Ot vyelovopikeg Swatakelg, mov efaxkoiovBouv Kal WOYVOLV Eval TPOPANUATIKO TO KATQ TOCO
EVOapUOVILOVTAL UE TIG KAVOVIOTIKEG pLBUIGELS TNG TELEVTALNG SEKUMEVTAETLS.

3.3 Avayxn veag ouoTNHATOTICINKEVNS PUBHIONS

H ouyypovn QvTILETOTLOTN TNG SUXEPIONG TOL VATOG ANAITEL BECUIKT PLUBUICT) KOL S10IKNTIKY OPYaVOOT)
OTO MAQICIO0 HIOG BLOCIUNG Kal OAOKATPOUEVIS avanTuEng. Touto onuaivel oTt 1 S1aXEPIoT TOL VATOG
npenel va oxedaleral 68 cUVSLAOUO UE TO YWPOTAEIKO OYESAGUO KAl TNV MOATIKY REPPAAAOVTIKNG
TPOCTACING, OF ENTEDO TOVAAYIOTOV AEKavNG (VBPOPOPOL OPOVTa), GTNV ONOLW TEPAUPAVOVTAL OAC
T0 EMPAVELAKA T) KOL VTOYELD VOATA.

Luvenwg, OMOUTEITOL EVE GUCTNUUGTOMOWUEVO VOUIKO TAOIGIO OOQEG KOl GUYKEKPIUEVO, EMIBEKTIKO
eeMEng, mov va S16EL TIG YEVIKEG PUBUIOEIS KOL OOV UOVO Ol OEVTEPEVOVCES MEPUTTWOIOAOYIKEG
PUBHIOELS, TEXVIKEG AEMTOUEPELEG, KAVOVIOUOL Kal dedopeva B0 GmOTEAOUV OVTIKEIUEVO VOUOBETIKNG
££0U01000TN-0TG Y10 TV EKGOGT) KAVOVISTIK®V TPAZEWV.

Mmnovalovvtag, Garaykapaxng & Zvvepyateg
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[Mporaon yia vouiko Thaiglo rooTrag
OG0V VOATOG TG RPMOTEVOVEAG

4 AIEONEZ LYIKPITIKO AIKAIO

4.1 AyyAia

Ze eminedo Ymovpyelwv appodia evat 1o (Yrep)umovpyewo [Mepifarrovtog, Metapopwv kat [Tepipeperog
kat 10 Yrnoupyewo [ewpylog. IMapadinia, vestaviar tpia xvpe appodua opyava: tov Opyaviopo
[Meppaddoviog (EA), tov Opyavigpo vanpesiov vdpevons (OFWAT) kot ™ Aievbuvon Embewpnosng
[Togwpov vdatog (DWI). Enong, exouvv 16pubet dexa nepipepelaxeg Emtponeg EEuvnnpenong [ehatov.

4.2 AucTtpalAia

Ze enmedo Ouoormovdiaxng Kofepvnons apuodia ya gpata vdéatog kat teptPadloviog £1vat T VTOVPYELD:

¢ Buounyaviag kat Evepyeiag (Topeag Ydatikwv [opmv)
o T[lepiparrovrog, ABAnTicpov kat [leppeperag (Toueag [epiPaddovtog), Kat
¢ Tlpovolag (Movada Yyewvng [epifarrovrog).

Le emmnedo Ouoomovdov Kparovs (my New South Wales) appodiog ewvar o avtistoyog Popeag
dioyeiprong Aexavng Aroppong

4.3 FaAla

Ze emmedo vmoupyswv appodwr ewval tpa Ymoupyewr: Ilepifodroviog, Metapopwv kar [ewpyag.
[Tapadinia atnv dwwpBpwon tov Yrovpyewov [lepiBarroviog vrayoviar dvo devBuvaoelg appodieg ya
Bepata vdarog, M Awcvbuvon Yoéatwv (Direction de I'eau) xat n AwevBuven ywa TV TpoAnym g
purtavong kat Tov kivdvvov (Direction de la prevention de pollution et des risques).

Al\a opyava 6TOV TOHEN TNG SLHYEPIONG TV VIATIK®WY Topwv gvat N EGvikn Emtponn yia 10 vepo g
OTO10G 0 POAOG Evat GUUPOVAETIKOG, KAL Ol ERITPOTEG OIKOVOUIKNG SLAYELPIOTIS TV AEKAVELV ATOPPONS,
TOV AELTOVPYOLV (G AVEEQPTNTES SIOKNTIKES UPYES.

4.4 Feppavia-Bavapia

[a 1o Opoomovéo Kpatidio g Bavapag o Anpog gx€L TpmTOYEVY OLGLEGTIKY OPUOSLOTNTA €K TOV
ZUVTAYHOTOS Y TN SLUXEWPLOT TOV VIATOG Kat TV Tpopodosia mooov vdatog. H Nopapye exel
SlolknTikn gnonTER €Mt TV Anuwv. Ty £161kn appodiotnta KabopPIGUOV TOV VOUIKOV TAQLGLOU EXOLV TO
Yr. [Mepifaddoviog, To Y. Ecwtepikov, 10 Y. Yyeweg xar 10 vopofetiko sopa. H Opoomovéiakn
KuBepvnon ewvat appodia yia Tov KaBopiopo VOUIKOu TAQIGLOV Y T0 UEYUAC TOTAMIA KAl TIG ALVEG TOV
Swaoyiovv TEPIGCOTEPE OHOCTOVIL KpaTIdla

4.5 Eupwniaixeg Koivornreg

Ze emuedo Evpondikav Kowvomtov gxet exdobet minbog Odnyiwv touv Zupfovitov kat g Emtrponng,
TIG OTOLEG KULTQ TO UEYAAVTEPO LEPOG EXEL EVOOUAT®TEL ) EMada.

4.6 Hvwpeveg MoArTeieg

O cuvtoviopog yur v avantuén TV GLEIKWY TOPWV YIVETAL HECH Tov ZvuPouviiov Ydatikav [Mopmv
(Water Resources Council) xat twv Emitporwv Yéatwv (River Basin Commissions) o€ emuredo Aekavng
anoppong. Lto uvuPouvrio Yoéatrikwv [opwv, cvppetexouv o Yrnoupyos Ecwrtepikowv, o Ymroupyog
lewpyag, o Yrovyog E6vikng Apvvag kat o Yrovpyog Yyewag, [Tadewag wat Kowvavikwv Yanpesiov.

Mrnovalovvrtag, Paraykapakng & Zvvepyareg
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Mpotasn yia vopuiko TAGLOLO TOLOTHTAG
TOGIEOY VOATOG THG TPWTEVOVOAS

Tig TPOSIaYPUPEG TOLOTNTASG LIATIKWV TOPWV, VIATOG YL XPNOT| TAPAYWYNG TOGLLOV LOATOS, TOLOTHTAG
moowow vdatog kot ta oxetika mpotuna fBeter o Opyaviopog Ilpootaciag ITepifaddoviog (US
Environmental Protection Agency).

4.7 lIraAhia

Tmv Itaha ot emipepoug appodloTNTEG OTN SLAYEPIOT TOL VEPOVU MOL MPOOPILETAL YO LSPEVLOT)
ackovviar oamo v KouPepvnom, TG neplpepelakeg SOIKNCE Kal TIG OPYEG AEKUVNG TOTUUOU,
ouvvdualoval eva LYNAO EMAESO UMTOKEVIPHOAGT 0T ANYT ATOPAGEWY.

4.8 OAAavdia

Ze eBviko emmedo Tpd umoupyeww exovv oppodotnieg: To Metagpopwv, Anpocwwv Epywv xm
Awyepiang Ydarog, To Owiopov, Xwpota&lag kat [Teprfoddovrog, 1o Mewpyiag, Awyeprong g Puong
kat [yBvotpopeiwv.

Le gmapylaKo eTNEdO, 01 dwdexa enapyieg SafeTouv aVTIOTO WS SWEKN ENOPYIOKA VOLODETIKG COMATA
KUl EKTELECTIKEG EEOVOIEC.

L& MEPUPEPEIDKO-TONMIKO ENUTEDO, AEToupyovv e&nvta €&l ZupPovAila Ydatog. Ze auta €val gviovn 1
Laikn cCuppeTOYN.

ZTOUg OPYUVIGUOUG TOTIKNG AUTOSIOIKTIONG AVIKEL LOVOV ) LIYELPIOT TV GUGTNUATWYV UTOYETEVOTG.
Ot etanpeteg vdatog oty OAraviia Eval KOWVMPEAEG KAl KATOH KAVOVE Ot HETOXOL TOug Aapfavouy eva

YOUTNAO LEPIOUQ EML TNG OVOHAOCTIKNG 0&lUG TV HETOXWV TOVG, eve mbava Kepdn emevduovial oty
ETAIPELQ.

Mnovalovvtag, Paraykapakng & Tuvepyatsg
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[Ipotaoy yua vOpIKOo TAILGLO TOOTYTAS
TOGLUOV VOATOG TG TPWTEVOVOAS

S5 NMPOTYINA YAATOZX

5.1 Y3aTiKwy ropwv

Ta mpotuma TV VOUTIKWV TOPWV OTNV vVapyovoa £Bvikn vopobecia akoAovBouv TG PLOULOELS ™G
Evponaikeov Kowotntwv. v mapovsa 7potact €Xouvv Anebsl umoyn Kai mpotuna Siebveov
OPYAVICHWOV KOl CAADV XWPWV EKTOG EVPONAIKNG EVMCTNS.

5.2 NMooipov udarog

Ta mpoTuma TOV MOGWOV LOATOG OTNV LIapyovaa e6vikn vopobeowa akoiovBouv Tig pubBuicElg NG
Evponaikov Kowomtwv. Zmv napovca mpotacn €xouvv Aneber umoyn kai mpotuma  diebvov
OPYOVIGL®V KAl CALOV YWPOV EKTOS EVPONATKTG EVIICTS.

5.3 NMapexxAioeig

Ot TAPEKKAICEL AMO TI§ MG AV TIUEG TV LIOTIKOV TOPWV KAl TOV TOCIUOVL vdaTog opiovial pe
anogacmn Tov Yrovpyov [IEXQAE (cuppwva pe v vtoBaiiouevn npotaon).

Mnovafovvtag, Poraykapaxng & Zvvepyateg
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IMpotaon yia vOUIKO TAZLGLO TOLOTNTAG
OGOV VOATOG TNG TPWTEVOVOAG

NMPOTEINOMENO NOMIKO MAAIZIO

6.1

IKOTOG NMPOTEIVOUEVOU VOHIKOU TTAQICIOU

LKOTOG TOV TPOTEWVOUEVOD GYESLOL VOHOU EWVAL T) BESTIIOT EVOG GUYXPOVOU KOl EQUPHOCIHOV EVIHLOL
VOULKOV TAQLGIOU SLHYEIPIOEWS TOV Tootpov vdatog g [Ipwrtevovoag, yia v e&aceaiion g Tapoxng
véaTog aploTng mowotnTag.  AapPavoviar vmoyn ot Wlatepotnteg g xwpotagikng dpbpweng kat
AVORTUENG TAV LOATIKOV TEPLOYWV Kol TOU CLOTNHATOG VOPEVOTG TNG [TpWTEVOLGHG Kat Ot PUBHIGEL TIG
vrapyovoag EBvikng Noupobeown, g autn exet evappovicbel pe 11 odnyeg g Kowvotnrag, kat Tig
Saragelg mov a&loAoyndnkav Kat ENLEYNOAV aNO TNV AAAOSANT VOUOBETIA KOl TPAKTIKT, EML OEUATAOV
OGOV VOATOC.

6.2

ZuAAoyi0TIKN-pEGOSoAOYIa TWV SiIaTafEwV TOU VOHIKOU TTAQICIOU

H cuAroyioTikn kat 1y pebodoroyia T@v daragewv Tov tpotevouevou NoHOBETNHATOG SlaKpIveTaL:

1.

270 TAQLO10 TWV PLUOMICTEMV BEUATWV OOV EMLYEIPELTAL:

* 1 S10IKNTIKN S1apBPWON TV LINPECLHV TOV AGYOAOUVTUL HE TNV VOPEVON TG TPWTEVOVCAG,
® 1| GUVOAIKI| GVTIUET®TION TV AVUQUOUEVMV TPOPANHATOV OTA TAALCW TOU GULOTNHATOG

vopevang g [lpwrevovag, amo TV TPOCTUCIA TWV AEKAVWV ATOPPONG (YPMOES NG Kat
EKHETUALEVGELS OTIG TEPLOYES, MPOANWY KAl KATAGTOAN NG PUTAVONG) HEYPL TN cuLAAoyn,
UETOQOPA, ELEEEPYAGIA KAl S1AVOuUN TOL LEATOG,

® 1T ATOUPYWE TWV QPUOSIWV QOPEMV YW THV LOPELON TNG TPMTELOVCAG, O EAEYYOG KL M

TAPAKOAOVONOT] TWV LOATIKGV TOPWV KAL TOL TOGIHOL VOATOG, KAt 1} EXIBOAT KVPWOEWV

ZT1G appodloTNTEG OE EMNEDO appodIV Y TOVPYELWV ONTOV:

0L TOMELG TNG dlayEpIoNG TV VATIKWV TopwV Vdpeveng T [IpwTevovoas, o kKaboploHOg TV
TOPAUETPWV KOl TOV TAPUUETPIKWY TIUMV TOWOTNTAS TWV VLIATIKOV TOPWV  LIPEVOTG
[IpwteEvovoag Kal TOV TOCIHOV LAATOG, N MPOCTACWE TWV AEKAVWV QTOPPONG KAl O
Kabopopog TV (OVWV TPOCTACWS TOLG (EYKPIOT AdEwV), 1 EMONTEW TWV QOPEWV
dayepong K vdpevang g npwtevovoag avatidevtal 6to YIIEXQAE. O kabopiopog kai 0
dyepon oAV TOV OCYETIKOV Ogpatv amo gva Kol povo Yrouvpyew, t0 YIIEXQAE,
Bewpndnke ©g 0 TAEOV AUGCILTEANG, TPOKEWEVOL va EEAGQUAILETAL 1) TAYELY, AMOTEAEGHUATIKT|
Kat eEe1dIKevUEVT dpaoT| TNG ALOIKNONG OTO KPIGIUO OERA TG TO10TNTAS TOL TOGLUOV VAATOG.

1N cLVappodOTNTA TV AOWWV YTOUPYEWV VIOOETNONKE HOVO OTIG UTOALTMG AVOYKOLEG
nepmToEl; enonteag tav epyactnpuwy (YIIEXQAE kav Yrovpyewo Yyewag IIpovolag kat
Kowwvikav Acpalicenv), Kataptiong Twv Kadikov yewpywng npaktikng (YIIEXQAE ka
Ynovpyewo T'ewpywg), kataPfoing amolnuwong o1 VQICTAUEVES KATO TT SNUOGLELCT TOV
VOUOV YEWPYIKES, KTIVOTPOPIKES, Prounyavikeg kat Ploteyvikeg ekpetoddevoelg ot (wveg
npoctaciag Twv Aekavav aroppong (YIIEXQAE, Yrmovpyeio Avantuéng, Otkovoulkmv Kat
Ynovpyew [ewpywag), emdotnong avadiapbpmong KOAMEPYEWY KOl KINVOTPO-PIK®V
exueroddevoewv (YIIEXQAE kat Yrovpyeio [enpyiog).

271G ApHOSIOTITEG OF ENUTEDO POPEMV KUL UANPECIWV OOV KaTafAnOnke npooradew va evraybet
70 veo 6XEB10 OTIC O VIAPYOVOES puipice. [ha:

(1

[MpoPlenetan 1 ovykpotnon dwievbovons Ydpevons I[lpwrevovoag, VRAYOUEVNS OTO
YTIEXQAE, n onowx 8a ewval vtevfuvy v Kafe oyetiko {nnua, mouv ava@uetal ano
SlEPIoN TV VAATIKWV  TOPOV  VIPEVUCTIG TNG TPWTEVOVLCAS YWPLS OHWG Ol
JPACTNPIOTNTEG TNG VO EUTAEKOVIOL 1| VO GUYKPOUOVTUL HE EKEWVEG TOV TUNUATOV
Awyepiong Yéatwav [Topav onig [eproepetes, Bacer tou N. 2503/1997 yia ™) Awoknon,
OTEAEXWOT) MEPLPEPELIG,.

Mmnovafovvrag, araykapakng & Zuvepyateg
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6'3

[Ipotaon yia vopiko TAaicio moioTnTAg
TOCLIOV VOHATOG TNG TPWTEVOVOAS

H erdoyn tov kevipikov aviov opyavou Paciotnke oty avaykn vrapéng Kot
OVCLIGTIKNG AEITOVPYLIG UG EEEIOIKEVIEVIG KOl AMOTEAEGUATIKNG UTNPESLAG, 1) 0RO O
Sayepletan ta Bepara vépevong g [pwrevovoag.

(2)  TIpotunbnke n dnuiovpywa vanpesag n omowa eviacscetal oto YIIEXQAE (kat oyt n
oLGTAOT MIaG aveEEXPTNING SLOKNTIKNG ApyNG), G

e gk g eEedikevong tov YITEXQAE gtov Touea g [Tpostasiag tov Iepifarrovog,
TUTULO TOV OTOLOV OMOTEAEL 1] TPOSTAGIY TNG TOOTNTAS TV VIATIKOV TOPOV KAl TOV
TOGLULOL VEATOG, Kat

o ¢ urapéng 6 aUTO TNG AMOITOVHEVNS LAIKOTEXVIKNG vmodoung kat g [evikng
Awvbuvong [MeptPodrovtog, otnv omowa vraystar ) AYTL

[Mepartepo, 1 dnuovpya piag ave&aptntng SlownTikng apyns (onwg n.x. Tov Opyavicpov
[epipadrovrog otnv AyyAlr) pe Tig auteg appodlotnteg 6a GUVERNYETO GMUOVTIKY
emMPBapuveorn TOV KPATIKOV TPOUTOAOYIGHOV KAl HEYOAO OYKO SATOVIOV TPOKEIUEVOD Yid TN
GULOTAOT] KAl EVPUOUN AELITOVPYIL TNG HE TNV KATAAANAN VTOGOUT KAt EEEBIKELOT.

(3) Ocov agopa OTOV apHOdI0 QOPER SUYEPIOTS TOV VLEATIKOV TOPWV KAl TAPOYNG
aveneEepyacTov 1OATOG OTHV MPHOTEVOVGH KOl TO (QOPEX VOPEVOTS TPWIELOVCAS, Ol
TPOTEWONEVEG pubpIoElg Aapfavovy vl oyn Kat evappovifovialr HE TOV TPOSPATO
N.2744/1999 yia mv EYAAIT AE xait v Etapw [Moywv EYAAIL H ovopacwa tov
QOPEMV aTOB0BNKE OE EVPELR EVVOLL, OGTE O VOROG VA EIVOL AVOL{TOG OE TUYOV VOHOBETIKES
g€eMEELS £V TPOGOLOPIBTNKAY EK VEOL KO SIELPLVONKAV Ol APHOBIOTHTEG TOVG.

Znrnpara CuyKpouong apposdioTnTwy

Ze OYECT] UE TIG TPOTEVOUEVES, PLBHISEL Oa PTopovsav va avakvyouy {ntnuata v ta eéng feparta,
15100C EVOWEL TNG KATAVOUNG TOV OPHOSIOTNTOV PETAEN TOV EPTAEKOUEVOV YTOUPYELWV Kot YINPECIOV:

To napov oxedio Nopov 6e Oiyet 10 N.1739/1987, cvppwva pe T1g Swaragelg tov omolov, 10
Yrnovpyelo Avantu€ng ewval appodio o€ €Bviko emmedo yia TN SHXEPION TV VOOTIKOV TOPWV EWG
NV arod0aT) TOUG Y10 OPICUEVES XPNOELS OTIV AVTIOTOYT KATA KATyopwa xpnong apxn. Ocov apopa
8¢ omv efeldikevon g €BVIKNG MOAITIKNG SWXEWPIONG TOV LOATIKWV TOPWOV GE MEPIPEPELIKO
gmumedo, peyxpt npotivog appodieg ntav ot [eppepelakeg Yanpeoieg Awyxeipiong Yoatkwv [Mopowv,
nov eyav cvotabel oto Yrmovpyelo Avantvéng. Meta m 8eon oe wyv tov N. 2503/1997 yo
A01KNOT] KOl OTEAEXWOT) TG MEPIPEPELAS, Ol APHOJIOTNTEG TV WG ave Yrnpecwwv petaPifactnkay
ota vro cvotact Tunpata Awaxelpiong Yodatikov [Topov otig [epipepetes.

Me 115 pLBNIOELS TOV TTPOTEVOUEVOL 6YEGLOV vopov, 0 Yrovpyog ITIEXQAE ewval appodiog ya
Syepion tov vVOATIKOV TOPOV TOV TPOOPLLOVIaL Yo TNV VIPELST| TNG TPWTEVOVCAS (EBIKES
puuioeig). Q¢ ek TovTov 0 Yrovpyog IIEXQAE ewvat appodiog yia Tov y0poTagiko oyeSACHO TV
VeV TPOCTACIaG, TNV UTAYOPEVCT] TV PUTAVTIKOV EKPETAAAEVGENV, AMOPAGISEL ENL BEPATOY TOV
08aTIKOV 160LVYI0V, TV KEQUANLOV KAL CTOYELWOV TOV GYESLOV JLUXEPIONG TOV VEATIKOV TOPOV.

Me Paon ta napanave, GTIG TEPLOYES TWV AEKAVMV ATOPPONG TV LAUTIK®OV TOPOV APWIEVOVGUS, O

appodotreg tov Tunuatov Awyepiong Ydatkev [Topov tov [lepipeperwv Avtikng EXadog,

Zrepeag EAdadog kot Attikng:

- mepopovtat vaep tov Y1 [IEXQAE n og alha {NTnpato TPOTEIVETOL CUVEPYUOLO TOVG HE TOV
DAITYYIT (vdatko 1ooluyo) kat T AYTI (oxedio dlayelpiong vaTIKWV TOPWV)

- Swatmpovvral yia 70 Aowo v&ATIVO SLONEPIOHA.

To Yrovpyeio Ecwtepikav evar 1 appodia apym ya v vdpevon ektog ano v Yopevon Adnvov
Kot @eocuAovikng, mov avnker kat omv appodiotnra tov YIIEXQAE eved 610 0%€d10 vopov
TPOTELVETAL VA URaBEL TNV anOKAEISTIKT appodiotnta tov YIIEXQAE.
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[Ipotracn Y@ voptko Thatsro moloTnTAS
TOGIUOV VSATOG TNG TPWTEVOVGAG

¢ O kaBOoplopog TOV TAPAUETPWV KAl TAPAUETPIKMV TIUMOV YA TNV TOLOTNIA TOV LEATIKWV TOPWV Kot
TOU TOGWOVL VIOTOS QVNKEL VMO TO (OYVOV KABEGTWG OTN GLVAPHOSIOTNTE MEPIGGOTEPMV
Ynovpyswwv (YIIEXQAE, Yyews, Eocwtepikwv, EOvikng Owovopiag) evw oto oxedio vopou
TPOTEVETAL VA VITaYOEL 6TV ANOKAEGTIKN appodiotnta tov YIIEXQAE.

Yno 10 mapov KaBeoT®MG, apuodia apyn yo v geappoyn datalewv Y TV TPOCTAGLO TNG TOLOTNTAG
TOU TOGLUOV LSATOG KAL TNV ENOTTEW EMTL TAOV EAEYYWV KAl TV Epyastnpiov evat to Yrovpyeio Yyew.

Z10 TOPOV OYESIO VOUOL TPOTEIVETAL TApaAINAN enontew ano 1o YIIEXQAE kat to Yrnoupyew Yyeac,
g Tpog TNV enonteld Twv Epyastnpuwv Eieyyou IMootnrag Ydatog kat TOv 31KTVOV GTAOU®OV QUTOUATNG
avaivong kat to&ikoloyikov eheyyov. IpoPrenetarl emong ot G TPog 10 BeU TNG TPOGTACWIC TNG
Anpootag Yyeig, ot QOPELS SYEIPIONG KOl VOPELOTS TNG TPWTIELOVUCAS LOKEWVINL GTOV EAEYYO TOV
aprodLwV VATPESLLV ANHoctag YYELG.

6.4 EmAoyn VOHOTUTIKING HOPPNS VOHIKOU TTAAICIOU

Ot VTaPYOVTEG TURTIKOL VOUOL Kal VOULOBETIKEG EEOVUCLOB0TNGELS, OTWG AVTEG EVIEIKTIKGG KATAYPUPOVTAL
070 MOPEPTNHA TOU  TWEPOVTOG, puduillouv  SuxpoviK®G Kol OMOCTACUUTIKGG Ta Ogpata g
SLaYEPIONG TOV TOGIHOV VIATOG KAl TEPLEXOLV EEOVGIOB0TIKESG dlaTaLE Y Tnv  €Kk80GM OAWV TV
TUWV TV Ve KavovieTikwv npateav, TIA, TTYE, YA, YT, [1A ywio ™ puvbuion dwukpitwg opliopevev
Bepatav.

Ol emL  PEPOVG AVTEG ANMOCTUGUATIKEG PLUOUIOELS, TOV EIGAYOUV Ol IGYVUOVIEG TLTIKOL VOHOL Kavm &t
avtEVv TapornAn vopoBetikn £fouciodotnen ce Slapopa opyava TG EKTEAECTIKNG AELTOLPYIOG
(ITpoedpo Anuokpatiag, Ymouvpyiko Zvppoviio, Ymouvpyoug K.A.T ) OEV  EMITPENEL TNV EKOOOM
Kavoviotikng npatews (A, KYA), mov Ba mepleyel to ocvvoko tav  pubuicewv, ot ono; Oa
UVAQEPETAL TO BEGUIKO TAALOLO Y10 TO TOGIULO LOWP.

H exboon ocuveEm®G TLUMIKOV PUBUIGTIKOV VOUOU, QdIIKPLTMG TNG EKTUCEWG TMV PLOUICEQY AVTOV,
EKTILOTAL AVOYKAL.

ZUVENWG TPOTEWVETAL
. Ekdoom tumikov vopov, tou onotov ot dwtaéels fa avtipetmnifovy 1o cuvoro tav Bepatwv g
SLYEPIBEWG TOL TOGIUOL LOATOG.

. Nopofetikn e&ovolodotnomn exdooewg piag (Kowng) Ymovpywkng Anoeacng, mov fa puBuiet
E0IKMWTEPA TEPWTMOI0AOYIKA BEpata,

6.5 Mepog | - Eicaywyn (niepiexopevo Siaraewv)

To Mepog I tov NopoBetnparog anoterertar ano 1@ KePoAax 1 €wg 4, Ta KVPWOTEPA CTUED TOV
avaivotal wg e&ng:

10 xeparaio 1 tov vopou mepileyoviol £l00YWYIKES S1aTaEES Yia TO GKONO TOL VOUOL, Ogomion
OAOKANPOUEVOL GUGTNUATOG KOVOVV JIKALOV, TO TTEBO EPUPUOYNG QUTOV KL EVO TANPES KUL EVYPNOTO
CUCTNUA TV OPLOUEV TTOV YPNCYLOTOMONKAY YA TIG AVAYKEG TOV TAPOVTOG,

210 keparao 2-dopelg dayelpiong vEPELOTG TPWTEVOVGOG — APROSLOTNTES PLUBUILOVTAL Ol APHOBLOTNTEG
cov Ymoupyov I[IEXQAE, mpoPienetar m ocvctacn g Aevuvong Yodpevong [Ipatevovcag 610
YTIEXQAE gvo cuviototal eva avIUmpoomneuTiko cUUBOVAELTIKO Opyavo.

210 keparato 3 TToomnra Yéatikwv Ilopmv katoyvpmvovial Ta TOLOTIKA YUPAKTNPIOTIK TV LEATIKWOV
TOPMV, Ol TEPUTTICELG TAPEKKAICEMV ATO TIG OPLLOUEVES TIHES

Zto keparawo 4 [lowmrta [Toowov véatog katoyupmvovial Telog Ta [EViKa YAPAKTNPIGTIKA TOU
OGOV VOATOG, Ol PUGIKES, YTHIKES, HIKPOPLOAOYIKES TAPAUETPOL KU1 Ol TEPITTWOELS TUPEKKAIGEWY.

Mrovalovvtag, arayxapaxng & Tuvepyateg
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Tpotaen yia voplko TAGLGL0 TOLOTNTAG
OGP0V VOATOG TNG TPWTEVOVOUS

6.6 Mepog lI--ZuoTnpa uSpevuong mpwrevouoag (TTIEPIEXOREVO Siarafewv)
To Mepog II amoterertal ano ta KEQoAM 5 €06 §, Ta KUPLUVTEPE CNUELX AVAAVOVTAL (1OG EENG.

Z1o kepakaio 5- Ydatkot [Topot YEpevomnc, TEPTYpAPETAL TO GUOTNHA USPEVOT TNG TPWTEVOVSUS KAl Ot
vdaTiKol TOPoL, N S1ASIKAGIA EKTIUNGNG, TAPAKOAOVONOTG KAl KATAYPaPNG TOU LAATIKOV 160LVYIo TV
AEKAVOV ATOPPONG KAl TWV TANEVTNpwv vdpevong tng [lpwtevovoag, 10 oxedio dwyepong tov
VOATIKOV TOPOV AEKAVOV UTOPPONG, Ta BERATA TOV TPOGOIOPIGHOL TV OpPLV TWV {OVHV TPOCTUCLIG

TEPLUETPIKA TOV TOUEVTNPEOV KOl Ol TEPIOPICUOL KUl UTAYOPEVCELS OPAGTNPIOTNTHV OV IGYVOVY GTO
gowtepiko kabe Lovng

To olho GUGTNUA EAEYYOD TOV SPUCTNPIOTHTOV GTIG TEPLOYES TOV AEKAVAV ATOPPONg cuvdvaleTal Kat e
TV UTAYOPEVCT) SPAGTNPIOTNTOV, EYKATUCTACEWV KOl EKUETOAAEVGEMV GTO GUVOAO NG AEKOVIG
amOPPONG, GTIG CUYKEKPIUEVES TTpodiaypuapes enclepyaciag TV anofAnTev o€ SpasTNPLOTNTES KAT IOV
BPLOKOVTAL GE CUYKEKPIUEVT] GROCTACT) GO TMOTAHOUG, PEMATA, TAPATOTANOVS KA Tov ekPailovv oe
TAUIEVTNPEG KAL TEAOG HE TNV LTOPOAT| OA®V TV LAOAOWIWV EMITPEMOUEVEOV KATU TA AOwtd
dpactmpotntov o€ cuvtadn PeETNS TePPAAAOVIIKOV ETMTWOEWY, TNG ONOWG TO E161KO KEPUAULO YU
MV TPOCTAGLA TV VOATIKWV TopwV Ba EYKpverat arno ™ AYIL

T10 kepahalo 6-EE0Tepiko YOPaywyeEw REPLYPAPETAL TO GUGTHHE TOU ECWTEPIKOU ULSPAYWYELO,
pubufovtar o1 voypewoels tov PAITYYII o oyeon pe T GLUVINPENGT KAl AEITOVPYLX OTV EEWTEPIKOL
VOPUYWYEIOV KAl TQ HETPA TPOCTACIAG AUTOL e TN Beomion g dvo {wvuv rpoataciag 10 kat 50m
TOV OOV 0 aEovTag TavuTeTaL HE ToV agova Tov EEWTEPIKOV VOPAYWYELOV.

Z10 keparwmo 7-Eyxatuctacelg eneepyuciug véatog TEPLYPAPETAL ENOTIG TO CLUOTNUA TOV HOVASWV, O
vroypewoelg Tov OYII yia ) cUTVINPNON Kt AEITOVPYIXL TV,

Zto keooraio 8 tov vopov — Ecwtepiko Ydpaywyelo meplypagpeTal T0 GLOTNUR TOL ECHOTEPIKOV

vipaywyeov Kal ot vroypewcels v OYII wg mTpog ™ SuvINPENoT , AEITOLPYLX KAl TIG TPOdLayPUPES
TOUL.

6.7 Mepog 111--Dopeig & emonreia (TEpiEXopevo Siaralewyv)

To pepog 11 Tov Nopov arotehertar oo ta keparoia 9 gwg 11, 10 KUPLOTEPR GNUEIR TOL AVOAVOVTAL BG
EgNG:

Z10 KeQUAO 9-Alayeipion kal HHECT] TOGIUOL VSATOG KATOXLPWVOVTIUL Ol UUOSIOl QOPELS Y TNV
dwayeipion tov axatepyactov vdéatog — DAIIYYID ku ™ mapoyn vuanpeciov LHpELoTS otV
npwtevovca-OYTI kat o1 VTOYPEMTELG VTV

Zto keparaio [0 -Ekeyyog [Towotntag véatog kabopileTal T0 QVTIKELLEVO TOV EAEYYOV, 1 uebodoroyia,
OUYKEKpIPEVA OEeOTILETAL VLTOYPEWOTN QMOKTNONG TMICTOMONTIKOL OWIMIGTEVGTG, RpoPAEmETAL ©
Ka0oPIGHOG TV DEGEMV SELYHUTOANYIOG KL TOV J1KTVOU BECEWS CTABUMV AUTOUATTG AVOAVTTIS.

Zro keparaio 11 tov vopou —Aatikn gubuvn, Ilowiwkn evbuvn, xvpwoels pubuifovial Ta aviicTowyU
Oepata.

Mnovagovvtag, Pakaykapaxng & Zuvepyateg
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[Tpotaomn yia vouiko TAGLOL0 TOLOTNTAG
TOOLHOV LOUTOG THG TPAOTEVOLBAG

7 AIOIKHTIKOZ MHXANIZMOZ E®QAPMOIHZI AIATAZEQN

71 Zxnuarixn Napouciaon

H omOTEAEGHATIKOTNTA TNG EPAPUOYNG TOV TPOTEIVOHEVOV VOUIKOU TAUICION EIVAL CLVAPTINGCT TOAAWY
TAPUYOVIWV, OMWG 1) SUPNVEWR Kal | TAnpotnTa TV dwtalewv. Kupuwwg opwg onpacia exet ) apotacn
CUPOUG KL EVEAIKTOV JL0IKTTIKOV UIYAVIGHOV, TPOKELUEVOV Ol TPOTEWOHEVEG pLBUICEL Vo vAorombouy
KOl VO AELTOVPYTGEL TO OAO WMAEYHA TV POCTATELTIKOV dotaewv. O Sl0IKMTIKOG UNAVIGHOS TOV
TPOTELVETUL GTO TAQIGLO TOV TAPOVIOG EWVAL EVTKTOG KA1 EVEAIKTOC,

7.2 Ymnoupyog NMEXNAE

Zmv anokheloTikn appodiotnta ov vrovpyov ITIEXQAE cuppwva pe 11§ Satagelg Tov TPOTEIVOLEVOL
G3E310V VOHOV T S10YE1PIOT TV VIATIKWV TOPWYV IOV TPOOPLOVIaL Y TNV udpevon NG Tpwrevovsas. H
g€0VC1E TOV QUTN OVOAVETOL OF EMUEPOVG JOTOEELS ETE S PECOL TNG OOKNONG EMOMTIENG )
GUUPOVAEVTIKNG APHOSIOTITOG ELTE J10 HEGOV TT|G OOKTIONG ATOPAGIGTIKTG APHOSOTNTAC.

Tuykekpipeva, o Yrovpyog [IEXQAE:

e Aockel erontela otovg GAITY YT xat @YTIT

e Amno@acilel el TOV KABOPIGHOV TAPAUETPWV KAl TUPAHUETPIKOV TIUOV TOV LOATIKOV TOPOV
V3PEVOTIC TPWTEVOVGAS KL TOV TOCIUOV VSATOG KOL TV TAPEKKAGEMV OO TIG OPIGUEVES TIHEG

e Amogaciel emt BelaTOV TPOCTACWG TOV AEKAVOV QNOPPONG USPELCTIS TPWTIEOVCUG
(xaBopiopog {wvev TPosTUsLaS, ONAYOPEUCT) SPUGTIPLOTNTHV CTNV EVPUTEPT) AEKOVN)

e Amopaoilel €nt BEPATOV TPOGTAGIAS, GUVITPTIOTG KAL AEITOVPYLHG TOV EEWTEPIKOV, EGWTEPIKOV
VOPAYWYEIOL KOl TWV Hovadwy eNeSEpyaclag vdaTog

¢ Anogoaoilel ent Bepatov TOV EAEYXOV MOWOTNTAS TOL VOATOG (CUYVOTNTA EAEYYOL KOl peBodot
AVOALONG) KaL TV EPYACTNPLOV

®  AopPavel HETPA YLO TV GVIIHETOTION KIVOVLVEOV KOl EEQIPETIKOV KOTOOTUCEWDV

7.3 Yn.NEXQAE, Yy.N&KA, N'twpyiag, Avarrruing, YNEO®O, Oixovouixwy, ECWTEpIKWV
Ze emmedo cvvappodiotntag TV Yrovpyeiwv pubpiloviar ta e&ng Bepata:

Yrovpyor [IEXQAE - YT&KA
¢ Enontewn epyaonplakoy Kot QUTOPATOV ELEYXOV TOLOTNTOG

Ynovpyotr [IEXQAE- I'twpytag
e Kartaprion Kedwa Opbng I'ewpywkng Ipaxtikng

e Emdomon avodwpbpwong tov korhepyewwv  kor  €£OpOOAOYIOHOV TV KTNVOTPOPIKWV
EKUETOAAEVOEWV OTIG (WVES TPOCTAOLOG

Yrnoupyot MIEXQAE, -T'ewpylac- Avantuéng
¢  Katafoin amol{npuiwong 611G VOIGTANEVES EKUETOALEVOEL OTIG {OVEG TPOGTACIG

Ynovpyou YIIEXQAE-YIIE®O- Owovopkwov
¢ KabBopiopog tov vyovg Tov €110V TIUNHATOS d1afeong Tov avenesepyastov voatog otov CPYII

7.4 YNEXQAE: lN'evixkn A/on NepifaiAovrog

H Tevikn Awevfuven [lepiBairoviog omwe nén veiotatar kat Aettovpyel 6to YIIEXQAE, swtnpetat,
EVIGYVETAL OUOG KAOWG EVIOGGETAL OpYavVIKA G avTtnyV N dievboven Ydpevang lpwrevovoag (AYTI).
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7.5

[Ipotasn yia vopiko thaisio rorotnrag
TOTLUOV VEATOG TG TPWTEVOVEAS

YNEXQAE: A/on udpeuong MNpwreuougag

Zv anokAEl6TIKY appodiomta appodotnra g AYIT aviikovy 181w¢ YvoOR030TIKEG approdioTneg
aila KAl emBorn KUPWGEWY KUL AW HETPWV TPOCTAGLAG. LUYKEKpIHEva, 1 AYIL:

1.

(98

Ynootnpilel TIg KEVIPIKEG UMNPECIEG TWV LNMOVPYEIDV, TIG NMEPIPEPEIES, KUl TIG VOUUPYLUKES
VANPECIES, GTNV TPOMONOT Kl VAOTOOT| UEAETWY, EPYWV, dPUCEMV Kal SpacTnploTNTOV OTIG
AEKAVEG ATOPPONG TAOV VOATIKMOV TOPWV LIPEVLOTIG TNG TPWTEVOVOAC,.

EmBaliel TNV EQUpuOYN TOV KAVOVIOU®V EEQGQAALONG TNG TOLOTNTAS TOV TOGILOL VOATOC.
Enontevel Tig vanpeoieg tov GAITY YIT xar @YIIT

Ewonyeitat otov Ynovpyo YIIEXQAE ywx 10 £tnoto tiunpua mov kataPfodretar ya tmv mapoyn
aveneepyacTov vdaTog

Aappavel HETPA TPOANYNG, KATAOTOANG KUl QTOKATAOTAOTS TG vrtofaduiong tng 1olotnrag tov
TOGLHLOV VIATOG TNG TPWTELOVOUG

EmPoddet S10IKNTIKEG KVPWTELS CUROMVA HE TOV TAPOVIA VOHO

Zuvtaooel ekBeon npog tov Ynovpyo YIIEXQAE yw v avavewan g adewag AELTOLPYLAG TOV
DYIIL

H Zuvoppodiomnra pe AOLTEG SL0IKITIKEG VAT PEGLEG

1.

7.6

Eykpvet Tig HEAETEG TEPIPUAAOVTIKOV ETMTWOEMV YU TC EPYA, TG dPACELS KaL TIG SPACTIPLOTHTES
OTIG AEKOVEG QOPPOTIS TV LATIKOV TOPWV VIPEVOTIS TNG TPWTELOVSAS, MG TPOG T KEPOAXL
TPOOTAGLAG TV VOATIKOV TOPMV VOPEVGTS TNG TPWTEVOVSAS KAL TNG TALAYWYNG OGOV LEATOS.
Ewonyettal ot 0prodleg VOUOPYIOKES KAl TEPLPEPEWIKEG VANPECIEG Y1 TNV XOPNYNON USEWWV
QOKNGNG dpACTNPIOTNTOV OTIG TEPIOYES TV AEKAVEOV QTOPPONG TMV LSATIKOV TOPWOV LIPELOTG
MG TPOTEVOVOUG, YW TIG TEPWITWOEL, OMOV HEV AMAITELTAL 1) VTOPOAN UEAETNG MEPBAALOVTIKWOV
smntocewv. H adga yopnyeitat povov katonty Betikng eronynong mg AYIL

Ewnyettal 671G KEVIPIKEG LMNPECLEG TMOV VROLPYEIOV KOl TIG TMEPIPEPEEG KAl VOUAPYLOKES
UNNPECIES Y TNV EKAOVTOT], OELOAOYNOT KAl EYKPIOT TV UEAET®WV MOV OYETLOVTIAL PE TNV
VOPEVOT TNG TPWTEVOVOAG KAL AVAPEPOVTAL OE:

o Jlayelplon vOATIKOV TOPWV

®  TPOEYKPION XWPOBETNONG EPYLOV

e eKkTIUNoMN TEPPUALOVTIKOV EM-TTOOEWY, KOl
o mepPUrrOVTIKT TPOGTAGLA.

Tunpa Swaxeipiong Ydankwv NMopwv

Ta Tunpata Awyepiong Yoéatikov [opov (N.2503/1997) ta onowa mheov eviacoovial otn Atgvbuvon
Eyedwopov xat Avantvéng g [eppeperag (apbpo 6) ewvar peta&y aliov appodia:

Y TNV enegEPynoIa TOV OTOWEWWV KAl TN ouvia&n vdatikov 16oluylov Tov SlIaUEPIOUATOS ava
Aexavng amoppong

Y10t TO CUVTOVIGHO KOl ETOTTELN TWV SpACTNPLOTNTWV EPELVAS, a&lonoINoTg, ¥PNONG KAl TPOGTAGLOG
TWV VIATIKOV TOPOV TOL SLIUEPIOUATOS KAl TOV EAEYXO TNG QOKMONG TV OIKAWUATOV KAl TnV
EKTANPOGCT] TV VTOYPEWCENV TOV APOPOVV TIG VOATIKEG OXECELS OTNV TEPLOYT EVBUVNG TOVG (apBpo
3 map. 5 B kat 61, aTOV ONO10 MapanepneL o v. 2503/1997)

To nopov oyedio vopov b Bryel TiIg WG aved GPPOBIOTNTEG TOV TUNUATOV KAL CUYKEKPLEVA QUTMV TOU
evtaccoviar otnv Ileppepea Avt. EXiadog, Attikng xar Ztepeag EAhadog aria mpotewvel ota
avtiototya Bepata cvppetoyn tov GAITYYIIL.
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Mpotacy yia vopuiko TAaiolo ToloTnTAS
OGOV VAATOG TG TPWTEVOVOAS

8 ENINTOXH EQAPMOIrHX NOMIKOY NMAAIZIOY

8.1 NMepiBaAAoOvVTIKES ETMIMITWOEIS

H vrapEn cagoug Kal EVEAIKTOV HECIIKOV TAALGIOV TPOCTACIAG TOU TOCULOU VATOG EVAl KATA TPWTO
AOYO GTAPUITNTN Y10t TNV AEPIPUAROVIIKT] KUL OIKOADYIKY] LOOPPOTIL TV TEPLOXMV TWV VIATIKOV TOPOV
apov 1 TPOCTACIA TOV TOGIHOV TOU TOCLOV VOATOG SIEPYETAL EK TWV MPAYUATWV UECW TNG TPOCTAGIOG
<MV EMLPAVEIKOV KOl VTOYEIWV VATV KOl TG 0pBOLOYIKNG XPTIOTS QUTMV.

8.2 Mn mroooTIKOMTOINUEVA O@EAN

Yrapyer TAN80G 1| TOCOTIKOOUHEVIV MOEAEIMV OO TNV EQEAPUOYT TOV TAPOVIOG TANICIOL ONWE Kl
Kat’ apynv 1 1oloTNnTa TOoL TOCIUOV VEATOG, 1) ENAPKEIR TOV TOGLHOV VSATOG, N HEIWGT TNG KATAVOAWDCTG
EPQIOAMUEVOD VEPOL KAl CUCKEL®V KABUPIGHOV, N TPOCTACIY TNG SNUOCLag VYEWS, N avantuln Tov
TOUPIGHOV KOl TNG TO10TNTOG (NG TWV KATOK®V.

Mnovafovvtag, Paraykapakng & Tvvepyareg
Edviko Metoofio [Moivteyvero (24/11/2000) Zelda 21 ano 23



lMpotaon Yia vopiko Traisio molotTag
TOGLUOV VOATOG TG TPWTEVOVOAS

9 ENIAOIOX

9.1 EmAoyog

Me Baon, TNV WUEAETN AVOAUCTG MOV EKTEBNKE OF MEPUANYI, TIG UPYEG TOV ECWTEPIKOV AIKOLOV, TIG
Kowotikeg Odnyieg, tnv vopobeswa tav Kpatwv mov avedvdnkav, 1a kpitnpa kot TNV Tpoodo otnv
eEEMEN TOV S1KALOV, TNV TEXVOYVAGLO KUL TEXVOAOYLE GTOV TOUEX TNG SXEWPITTG TWV VIATIKGOV TPV
KO TOPOYTS TOGIULOV VEATOS, KATapTIoTNKE XYed1o Nopobetnuarog.

Me 11¢ npotewvopeveg pubuicels, ta oxedio Atopacewv epappoyns (KYA, YA, A, ada) kat 10 TAaicio
E£QUPUOYNG OV GVORTLYONKE, El0AYETAL Eva GuYYpovo Deouiko miaioo (NopoBetnua) mocipuov vdatog
g Ipwrevovoag, embektiko o€ eEehln kot evapuoviopevo pe Tig Kowotikeg Odnyieg kar v npoodo
g Enomung yio tnv napoyn vyiEvov vdartog yia avlponivn xpnon.

9.2 EuxaplioTieg

H exmoviion Tng HEAETNG KO 1) MPOTOCEL, MOV GVOMTUYBIKUV GRO TOU GUYYPUPEW NG TOPOVONG
Snuoocievonc, dev Ba NTAV EQPIKTEC YWPLG:

1. v okovouikn vrootnpién g Aowknong g EYAATL

2. 1 otev ovvepyaosio tov K. dikutnov Tlovuepka (EYAATT), kat

3. v unoompién TOV TAPAKATO EMIGTHHOVOV (UE CAQAPNTIKT GELPQ):

Kaf. Avdpéag Avdpeadaxng (EMIT), Prof. M. Benedini Univ. of Roma), Prof. Peter Hopkinson (Univ. of
Bradford), Ap. Ayyshkq Kadhio (BpvEeideg), Dr. Nick Kariotoglou (Aargus, Australia), Prof.
Constantine Papadakis (Drexel University, HITA), Taoog ITovpvapag (EMIT), Prof. Dr. Joerg Schaller
(T.U.Munich), Ka8. I'kepia Zwovty ([Tav. Adnveov), ke Kab. Tdpyog Toakipng (EMIT).

O1 GUVTOKTEG NG ONULOCIEVATS EVYAPIOTOVV BEPUA OOV TOVG AVATEPX.

9.3 EuBuvn xeipevou

To Zyedio tov NopoBemnuparog Ppioketar oe efedifn. Tnv evbuvn TOL KEWEVOL NG TAPOLOAG
dnuoatevong gxovv ot k.k. Mapkog Mnovalovvtag, moditikog-mepifaldoviodoyos unyavikog (EMIT) kat
Baouing ®adaykapaxng, 4iknyopos.

O1 OROYELG TOV AVOTEP® DEV EIVOL OPIGTIKES, AL OVTE SECUEVTIKES Yint owvdnmote Popea, dedopevou
o1t T0 NopoBetnua evpoketan vmo dapopewon. To YEYOVOG QUTO Kol LOVO QMAACGCEL EMIONG TNV
EYAAIT xar 1o YIIEXQAE ano xabe gvbuvn yia TiG GnOYELS TOV TAPOVSIALOVTaL OTIG TPOTYOULEVES
oeldes.
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IIpotacy yia VOUIKO TAQLEL0 TOOTTITAS
TOGLUOV VOATOG TTS TPWTEVOVOAS

10 NAPAPTHMA-TNepiexopeva Nopixou MAaioiovu

MEPOZX I--EIZAT'QI'H

Kepdrao 1--T'evika
Zxomdg
2 TIlebdio epappoynis
Opiopoi

—_

(V8]

Kepdhawo 2--Awxyeipion 0épevorg

™G npwtevovaas-OOPEIZ

Ynovpydg [TIEXQAE

Zuvappodiot vrovpyot

Appddieg vnpeaieg

E6vikd mpdy.ywa To nepfidiiov

Kegparaio 3--[Towvmta vdatikwv

TopwV

8 Kartnyopieg vodrov

9 TMapaperpotl nowotnrag

10 [MTapapeTpikeg TIpEG

11 [Tapexkhcerg

12 Mootk a&lor. voaTKdV TOpLV

13 Mé6obdor avéivong

14 IMpoypappa €Leyyov punaveng

15 [TpéAnym-arokatdcTacn pum.

16 Zofapotnta TEPIGTATIKAOV PUT.
Kepdraio 4--[Tootnta nécov

vodatog

17 'eviké yopaxmpiotika

18 Puokd xapaKTnPIGTIKG

19 Xnuikd yapakmmpiotika

20 MixpooAoyiKé YapaKTnploTIKG

21 Aowma {apaKTINPICTIKA

22 IMapekkiioelg

23 TIpoanym-orokAnp. EAEYYOG

MEPOZ II-ZYZTHMA YAPEYZHZ
MPQTEYOYXAZ

~N NN s

Kepdhaio 5--Ydarikot mopot
vdpevOTG

24 Zvompa kat véaTikol Topot
25 Ybatiké wwoliyro
26 Zoveg mpocTuoLOg
27 Xpnon yng-apect Lovn npooT.
28 Xption yng-yerrviaovoa {wvn
29 Xpnon yns-amopakpucp. {ovn
30 K®dikag YEOPYIKNG TPAKTIKNG
31 Iepropiopot avrinong, Xopriynon
adeidv
32 Arayopeueon punaveng, Eleyyog
33 AvtiotaBpoTiKa 0QEAT

Kepdao 6--EEwtepikd vopaywyeio

34 To ovotnua

35 Ynoypewoeig PAITYYII
36 Métpa npootaciog

37 Anayopevoeig

Mmnovalovvtag, Suraykapaxng & Zuvepyateg
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Kegpdimo 7--Eykotactdoeig
enekepy.vdarog
38 To cuvotna
39 Yroypewoeig tov OYII
40 M£06odor enekepyaaiog
Kepdraio 8--Ecmtepiko vopaywysio
41 To cvompa
42 Ynoypewoeig PYII

MEPOT III--®OPEIX & EINIONTEIA

Kegpdhaio 9--Alayeipion nociov
véartog
43 Appddiot popeic Kal VTOYPEWOELS
44 Yyiewvn npocanikod
45 Exnaidevon npocwnikod
46 Epeuva kai TeQvoAoyikn eEEMEN
47 [MoArik1| TILdV
48 Etfc.exBéoerg, [apoyn minpog.
49 EXeyyog OpEWV--TPOCT. SNUOGIOG
vyeiag
Kepdhaio 10--Ereyyog nodtnrag
06atog
50 Avtikeipevo
51 MeBobdoroyia
52 Aetyparornyia kot tapakoriovnon
53 Aiktvo Bécewv derypatolnviog
54 Epyoaot. eléyy. mowdTrag v8atog
55 Aiktuo oTaf|L. QUTON. avEALGTG
56 I[Tapddiniog Ereyxog
Kepdhaw 11--Evbuvn, xupwoelg
57 Aotk gvBivn
58 [Mowikn gvduvny
59 Aéyor Gpoewg Tov adikov TG npaLewms
60 EAa@puvTiKEG TEPIOTAGELS
61 AOIKNTIKEG KUPWOELS
62 EmBoin cuppdpemweong Kat Kuphoemv
63 Evdikn npootacia
64 Extéleon andpaong
Kepdhaio 12--Terkég Saraeig
65 NopoBetikny eEouvaroddtnon
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