MNeptBaAAoviikn amoTiNoN Kol OLKOVOULKN
aéloAOynon EYKOTOOTACEWYV ETEEEPYOOLOLC
AUVMOTWV (OLVOKTNON EVEPYELOC KOL VEPOU)

BaolAeloc Atapovtig
Ap. Mnxavikoc Meptpariovtoc



uvoyn

Enteéepyaoia vypwv amoBANTwyv onuepa
Eneepyaoia vypwv amoBANTwyv oto peAAoV
— Avaktnon vepou

— AvVAKTNON EVEPYELAC

— Avaktnon Bpentikwy (alwto kat dwodopo)

AvoepoBLa emeéepyaoiol OLKLAKWY AUATWV

Xpnon HeEpBpavwy ylo TNV avaktnon vepou

YUUTEPACLOTAL
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TL elvall T OLKLOKOL AU potal

 AMO TL AtoTeAoUvVTOL?
— Nepo




T1 €ival Ta oIKIOKA AuuaTa

To VEPO TEPLEXEL:
Meyala oteped

— ZUAOKLO, XOPTLA, TTAOLOTLKA,
KouKoUToLla, TPLYEC, KATT

Alwpoupeva ocwpotidLa

Etval OoAo



T1 €ival Ta oIKIOKA AuuaTa

* Mé£oa oto vepO Bpiokovtatl StaAvpeva:
— Opyavika cuotatika ({axapa, TPWTELVEC, KATT)
— AlwTo (appwvia)
— Qwodopoc¢

— Mkpo-puttaviec (maboyova, Bapea pETAAAQ,
avOpwroyevn XNULKA)




Aveteleyktn OLaBson Avpatwy

e ALaxeipion Avpdtwv ota apyaia ypovia

— Ainavon edadwv

— AlaBeon otnv AuAn Tou oTLtIoy

o LA

Apxaia aTTOXETEUTIKA OiKTUO [



Aveteleyktn OLaBson Avpatwy

e Emdnpiec Kol UYELOVOULKA TtpoBARpoTa

— PUmavon nmooipuou vepou
NOTIOI.

— Emiénpieg xoAepag PREVENTIVES
* Novdivo, MNoapiot (1831) C““LE“A’
» Néa Yopkn (1834) SE TEMFECITE 8 RS

JAvoid Raw Vegetables and Unripe Fruil !

Abstain from COLD WATER, when heat«
ed, and abeve all from drdent Spirits,
ald if habit have rendered them indispens«
able, take much less than usual.

SLEEP AND CLOTHE WARM !
410 NOT SLEEP OR SIT IN A DRATGAT OF ATR

Aveid getting Wet !
Attend immediately to all disorders of the
Bowels.
TAKE NO MEDICINE WITHOUT ADVICE.

Medicine and Medical Advice can be had by the poor, at all hours of the
day and night, by applying at the Sta mHomlnnthWrd-

CALEB 8. WOODHULL, Mayer-
JAMES KELLY, Chairman of Senalory Commitice,



Aveteleyktn OLaBson Avpatwy

* Emudnpiec XoOAEPOC OE OLVAMTTUGCOUEVEC
XWPES
— lpak (lovAtoc-AekepBpnc 2007)
— Oplioa, Ivéla (Auyovotoc 2007)
— Bietvap (Maptiog 2008)
— Kovyko (Nogpupproc 2008)
— Ziumapunove (Avyouotog 2008)
— Notwoc Adpkn (lavouaprog 2009)
— Nwynpia (Avyouotoc 2010)




2YMIEPA2ZMATIKA

MPEMEI NA 2YAAETOYME KAI NA
KAGAPIZOYME TA OIKIAKA AYMATA




Enteéepyaoia OlKLAKWY AUMOATWV

* BLOAOYLKOC KOO PLOMOC

— Ofelbwon opyavikwv cuotatikwyv 1tpog CO, Kal epLooELa

AupatoAdorn

— O&eidwon appwviog npoc aEpLlo alwto

— Evowpatwon touv dwodopou otn Plopala




Ernteéepyaoio olklakwyv AUpaTwV

* JUVOALKO eTtevbUTIKO KOOoTOoC (CAPEX)

loodUvapol katoikol (0.25 m3/IK d) 200 IK
Méaon TTapoxn 50 m3/d
CAPEX
Blo-avTidpaoTtApag (20 m3) 19.000,00
Ae€apev) auhdoynig (30 m3) 5.000,00
MaxuvTAg (8 m3) 2.500,00
2U0TNUa agpiouou 2.000,00
YYpoBIOTOTTIOC (MET-ETTECEPYQTI) 7.000,00
2UVOAO KUpPIWV HOVAdWYV 37.500,00
Oikiokog 2.000,00
Mpb6oBeTO KOOTOC 7.500,00
2uvoAik6 CAPEX (€) 45.000,00
EtAolo kboTog (15 xpodvia, 6% £1TIT.) 4.500,00
KooTtog avd IK kal €1og 22 €/ IK €106
KéoTog avd m3 vepou 0.26 €/ m3




Enteéepyaoia OlKLAKWY AUMOATWV

e Emevbutko (CAPEX) kat Aettoupyiko (OPEX) kootog

Meprypaon EToio k60106 | K6oTOG ava m3 | KéoTog avd IK
KOO TOUG (€/ £10Q) Kal £€TOG
CAPEX 4.500,00 0,26 22
OPEX (aepiopdg) | 2.000,00 0,11 10
OPEX (emmiBAewn) | 2.000,00 0,11 10

2UVOAIK6 k6oTOG | 8.500,00 0,48 €/ m3 42 €/ IK €10¢

e Juumepacpatikd: O kKaBaplopog AUpATwY o€ cUOTNUA
aepoPlac Blodoyikng eneepyaoioc kootilet ~ 0.50 €/m3




Il. AUpata we Topoc

AOCTIKA AUpOTa — XPNOLLOTIOLNUEVO VEPO

« To vepod €xel xpnoipgonoinBei aAAa dev BwpeiTal anoBAnTo.

- [lp€nel va enavaoxedIAOOUKE TA OCUCTNMATA ene€epyaoiag Kal

OlaXEipIoNC aoTIKWV AUMATWV.
— ZT0 NapeAOov: MNwc Ba EepopTwBoOUPE Ta AUpaTa a&lonpenwcg

— ZT0 HEAAoOV: Eival ndpoc, nwc 6a Ta a&ionoinooupe BEATIOTA




Il. Abpata we Topocg

AuvaTtoTnTa avakTnong
-Opyaviko Ainacua
-AlwTO

-OwoPopoc
-Bioagpio/ pebavio
-Nepo




Il. AUpata we Topocg

Enikivdiuvad cuoTaTiKa
-Bapea peTaiAa
-To&ika ouoTaTika
-Maboyova




. A\Upota we mopoc

Price of materials used in fertiliser production ($/Mt)

TineEc pwaodopovu

Diammonium phosphate:800 €/tn
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Il. Abpata we mopoc

TiEC alwtou
Ammonia: 1000 €/tn

Figure 1. Nitrogen Fertilizer Prices from Jan 4, 2020 to June 1, 2023 USDA
AMS Livestock, Poultry and Grain Market News IL Dept. of Ag Market News =]
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Il. Abpata we mopoc

TyuEc pebaviou
NG (methane): 0.50 €/m’

atural Gas EU Dutch TTF (EUR/MWH) 49 94 -
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Il. Abpata we Topog

Avaktnon Ava m3 Avparwv | TIHEG ayopaG | ZuvoAo avda m3
Aupatwv
Nepo 1 m3 0.50 €/m3 0.50 €
AlwTO 0.05 Kg 1.0 €/Kg 0.05€
MeBavio 0.14 m3 0.50 €/m3,, 0.07 €
Opyaviko Ainacpa 0.10 Kg 0.10 €/Kg 0.01 €
dwoPopoc 0.01 Kg 0.80 €/Kg 0.01 €

Verstraete et al. (2009) Bioresource Technology 100, 5537-5545

LVOUTEPOUOCUUTIKA: UTOPEL Vo EE01KOVOUNOEL
0.64 €/m>, kupimc LOym TOov VEPOD




I1l. EyKOTOLOTAOELC ETIEEEPYAOLOLC
Avpoatwv (EEA)




>upBatikec EEA

* M£0O0bo¢ evepyoU LAUOC
— ZXNUOTLOMOC OLEPOCOA
— KatavaAwon evépyetag (60 000 1K, 18 000 €/unva)
— Napaywyn neploostag thuoc (150-200 m3/month)
— Ikavotnta kabilnonc tuoc (og xapnAo F/M)

— METtpla molotnta eKponc (yLa emavaxpnotlponoinon)



http://web.deu.edu.tr/atiksu/toprak/sludge22.jpg

Amatteitol emavaoyeoblaopoc Twv EEA

2TOXO2

* Melwon TNC KATOVAAWONC EVEPYELOLC

e Avaktnon Bloagpiou

* Meylotn enavaypnotponoinon (vepo kot Bpemtika)

, Mnxavikn AgpofBLa peT-




AvaepofLa emeéepyaoia OLKLAKWY AUATWV

[- [MAeovekTnpata ]
50-60% peiwon tou COD kat BOD
Katavaiwon svepyetac < 5 kWh/ 1000 m3

XapnAn mapaywyn nepLlooeLac LAUOC
Katakpnuvion Bapewv petaAAwv

ATIOLOKPUVON PUTIOVTWYV TPOTEPALOTNTOG
Cowling et al. (1992) Environ Technol, 13, 281
Froehner et al. (2011) Water Air Soil Pollut, 216, 463
Aiyuk et al. (2006) Biores Technol, 97, 2225
De Graaff et al. (2011) Water Res, 45, 375



AvaepofLa emeéepyacia OLKLAKWY AU ATWV

* Avtibpaotnpec UASB otnv Ivbia
* 44 edpopUOVEC LEYAANG KALLLOKOLC
e 2.6 ekat. m3/d

Central Pollution Control Board, Government of India (2013)







[eploxec HEAETNC

LUDHIANA




l. MapapeTpol oxedlaopov

* NMapapetpol oxedloopol cvotnuatwyv UASB
NMANPOUC KALLLAKOLC

Capacity | UASB Volume | UASB Surface | UASB Height OLR SLR HRT
WWTP m3/d m3 m? m Kg/(m3d) | m3/(m2d) h
Saharanpur | 38 000 15 000 2700 6.10 1.26 14.1 9.5
Agra 78 000 30 200 5760 5.25 1.29 13.5 9.3
Karnal 40 000 14 100 3100 4.80 1.41 12.9 8.5
Vadodara 43 000 14 680 3200 4.80 1.46 13.4 8.2
Surat 100 000 39 200 8000 7.45 1.28 12.5 9.4
Noida 27 000 11 200 2000 6.10 1.21 13.5 9.9
Noida 34 000 13 600 2300 6.25 1.25 14.8 9.6
Ludhiana 111 000 45 300 8650 5.10 1.22 12.8 9.8

2.5 mPE Average 5.7 (¥0.9) | 1.30(0.09) 13.4(%0.7) 9.3 (+0.6)



Il. Amodoon dlepyaoctlwv

ATIOLOKPUVON OPYOAVIKWY KOl ALWPOUEVWY OTEPEWV
COD = 490 (+190) mg/L

BOD = 220 (+70) mg/L

TSS = 265 (+85) mg/L

Capacity | COD removal | BOD removal | TSS removal
WWTP m3/d % % % (n)
Saharanpur | 38 000 57 60 60 10
Agra 78 000 43 48 40 1
Karnal 40 000 57 60 60 3
Vadodara 43 000 75 62 70 1
Surat 100 000 42 47 40 1
Noida 27 000 40 53 60 2
Noida 34 000 51 79 53 2
Ludhiana 111 000 46 57 64 4

Average 50 (£12) 58 (£10) 55 (+11) 24




I1l. Mapaywyn Broaepiou

* Mapaywyn Blrooepilov KaL ovAKTNON EVEPYELOLC

Capacity | Volume OLR Biogas Biogas Yield*

WWTP m3/d m3 Kg/(m3d) m3/h m3/(m3d) m3/kg
Saharanpur 38 000 15 000 1.26 90-130 | 0.12-0.17 | 0.10-0.14
Karnal 40 000 14 100 1.41 130-200 | 0.18-0.28 | 0.13-0.20
Vadodara 43 000 14 680 1.46 150-230 | 0.20-0.31 | 0.14-0.21
Ludhiana 111000 | 45300 1.22 280-380 | 0.12-0.17 | 0.10-0.14
Average | 0.16-0.23 | 0.12-0.17

e [payuatikn avaktnon =0.24-0.34 m3/kg CODr
* Oewpntkn avaktnon = 0.50-0.55 m3/ kg CODr

YupEpaoUaTKA : 35-50% tou Bloaepiou xavete
(6laAUeTal) otnv vudativn Acn TOU XWVEUTN




V. Met-emeéepyaoia

* Agpofia cuotnuata xapnAou puBuou
— Trickling filter
— Rotating biological contactor (RBC)




V. Met-eneéepyaoia

L uypoToToOoL

* Texvnto

).




V. Met-eneéepyaoia

‘ Energy input ‘0.50 kWh/m?

Aeration
‘ Excess sludge ‘ 0.28kgx’ssfm3‘ *
Municipal GRIT ACTIVATED .
wastewater SCREEN B CHAMBER L SLUDGE —— DlSpOSEﬂ or reuse
(A) Excess sludge
| Energy input |O.10 kWh/m? .
Biogas
| Excess shudge | 0.18kgvss/m’ +
Municipal GRIT TRICKLING '
wastewater SCREEN ’ CHAMBER P UASB - FILTER —l— Dlsposal or reuse
(B) Excess shudge Excess shudge
‘ Energy input ‘0.05 kth’mg‘ ,
Biogas
‘ Excess sludge ‘ 0.06 kgx’ssfmg‘ +
Mounicipal GRIT CONSTRUCTED
— e i SB L —— Di
wastewater HEREEN CHAMBER o= ™ werLaxD Disposalasircuse
(©) Excess sludge

uunepaopatikad: UASB pe pndevikn Katavalwon EVEPYELAG

KoL XoLUNAN mapoywyn meplooeLtag LAU0oG




V. EAeyxoc duooopioc

* IXNUATIONOC KaL arteAevBepwon udpoBeiou

O ppm

. L 272ippm ; 1 4p5m ; et
¥ O St s P eh A2 ;s .‘&..! .
X1 0 ppm . X >




V. EAeyxoc duoooplog

* IXNUATIONOC Kal arteAevBepwon udpoBelou

SEESEEEEEE




V. EAeyxoc duoooplog

RAW

Mukpo-aepofLla oéeidwon BeloUywv

k— PRELIMINARY TREATMENT —+— ANAEROBIC TREAMNET | AEROBIC UNIT |
| |
L GAS HOLDER
FLOW MEASUREMENT I ( CUM)
SCREENING  GRIT
|
CHAMBER  CHAMBER BY PROPORTIONAL WEIR o
V A FEEDER GAS EFFLUENT | |
‘ BOX DOME GUTTERS | |
; j ’ / ,/ / Lo
7777777 — ‘
g b 1 h AN
GRr'ns,da DFG°ROOM
Y 2 X 50 KVA
( FINAL DISCHARGE
fffffff » SLUDGE / TO SUTLAJ RIVER
A 0
» OUTLETS OXIDATION
PRE-AERATION POND
MAIN PUMPING TANK . 3
STATION (MPS?) UASB REACTOR WITH TOP FEED Vol:25000 m

P (9 Nos.- m3)

DOMESTIC | MPS2Sump

WATER

SLUDGE DRYING BEDS
a- MPS Main Pumping Station 20 X 256 m2

b- DFG Duel Fuel Generator

c- UASB Upflow Anaerobic Sludge Blanket
d- GLSS Gas Liquid Separator System

FLOW-SHEET OF 111 MLD UASB PLANT, BHATTIAN. LUDHIANA



V. EAeyxoc duoooplog

e O¢eilbwon vbpobeilou Pe AEPLOUO TOU VEPOU

Total Sulfides Concentration (mg/L)

Khan et al. (2012) Bioproc Biosyst Eng

£33 Aeration Influent
[1] Aeration Effluent




2 UMUTTEP OO LOTLKAL

Ta covotnuata UASB nietuyaivouv 50-60%
artopakpuvon BOD kat COD.

Mndevikn KatavaAwaon EVEPYELAC

YnAotepn amodoon CUYKPLTLKA LE KAQOLKN
npwtoPfabuia enetepyaota (TSS, COD, petaila)
MrmopoUv va cuv-emeéepyactouVv vypa amoBAnta
v nAovL opyavikoU ¢opTtiou




2 UMUTTEP OO LOTLKAL

e AVAKTNON EVEPYELOC OTTO AOTLKA AUpOTOL
« 'Eppeoca —xwveuon AupgatoAdaonng

Carbon in CO)
~50%

Carbon in biogas
~25%

ety
...........

Org. carbon in [
raw effluent

100%0 Tt B
. Carbon Anaerobic . Carbon in
Activated in sludge . . ) final sludge
sludge ~50% digestion ~25%

Emtoyydveton peptkn avaxktnon evepyeog (25%)




2 UMUTTEP OO LOTLKAL

e AVAKTNON EVEPYELOC OTTO AOTLKA AUpOTOL
 Aueoa - ue UASB

Carbon in biogas
~60%0
Org. carbon in [ :
raw effluent 5
100%0 2

Carbon

st I effluent
LY L350

—
Carbon
in sludge
~5 09

Eivon ovvatn avaktnon evépyelog £og 60% pe 1o
VTOAOLTO LeBAVIO VoL YAVETUL GTNV EKPOT)




Texvoloylec avakTtnong VEPoU ATIO QLOTLKAL
Abpoto




AvaKTNON vEPOU

Quoko nepLP

. ]

Eneepyao

4

Metadopa

4

Metadopd Metadopa
Il L]

Eneéepyaoio mmmmm) Mpoxwpnpévn enefepyooio

: ]

Quoko nieplBaiiov



Ertavaypnotgonoinon Aupatwy

=NPEC TEPLOXEC
EAaxlota anoBepota yAukoU vepou
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[MpoBAN pata Aewpubplac

CURRENT AFFAIRS, GREEK NEWS, LATEST NEWS 29 JULY 2

Urg

ent Call for Water Management

KPHTH in Crete Amid Severe Shortage

by KOWALENKO CHARLIE

A group of experts from the University of Crete’s (UOC) Museum of Natural History has issued
a stark warning about the urgent need for a comprehensive water resources management plan
for Crete to avoid severe drought.

The UOC team described the current conditions on the southern island as "extreme.” following disappointing hydrological data that

revealed very low rainfall and snowfall, coupled with two years of exceptionally high temperatures.



MNpoBAnuato Astpudplog

* KEPKYPA

y CorfuPress.com —

ZEKIVOUV O1aKOoTECS VOPOdOTONC TG
VUKTEPLVECG WPEC OE TIOAN KAl ipoacTia

baggelis alamanos 1o «Avoifav of oUPaVoi» CTNV
KEprupa, onuavtika Gyn Bpoxng oto wnoi: "Mnv
avnouxsiTe o kahoxaipd Trou Bev Ba £xoupE vEpo O
utrs(Buvn Ba piAdve yia xhipamxn) ahAayn, ke Aayubpia”

ZTrupog Irepavidng oTo AuMevitng: Eva leparsio pag
E HRuwfr oomh 1o TYPIZA fvideals “Av o roammvimaTie e

OALyOwpEC SLaKOTIEG LEPOSATNONG KATA TLG VUXTEPLVEG WPEC AVAKOLVWOE ) AEYAK.

AvaAuTika:

Tag EVNHUEPWVOUHE OTL AGYw Twv TIPoBANUATWY TIOU £X0UV TIAPOUGCLACTEL OTLG YEWTPIOELS TNG
Xpuonidag kat twv MouBLwy amno tnv mrworn otabung tov undyslov vdpowdpou opifovta sEattiag
TG MApaTeTapsvng avopuBplag Kat pHEXPL TNV oAOKANpWOTn TWV EpYactuv avopugng VEwv
YEWTPrOEWVY OTLG QVWTEPW TIEPLOXEC, 1 AIAA.E.Y.A.K. U yvwpova TRV Katda To Suvato LKavoToinon
TWV USPEUTLKWV QVAYKWV TWV TIOALTWY, TIpOKELTAL va TipoBel og oAlyowpsg SLakomeg udpodatnang
KOTA TLG VUXTEPLVEG WPEC OTNV TIOAN KAl OTA TPoAotia Tng KEpkupac,.



MNpofAnuata Aswpudploc

= CypgggMail Cyprus Opinion World Business & Finance Sport Life & Style CM Videos | Q SEARCH

- N Cyprus faces looming water crisis (updated)

* KYNPO2

. J

Everetou reservoir on Sunday

The ongoing drought and looming water crisis facing Cyprus this summer will be raised by Agriculture Minister Maria
Panayiotou during a meeting with her counterparts in Brussels.



MNpoBAnuato Astpudplog

« KYMNPOZ (2008)

Drought-hit Cyprus starts emergency water
rations

i 20oraon | B Mivere o npdToi ané Toug GIAoUC 0ag fou NpoTEivouv auTd.

3 Tweet <0

Link this

n Share this

@ Digg

>4 Email

&9 Print

Related Topics

Environment »

NICOSIA | Mon Mar 24, 2008 3:43pm GMT

(Reuters) - Cyprus on Monday ordered emergency water rationing and
imports from Greece to cope with a growing shortage exacerbated by
a fourth year of drought.

Drought-stricken Cyprus gets water from
Greece

By Tom Aspell, NBC News Correspondent

NICOSIA, Cyprus — A Greek tanker carrying about 1.76 million cubic feet of water
& arrived in the Cypriot port of Limassol on Monday to help the drought-stricken island

- replenish its dwindling water reserves.

The tanker is the first in a fleet of ships chartered by the Cypriot government at a cdst of $65 million

to provide water to towns now experiencing emergency rationing.

With the Mediterranean island's 17 main reservoirs now at critical levels — just seven percent full —

Cypriots have endured meager water rations since March.



MNpoBAnuato Astpudplog

* 1ZMANIA (2008)

Table 10. Cost-efficiency ratio of some of the implemented measures

guardian  TheObserver

Cost-efficiency ratio
(€/m)

News  Sport | Comment | Culture Business  Money | Life & style

R World news JSpam Demand constraint 1.18
Drought ignites Spain's 'water war' Water shipping 32.59
After months of low rainfall, parched Catalonia has had to appeal Water transport bv lorrv 23
to Madrid for help - and now ecologists fear the costs of a long- Well e & ) dwater s 1’* 018
term solution /€ I.‘€C0\f Cry and groundawalter .Sllp.p Y .
Desalinated water supply (desalination plant 0.48
dk
enlargement)

Graham Keeley in Barcelona
The Observer, Sunday 6 April 2008
Article history

Ortega and Markandya (2009) The costs of drought: the exceptional 2007-2008 case of Barcelona



AVETIAPKELQ VEPOU

"« IZNANIA (2008)

Katemeiyovoa eloaywyn vepou otn BapkeAwvn (22 mil €)

g

guardian TheObserver

News  Sport | Comment | Culture | Business | Money | Life & style

News ; World news / Spain

Drought ignites Spain's 'water war'

After months of low rainfall, parched Catalonia has had to appeal
to Madrid for help - and now ecologists fear the costs of a long-
term solution

Graham Keeley in Barcelona
The Observer, Sunday 6 April 2008
Article history

http://www.guardian.co.uk/world/2008/may/14/spain.water



http://www.guardian.co.uk/world/2008/may/14/spain.water

AVETIAPKELA VEPOU

.

KYKAAAES (2008)

MoAAd vnola BplokovTal ota OpLA TOUC KOL OL TOTILKEC apXEC avaykalovTal
va rtpofaivouv oe oAlyowpeg SLAKOTEC TG UdPOdOTNONC
Y&pooikovouia, ZemteuPpng 2008, teUxoc 59, oeA. 28

~

J

ota vhoiq twV KukAaowV

To mpoBANua £xet BabLEG pIGeg AOYW NG YEWYPAPIKNG KAl YEWPUOCIKNG TOUG BE0NG

T a teneuTaia xpovia eival Baoizetal ata udiotdueva Epya, e onoiwy CNUEIGVOVT
EUGAVEIC KaI TN XAPA PAC Ol ONUAVTIKA TNV UNOCTAPIEN OTN anmAsIeC.
ENIMTOOEIC TV KAIUATIKOV petadopa vepol and ta

anfay®v Nou napatnpolval o UBpohOPa oXAPATA. 'EpY(l

naykoouIo eningdo: NapUTETapéva

KOl M0 OUXVA KUaTa Kauowva, NpoBArjpata H Avan yia Ty ave
QUENMEVOC APIBOC MUPKAYIQY, NPOBANUATOC OTa \
OTadIaKES anNayEg og Qoto0, OUXVA NAPATNEOUVTAI Unopei va npokues
0IKOOUOTNUOTA Kai EANEiYEIS otn npoBANUATa oTov avedodiaoud OUVBUAOKO EPYQV |
SIABECINOTNTA TWV USATIKOV TV VNOIOV JECW TV UOPODOP®Y 1010itepa onuavTikni

nopaY, Eival UEPIKEC POVO and QUTOV OKAD@Y, eV EIGIKA TOUG £yKTAOTAON WOVAaL



AVETIAPKELQ VEPOU

/'« AQAEKANHSA (2008) )

—obevovtal eTnolwg teplocotepa amo 5.500.000 € yia tn petadopad vepou

ota vnola Kaotehoptlo, Xaikn, Zuun, Nioupo, Natpo.

\ YSpoolkovopuia, loUAloc-Alyouctog 2008, teuxoc 96-70, oeA. 18 /
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Greece forced to import water to drought stricken Aegean islands

Dozens of drought stricken Greek islands in the Aegean are being forced to import greater amounts of water every year.

Faced with a water shortage crisis on its hands, the Greek government is currently trying to tackle the problem by importing millions of cubic metres of water
Tinos, Sikinos, Thirasis, Donoussa, Patmos, Symi, Halki and Palionissos.

Charalampos Theopemptou, the Cypriot Commissioner for the Environment, insists the Mediterranean will be the worst affected by climate change because of
In the height of the tourist season, many of the Greek islands, howewver, are not receiving the imported water the government has promized.

Dozens of islands in the eastern Aegean have been promised desalination plants to solve the problem, but until now the government has failed to deliver.

The eastern Mediterranean island of Cyprus iz currently trying to tackle its water shortage problem with household rationing and importing 8-million-cubic-met
It i= also trying to build two desalination plants which have been on the drawing board for years.

The Kouris Dam, the main source for the pipeline serving the districts of the capital Nicosia and the southern regions of Limassol and Larnaca, is now less thar

http://www.emwis.org/



http://www.emwis.org/thematicdirs/news/2008/08/greece-forced-import-water-drought-stricken

To KOOTOC eMEesEPYOOLAC OLOTIKWV AUUATWY

« CAPEX + OPEX = 0.15-0.33 €/m?
Cote et al. (2004) Desalination 167, 1-11
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Ernteéepyaoio olklakwyv AUpaTwV

* JUVOALKO eTtevbUTIKO KOOoTOoC (CAPEX)

loodUvapol katoikol (0.15 m3/IK d) 2000 IK
MéyioTn TTapoxn 450 m3/d
CAPEX
MpwToBaBuIa eTTECEPYQTIQ 50.000,00
AcuTepofabuia etTegepyaaia 190.000,00
TpitoBaBuIa eTTeCEPYaTia 70.000,00
MnxavoAoyIKOG €€OTTAIOUOG 20.000,00
Alaxeipion AupaToAdoTING 25.000,00
2UVOAO KUpPIWV HOVAdWYV 355.000,00
Oikiokog 20.000,00
Mpb6oBeTO KOOTOC 75.000,00
2uvoAik6 CAPEX (€) 450.000,00
ETAoI0 K6OTOG (15 XpPoVIa, 6% £TTIT.) 45.000,00
KooTtog avd IK kal €1og 22 €/ IK €106
KéoTog avd m3 vepou 0.26 €/ m3




Enteéepyaoia OlKLAKWY AUMOATWV

e Emevbutko (CAPEX) kat Aettoupyiko (OPEX) kootog

Mepiypa@rn K6OOGTOUG

ETACI10 KOOTOG

KéoTog avd m3

Kéotog ava IK

(€/ €109) KOl £TOG
CAPEX 45.000,00 0,26 22
OPEX (nA. evépyeia) | 20.000,00 0,11 10
OPEX (Aeitoupyia) 20.000,00 0,11 10
2UVOAIKO kK6oTOG | 85.000,00 0,48 €/ m3 42 €/ IK €10¢

Juunepaouatikd: O KaBapLlopnoc AUUATWY 0€ cUCTNUO AEPOBLOC
BlroAoyiknc sne€epyaoiac kootilet ~ 0.50 €/m3




Ernteéepyaoiol OLKLOLKWV AU ATWV

* Texvnrtol vypofiotonot

 Quowa cvotnuata ta ormola cuUBAANOUV O€
vPnAO BaBpo kaBaplopov pe uNdEVLKN
KOTOVAAWON EVEPYELOC




Texvoloyiec avaktnonc vepou aro
QOTLKA AUpoTo

« MeTa ano cuoTnNUa evepyou IAUOC
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E@apuoyEC eTTavaypnoigoTToinong
VEPOU PEYAANC KAIMAKOC

SRS

Water 21 Factory, Orange County, California



E@apuoyEC eTTavaypnoigoTToinong
VEPOU PEYAANC KAIMAKOC

Sulaibiya Wastewater Recycle plant, Kuwait
425.000 m3/d product water


http://www.water-technology.net/projects/sulaibiya/
http://www.water-technology.net/projects/sulaibiya/

E@apuoyEC eTTavaypnoigoTToinong
VEPOU PEYAANC KAIMAKOC

megerexe
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“NewWater”, Singapore
Freshwater sources
Seawater desalination
Wastewater recycling



E@apuoyEC eTTavaypnoigoTToinong
VEPOU PEYAANC KAIMAKOC

Torreele reuse-plant, Belgium



E@apuoyeEC eTavayxpnoigotToinong
VEPOU PEYAANC KAIJaKAC

lanwvia
EEA > 2000
ErovapnoLomoLouV > 200 gk. m3/ €10¢

Kootoc avaktnuevou vepou 0.8 S/ m3

Kootoc mootpou vepou 1.1-4.0S/ m3
Directly supply : ; <

industrial use  Toilet flushing

Industrial water /
system 1. 29 . 4.1%

Landscapes

Irrigation  5.8%
, 21.6%

Snow melting Data: MLIT, Recreational use

River flow
augmentation — ¥
35% astewater treatmment facili Sand filtration

Discharge (Kanda River)




2ULBOTIKEC TEXVOAOYLEC AVAKTNONC VEPOU ATIO QLOTLKA AUpOTOL

KOoTtoC avaKTnUEVOU VEPOU

>UyKpIion KOO'TOUC vspou ano 68UTspoBae|J|a EKpON Kal
0aAacoa peow avTtioTpopnc oopwonc (Q = 38000 m3/d)

KooTog AsguTtepoBaOuia ekpon | OaAaocoivo vepo
EnevOuTIKO
Ynodou&EG kal Nnpo-eneEepyaaia 250 €/(m3/d) 496 €/(m3/d)
AvTioTpo®n 'Oouwon 498 €/(m3/d) 967 €/(m3/d)
ZUvoAo 748 €/(m3/d) 1463 €/(m3/d)
ZUVOAIKO
EnevduTiko 0.11 €/m3 0.39 €/m3
AEITOUPYIKO 0.33 €/m?3 0.57 €/m?3
Z0voAo 0.44 €/m3 0.96 €/m3

Cote et al. (2005) Desalination 182, 251-257



2UBATLIKEC TEXVOAOYLEC AVAKTNONE VEPOU ATIO QLOTLKA AUpOTOL

KOOTOC AVAKTWLEVOU VEPOU

Napadeiyua: Torreele reuse-plant, Belgium

F

YuvolkoO kootoc: 0.46 €/m3 water

van Houtte and Verbauwhede (2001) Desalination 218, 198-207




KooToc TTOCIMOU VEPOU

Q MNooipyo vepo os Xwpec TNG EE: 0.5-3.0 €/m3

Organization for Economic Co-operation and Development (www.oecd.org)

Q ApaAaTtwon 6aAaocacivou VeEPOU: 0.7-2.0 €/m?

Cote et al. (2005) Desalination 182, 251-257

A Eicaywyn vepou (EAANvika vnoia): 5-7 €/m3

Gikas and Tchobanoglous (2009) J. Environ Manage 90, 2601-2611

0 AvakTnon ano aoTika AupaTa: 0.5-1.0 €/m3

Torrele, Belgium; Newater, Singapore; West Basin, California; Sulabiya, Kuwait

2 UUTTEPOLOUOTIKAL: N OLVAKTNON VEPOU QIO OLOTLKAL
AUpata €lval olkovouka evdladEpouoa




AVOKUKAwWON vePOU

LKO TtepLBAaAlov

4

Eneéepyaoia

4

Metadopa

XPHzH
‘ On site Metadopad ot
avakUKAwon QTOKEVTPWHEVN

pHovada

4

Duoko nieptBaAiov



AneuBOeilac d51nOnon pe pepBpaveg
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YOUTEPOCUOTIKA: AVAKTNOT EVEPYELOG AmO Ploaéplo
Avaktnomn al®Tov amd TV EKPOT TOL YOVELTN

AVAKTNGT @OGPOPOL GTO GTEPED LITOAELLLLOL



[Mponyouuevec HeEAETEC aTeVOELOC
5NOnonc aoTkwv AV pATWVY

Membrane COD (mg/L) SS (mg/L)
Effluent origin | Type/ Pore size | Influent | Perm. | Influent | Perm. | Reference
Sewage/ settled MF 0.05 uym 216 59 119 0.6 Bendick et al., 2005
Sewage/ screen MF 0.1 pm 122 9 91 0.2 Ahn et al., 1999
Sewage/ settled MF 0.2 pm 216 76 69 1.0 Bendick et al., 2005
Sewage/ settled MF 0.22 um 187 0 Gan, 1999
Sewage/ settled MF 0.35 um 187 7 Gan, 1999
Sewage/ settled MF 0.45 uym 194 55 110 2 Till et al., 1998
Sewage/ settled MF 0.5 um 216 35 71 0.3 Bendick et al., 2005
Sewage/ settled MF 0.8 um 216 62 105 0.4 Bendick et al., 2005
Sewage/ settled MF 1.2 um 242 84 99 2 Till et al., 1998
Sewage/ settled MF 1.3 pm 187 43 Gan, 1999
Sewage/ settled MF 1.4 pm 216 52 61 0.4 Bendick et al., 2005
Sewage/ screen NF 725 98 Sayed et al., 2006
Sewage/ settled UF 135 78 46 0 Ravazzini et al., 2005
Sewage/ screen UF 218 138 63 Ravazzini et al., 2005
Sewage/ filtered UF100 kDa 30 0.0 Bourgeous et al., 2005
Sewage/ filtered UF 50 kDa 416 12 100 4 Abdessemed et al., 1999
Sewage/ screen UF 50 kDa 30 9 24 Ahn et al., 1999




[MIAOTIKEC LEAETEC KOl EPEVVEC

Y = Membrane
—

Vortex Generator

uotnua LepBpavwy eTtimedwv GUAAWY yLoL TN CUUTTUKVWON
OQLOTLKWV AUHATWV



[MIAOTLKEC LLEAETEC KOL EPEVVEC
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AmoteAeopata

XOpOKTNPLOTLKO OLOTIKWV AUATWV Kol
AopBovopevou HnBrpoatoc

TSS EC COoD Kj-N TAN PO¢*-P Piot
mgfL us mg/L mg/L megfL mgfL mg/L
Raw 166 1355 262 34 23 3.6 11.2
sewage
TSS EC COD Kj-N TAN POy>-P Put
membrane
mg/L us mg/L mg/L mgfL mgfL mg/L
10 kDa 0 1169 38 18 12 3.9 4.6
50 kDa 0 1175 46 20 15 43 6.2
150 kDa 0 1231 51 26 17 6.4 8.3
0.05 pm 0 1243 35 25 21 6.2 8.3

2UUTIEPOAOUATLKA: AUVOTOTNTO OITOMAKPUVONG alwToU
Kol dwoPopou €wc 50% e pelwon tou peyEBouC Twv
TOpWV TNG HEUBPAVNG




AmoteAeopata

Mowotnta SinBrpoatog




AmoteAeopata
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2UUTTUKVWON opyavikou ¢opTtiou



Xpnon pepBpavwy yia avaktnon vepou

e Avarmtuén texvoloyliag yia tnv mapaAapr vepou

amevBeloc peoa amno tn onmnrkn deEapevn

Conventional septic tank

Used water Mixed used s : Reusable water

water Drainage field

Reusable water

1
Drainage field

Diamantis et al. (2010a) Proc Small and Decentralized Water and Wastewater Treatment Plants



Xpnon pepBpavwy yia avaktnon vepou

* [MpogAevon Avpatwyv: EEA Zavenc




Xpnon pepBpavwy yia avaktnon vepou

o EfomAlopOc urtepONONnoNC

Permeate discharge

Aeration

Overflow Influent

Membrane module




Xpnon pepBpavwy yia avaktnon vepou

e Inmtikn de€apevn — pepPpavec umtepdnBnong

Hopaperpog Avpato
pH 7.50 (0.14)
EC (uS/cm) 1276 (106)
SS (mg/L) 172 (34)
COD (mg/L) 527 (79)
NH4-N (mg/L) 50.1 (4.5)

Hapaperpog Nepo
pH 7.81 (0.11)
EC (uS/cm) 1145 (11)
SS (mg/L) 0.0 (0)
COD (mg/L) 80 (16)
NH4-N (mg/L) 39.4 (1.8)




Rivers forgotten

Rlve I'S FO rgOtten Photography by Jeremy Kai
About News Underground Abandoned Urban Buy Press

http://riversforgotten.com/



http://riversforgotten.com/

Texvoloylec avaKtnonc vepou

(

* Sewer mining (Lovadec avakUKAwWGoNC VEPOU

LLECQ OTLC TTOAELC)

\

Reusze

Abstraction
well

— (Concentrates

Sewer

a2\
N %

Diamantis et al. (2010) 3" Conference Small Scale Water and Wastewater Treatment, Skiathos




Texvoloyiec avaktnonc vepou

4 MEYLOTN CUMMUKVWON OLGTIKWV AUMATWV )
— Quolkoxnuikn dtepyaoia
— Evioyupevn mpwtofabuia eneéepyacia (CEPT)

— AnteuBeiac 6inBnoncg pe pepPBpavec
\ Diamantis et al (2011) In: Comprehensive Biotechnology, Vol 6, SOy

Reuse

_O_ @ | -

<+— Concentrates

Abstraction
well

|

Sewer

Diamantis et al. (2010) 3" Conference Small Decentralized Water and Wastewater Units



Evioxupevn mpwtofabuia emeepyaoia
(CEPT)

* DQuoko-xnuikn diepyaocia R
— EUKoOAO KoL Ypriyopo fekivnua i m_c s |

Sev

— XapunAn KatovaAwon eVEPYELOG .

[z
10

— ATAOC oxXeSLOOUOC

— XapnAOC XpOVoC AP ALLOVAG

— Yy nAn molotnta EKPONC

— ATTOLLAKPUVON LETAAAWV

— Avaktnon alwtou yla apdsuon




2 UMTTEP OO MOTLKAL

* H dlepyaoia tng evepyou LAUOC glvol
KATAAANAN yLa TNV AMOopAKpUVon Tou
opyavikoU ¢opTtiou Kal tou alwtou.

e JuoTtnupata emeéepyaciac AUPATWY XWPLS TN
Xxpnon evepyou LAUoc¢ divouv tn duvatotnta
CUUTTUKVWONC TWV OPYAVIKWY CUCTOTLKWY KOl
QVAKTNONC TOU TIEPLEXOUEVOU alWTOU YL
apdeuon.
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