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Ta uypd atréBANTa YTTopE Va TTPoEABOUV aTTO !

- AvBpwTriva atropAnTa (blackwater)
- Nepd TAUONC (CWHATOC, POUXWY, TTATWHATOC, KOUJIVIKWV K.ATT.),
(greywater)

— lNepiooeia uypwy ECWTEPIKWYV TIYWV (TT0TA, AAdIO HAYEIPEPATOG,
QPUTOQAPUAKA, JNTTOYiEC, AAdIa AUTOKIVATOU, KABAPIOTIKA, K.ATT.)

= AQTIKA a1roppon BPOXOTTITWOEWYV ATTO TOUG OPOUOUG, TIG OTEYEG, TA
TTECOOPOUIA, ATTOPPIMPATA, KAUCIPA A AQCTIXEVIO UTTOAEIUPATA, HETAAAD OTTO TIG
ECATUIOEIC OXNUATWY, K.ATT)

Biopnxavika ammopAnTa

- “Ydara Biounxavikwy d1adikaciwy
- Biodiaotrdoipa ammépfAnTa

- un BrodiaoTtrdoipa aTopAnTa

- ATTéBAnTa uwnAou ) xaunAou pH
- ToCIka atropAnTa

- [ewpyika atréBAnTa



Baoika ocuoTaTika TTou OXETICOVTAIl JE TNV ETTECEPYATIA
TWV UYPWV aTtToRANTWV

ZUCTOTIKO ESQynon tng onpaciag

Ta aiwpoupeva aTeped PTTOPOUV VA 0BNYROOUV OTNV
QVATITUEN OCUCOWNATWHATWY IAJOG, KaBu¢ Kal oTn
L2 00UHEVa OTEPEQ dnuIoupyia avagpoRiwy ouvlnkwy, dTav Ta
AVETTECEPYAOTA aTTORBANTA dIATIOEVTAI O UDATIVO
TTEPIBAAAOV.
ATTOTEAOUMEVA KUPIWG ATTO TTPWTEIVEC,
udpoyovavBpakeg Kai AiTm, Ta BIOATTOIKOSOUHOIUG
OPYQVIKA CUCTATIKA PETPWVTAl CUVABWS e Gpouc
BOD (Bioxnuiké atrairoupevo oguydvo) kar COD
=/0OTTOIKOOOUNOINA OpYyaVvIKA (XNMIKG atrarrouuevo ofuyovo). Eav diareBolyv oo
TEPIBAAAOV Xwpig TTponyou pevn eme€epyaaia, n
BioAoyikr) aTToIKodOuNCN TOUG PTTOPE VO 0BNnyAOEl
TNV EAATTWON TWV QUOIKWY TTNYWV 0EUYOVoU Kal
aTNV AVATITUEN ONTITIKWY CUVONKWV.
MeTadoTikéG aoBéveleg uTTOpOUV va PETad0BoUV aTrd
Z0yOVOol TTAPAYOVTEG TTaBoydvoug opyaviopoUg TToU PTTOPET va UTTAPXOUV
OoTa amroANTA.
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Baoika ocuoTaTika TTou OXETICOVTAIl JE TNV ETTECEPYATIA
TWV UYPWV aTtToRANTWV

ZUCTOTIKO ESnynon Tng onpaciag

Tooo 10 GfwTo, 600 Kal 0 PUOPOPOS, OE TUVOUACHS
ME TOV AvBpaka, gival Ta atrapaitnTa BPETITIKAG
ouaTaTIKA YIa TNV avatrtuén. Otav diaTiBevral og
uddaTivo TrepIBAAAOY, QUTA Ta BPETTTIKA PTTOPOUV va
odnyrnoouv oTNV avaTTugn avetmiuunTng udpoxapoUg
BAaoTtnong. Otav diatiBevral o€ PEYAAES TTOOOTNTEC
OTO £DAYOG, PUTTOPOUV ETTIONG VA 0dNyHooUV OTn
PUTTAVOT TWV UTTOYEIWY VEPUIV.

Opyavikd kal avopyava CUoTOTIKA, TWV OTToIWY £ival
yvwaTn 1) meavoAoyouUuevn n IkavotTnTa
KAPKIVOYEVEDNG, TEPATOYEVEDNG, N METOAAAEIOYOVOC
IKavOoTNTa, KOBWG Kal N uWnAR ofgia ToEIKATNTA.
[MoAAG atré autd Ta ouoTaTIKA BpiokovTal yéoa oTa
uypa atroBAnTa.

AUTA Ta OpYaVIKG CUOTATIKG TEIVOUV VO AVTIOTEKOVTA
OTIG TUTTIKEG HEBODOUG ETTECEPYATIOG TWV UYPWIV
ammoBARTWYV. TUTTIKA TTapadeiyuaTta amoTeAolv Ta
QTTOPPUTTAVTIKA, Ol PAIVOAEG KAl TO PUTOPAPNOKA.

SCETTTIKA OUOTATIKA

=_TTO! TTPOTEPAIOTNTAG

_LIT<0AQ ATTOIKOOONNOING OpYaVIKA



Baoika ocuoTaTika TTou OXETICOVTAIl JE TNV ETTECEPYATIA
TWV UYPWV aTtToRANTWV

ZUOTATIKO ESnynon Tng onpaciag

AUTA TO OPYQVIKO CUOTATIKA TEIVOUV VA AVTIOTEKOVTAI
OTIG TUTTIKEG HEBODOUG ETTEEEPYATIAG TWV UYPWV
atmoBAATWY. TuTTika TTapadeiypuaTta ammoTeAoOUV Ta
QTTOPPUTTAVTIKA, Ol PAIVOAEG KAl TO PUTOPAPUOKA.
Bapca petaAda rpooTiBevral ouviBwg ota uypd
amméBANTA ATTO EPTTOPIKES 1] BIOMNXAVIKES
Sopea UETaAAa OpaCTNPIOTNTEG KOl Ba TTPETTEI VA ATTOMAKPUVOVTAl,
eqv Ta emegepyaouéva amoBAnTa Ba
ETTAVAXPNOIMOTTOINBOUY.
Avopyava guoTaTikd, OTTwG To aoBECTIO, TO VATPIO KAl
o1 BeIKEG piCeg TTPOCTIOEVTAI OTO TTOCIMO VEPO KOl
Lz LuEvVa avopyava ouoTaTIKA MTTOPEI va XpeIGleTal va atTopakpuvBouy, Eav Ta
ETTECEPYAOUEVA ATTOBANTA TTPOKEITAI VO
ETTAVAXPNOILUOTTOINBOUV.

_LIT¥0AQ ATTOIKOOOMNOING OpYaVIKA




Avopyava aueTaAa cuoTaTika

pH
XAwplovTta
AAKOAIKOTNTO
AlwTO

Ocio
dwopopoc
Agpla
Al0AUPEVO OEUYOVO
Ydpobelio
MeBavio
OouEC



Oouéc

KuUpleg Katnyopie¢ OUCOONWY CUOTATIKWY TTOU OXETICovTal HE
QVETTECEPYAOTA UYPA aTTOBANTA

Amines CH;NH,, (CH;);NH Fishy

Ammonia NH, Ammoniacal
Diamines NH,(CH,),NH,, NH,(CH,);NH, Decayed flesh
Hydrogen sulfide H,S Rotten eggs
Mercaptans CH5SH, CH;(CH,)SH Decayed cabbage
(e.g., methyl and ethyl)

Mercaptans (CH;);CSH, CH4(CH,),;SH Skunk

(e.g., T = butyl and crotyl)

Organic sulfides (CH5).S, (C.H5),S Rotten cabbage

Skatole CoHoN Fecal matter



Oouég

OpPIaKES TIMES
yia ducooua
OUOTOTIKA TTOU
oXeTiCovTal ME
QVETTECEPYAOTA
uypa attopAnTa

Avopyava aueTala cuoTaTiKa

Ammonia NH,
Chlorine cl,
Crotyl mercaptan CH;—CH=CH-CH,—SH
Dimethyl sulfide CH,—S—-CH,4
Dipheny! sulfide (CeHs)pS
Ethyl mercaptan CH,CH,—SH
Hydrogen sulfide H,S
Indole CgH NH
Methyl amine CH;NH,
Methyl mercaptan CH,;SH
Skatole CoHoN
Sulfur dioxide SO,
Thiocresol CH;—C4H,~SH

17.0

71.0

90.19

62
186

62

34
117

31

48
131

64.07
124

Odor

 threshold,

46.8
0.314
0.000029
0.0001
0.0047
0.00019
0.00047
0.0001

21.0
0.0021
0.019
0.009
0.000062

Ammoniacal, pungent

Pungent, suffocating
Skunklike

Decayed vegetables
Unpleasant
Decayed cabbage
Rotten eggs

Fecal, nauseating
Putrid, fishy
Decayed cabbage
Fecal, nauseating
Pungent, irritating

Skunk, rancid

°Adapted from Patterseon et al. (1984) and U.S. EPA (1985¢).
bParts per million by volume.



MeTAAAIKQ OUOTATIKO

2. NUavTIKA

’ b | S 558
METAAAQ YIa TN - Buowe T35 TRa
, OPETITIKA ATTOPAITNTA VIO TRV AVATITUEN g_fg 3 § i - 2 g gg : £
dlaxeipion Twv b v EHEREE dF 85
’ MéraAAo §989= vk '=~98§§
uypwyv A | | 8s2g: 3& 3EaF’
s ‘ ' o as5s 2% 202 2>
GT[OB)\r]TU_)V MakpooToixeia IxvooToixeia 8 e o ‘:: g ',-:-.§ (]
APOEVIKO As 0.05 v
Kaduio Cd 1.0 R
AcBéaTio Ca v ¥
XpWHIO Cr v 10, 1Y
KoBaATIO Co ¥
XaAkog Cu v 1.0 ¥
Zidnpog Fe v
MoAuBdoC Pb v ok v
Mayviacio Mg v .4 il
Mayydvio Mn 4
Y6papyupog  Hg 0.1 v
MoAuB&évio Mo v 4
NikéAio Ni v 1.0 .
KdAio K v
TeAfvVIO Se v v
NdTpio Na v v
BoAgpapio w : it
Bavadio \Y il
Weuddpyupoc  Zn v 1.0 il

TIHMH: Crites and Tchobanoglous (1998)
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MeTAAAIKQ OUOTATIKO

TuTtTIKG Op1a 5 % . MEGhmuR®:

, | ' gonmiyn .
EKPOWV yid . ZUOoTaTIKO Movddeg : ﬂ ool o
TOGIKG CUCTATIKG o _Hilepnoia. . Mnuidia
TTOU R

, ApPOEVIKO ug/L 20
aviXvelovTal € | ka0 g/l 1 1
OEUTEPOPABUIEC | Xpwpio ug/L 11
stoég XaAKOC . ug/L 4.9

MoAuBO0C Mo/l 5.6
Ydpdpyupog Mo/l 2.1 0.012
NikéAio® ug/L 71
Za)\r’]woB ug/L 5.0
ApyuUpog ug/L 2.3
LPeuBé(pyupogB uo/L 58
Dieldrin’ Ho/L 0.0019 0.00014
Lindane ug/L 0.16 0.063
TpIBOUTUAO-KOQOTITEPOG ug/L 0.01 0.005
PAH®© ug/L 0.049
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2UCOWMNOTWHEVA OpYaVIKA CUCTATIKA

ATtroteAouvTal ouviBwg atrd Eva ocuvduaouod avBpaka, udpoyovou
KAl o¢uyovou padi ue alwTo O€ OPIOHUEVEC TTEPITITWOEIC

To opyavikod UAIKO TwV UypwyVv attoBANTWY aTTOTEAEITAI KUPIWG aATTO
Tpwreiveg (40-60%),

udpoyovavOpakec (25-50%)

ANitrn kail €Aaia (8-12%)

oupia

MIKPEC TTOOOTNTEC EVOG UEYAAOU apIOUOU DIAPOPETIKWY GUVOETIKWY
OPYQAVIKWY OUCIWV

H yETpnon Tou opyavikou TTEPIEXOMEVOU YIVETAI UE
1. To Bioxnuika armrairoupevo ocuyovo (BOD)

2. To xnMIK& atraitouuevo oguyovo (COD)

3. Tov oAIk6 opyavikd avBpaka (TOC)

12



2UCOWHATWUEVA OpyavIKa cuaTaTtika - BOD

Baoei¢ yia Tnv avaluon tou BOD

Oxidation:

COHNS + O, + bacteria = CO, + H,0O + NH; + other end products + energy

Synthesis:

COHNS + O, + bacteria + energy — C;H,NO,

New cell tissue

Endogenous respiration:

C.H,NO, + 50, — 5CO, + NH, + 2H,0

13



MeTpNON TOU OpyaVvIKOU
popTiou ye To BOD

(Mnyn: AladikTuo



Eivai n Mo cuvnBiopévn pEBodocg

= XPNOIYOTIOIEiTAl YIO TNV €EKTIUNON TNG
EMidpaocNG Twv Aupdtwy 1 Blognxavikwy
ATTORANTWY O€ QUOIKOUC ATTOOEKTEC

- XpPNOIUOTTOIEiTAl VIO TOV OXEDQIQOMO KAl TOV
EAEyX0 TNG ammoédoong Twv MEYA

- [a 1oV UTTOAOYIOUO TOU XPNOIMOTTOIEITAI N
eVaAAayr) NG UANG agpOoRIwyY
MIKPOOPYQAVIOUWY, Ol OTI0iol  KATAVAAWVOUV
oguyovo.

—> ATTaIToUuV TTOAU Xpovo atrd Ot yia To COD

- YT1roAoyileTal yia TIC TTPWTEC TTEVTE NUEPEC
(BOD;) kail ekgpadetal wg mg/L (ppm).

15



> N

o1

[TpouTTOoBLOEIC

H emwaon va yivetal otouc 20 °C

2.T0 OKOTEIVA (QTTOPUYI QVATITULNG AAYWV)
[TPETTEI VO UTTAPXOUV OPYOAVIKEC EVWOEIC
ETrapkn¢ Tpopodoaia Pue oEuyovo, BPETTTIKA UAIKA
(GlwTO, PWOEPOPO) KAl IXVOOTOIXEIQ.

PH va gival TTEPITTOU OUDETEPO.

ApPKETN avadeuan yia TNV aiwpnon OAwvV Twv
owWHaTIOIWV b

.g‘

—

Bl

W




H yetpnon Tou BOD

Agv TTapouciadel Kapia OUOKOAIO oTa aoTIKA AUpaTa
(TTAOUCI10 Kal BI0ATTOOOUNCIUO OPYAVIKO UTTOCTPWHA)

[Tpooox oTa AUHJATA TTOU £XOUV XAWPIWOEI

(ECOUDETEPWON TOU UTTOAEINUATIKOU XAWwpPiou he dIGAUQ
Be1wdouC vaTpiou)

Aev oupBaivel To idI0 oTa Blognxavika amropAnTa
TTAPOUCIa TOCIKWY OUCIWV ] ATTOUCIa JIKPOOPYAVIOHWYV

TTapepTtTodifouy 1) emIFPAdUVOUV TNV OCEIdWON TWV
OPYAVIKWY EVWOEWV

=> ATTAITOUV EXWPIOTNA TTPOETOINATIT

17



Opia

To BOD TWV aOTIKWV ATTORANTWY KUMGAIVETAI TTEPITTOU OTA
360 mg/L (24wpo avAuikTo dgiyua)

H TTpO KATOIKO NUEPNOIA EKTTOUTTIN ATTORBAATWYV
uttoAoyiletal oe 60g BOD, atro ta otroia Kavovika 1o 1/3
TTPOEPXETAI ATTO TA KABI(AVOVTA OTEPEQ, £TOI WOTE PETA
EVaV JNXaviko KaBapiouod Kal TTpocTTréAacn TTpwToRA0uIaC
kKaBinong rapaucvouv uovo 40 g BOD /kaToiko Kal nuEpa
N 240 mg BOD./L.

18



2UCOWUATWHEVA OpYyavIKA cuoTaTika - BOD

NiTpotroinon otnv avaAuon Tou BOD

Metaztpony s aupuwviag oe vitpwon (ano ta faxtypia Nitrosomonas):
NH,+3/20, - HNO, + H,O
Merazponry Ty vitpwowy oe vitpikd (amo ta foxtypia Nitrobacter):
HNO, +1/20, - HNO,
2UVOAIKY HETATPOTTH THGS GUUMVIOS GE VITPIKA:

NH, +20, — HNO, + H,0

19



2UCOWUATWHEVA OpYyavIKA cuoTaTika - BOD

NiTpotroinon otnv avaAuon tou BOD

Aidypappa 1ngG
KATAVOMNG TOU

Bloxnuika
ATTAITOUPEVOU
oguyovou Tou
avepaka Kai
Tou alwTou o€
Eva Ogiyua
uypou
atroAnToU

Arnaitnon oe o&uyoévo, mg/L

‘Otav unapyxel oto deiypa €vag IKavortomTikog

apepog alwrnomtikwy Bakpiwy, TOTE pnopei

va oupBel vitportoinon, 6nwg gaiverat Kat ot
OIAKEKOUMEVT) KAUTTIUAT

Bloxnuika anartoupevo
oEuyovo tou alwtou, NBOD

L

1

H viTporoinon ouviBwg Bloxnuika anatrolpevo
oupBaivel ané ™y 5" eig v 8" O§UYOvo Tou avBpaka

NUEPQ HETA TNV EvapEn g BOD) CBOD
nepldédou enwaong

=

Xpoévog, d

(Mnyn: Mnxavikn Yypwv ATToRAATWV) 20




2UCOWUATWHEVA OpYyavIKA cuoTaTika - BOD

[lepiopiouoi oTnv avaAuon Tou BOD

B W

ATTQITEITAI UPNAN CUYKEVTPWON EVEPYWYV BakKTnpiwyv TTou Ba
XPNOIUOTTOINBOUV WG eUPOAIO

Eival avaykaia n TTpoeTTeCepyaaia oe TTEPITITWAN TTOU
UTTAPYXOUV TOCIKEC OUTIEC Kal OI ETTIOPATEIC TWV
alwTOTTOINTIKWYV BAKTNPIWV TTPETTEI VA EAaXIOTOTTOINBOUV
MeTpwvTtal yOovov Ta BIOATTOIKOOOUNCINA OPYAVIKA UAIKA

H avaAuaon Ogv £XEl OTOIXEIOMETPIKN IOXU META TNV
KATavaAwaon Tou dlaAuToU opyavIiKou UAIKOU

ATTQITEITAI OXETIKA PEYAAN XPOVIKA TTEPIOOOC YIa TNV
ATTOKTNON OTTOTEAECUATWYV

21



2UCOWUATWHEVA OpYyavIKA cuoTaTika - BOD

[lepiopiouoi oTnv avaAuon Tou BOD

O 1TEPIoCOOTEPOC OORAPOC TTEPIOPIOUOC EYKEITAI OTO OTI N
TTEPIOOOC TWV 5 NUEPWYV UTTOPEI VO PNV AVTIOTOIXEI OTO ONMEio
OTTOU TO JIOAUTO OPYAVIKO UANIKO €XEI KATAVAAWOEI

H atroucia OTOIXEIOUETPIKNG I0XUOGC OAEC TIC XPOVIKEC TTEPIOOOUGC
MEIWVEI TN XPNOIMOTNTA TWV ATTOTEAECHATWY TNG avaAuaong

22



2UCOWPATWHEVA OpYyavIKA cuoTaTikKa - COD

OAIKO Kal dIaAUTO XNMIKA atTaiToupevo ocuyovo (COD & sCOD)

CnHaObNC + dCI‘zogi + (Sd + C)H+ —>

a+ 8d — 3c N .
nCO, + 5 H,O + ¢cNH; + 2d Cr

2n a b C
hered = —+ —— — — —
where 3 p

(Mnyn: AladikTuo
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2UCOWHATWUEVA opyaviKa cuaTaTika - COD

OAIKO Kai OIaAUTO XNMIKA aTtraitouuevo oguyovo (COD & sCOD)

AGyol TTou TTpoKaAouV TIC dlagopec uetagu BOD kar COD

1. O¢Z&eidwon Kal opyavikwy ouciwv OTTWGE N Aiyvivn TTou dgv
o¢cidwvovTal BioAoyika

2. Oceidwon avopyavwy ouCIwy — auc¢non Tou PaIvOUEVIKOU
OpYyavikou UAIKOU

3. Oceidwon Kal TOCIKWY OPYAVIKWY OUCIWY — YIa Toug J/o Ba Atav
TOCIKEG

AA\a TTAgoveKTAMATA:

1. OAOKAApwWON YEOQ O€ 3 WPEC
2. 'pRyopo 1€0T COD o€ 15 AeTT1

24



ETriTreda €TECEPYATIAC UYPWV ATTOBANTWY

21adio
emeepyaoiag

MNpoeTtTeCepyaaoia

MNpwToRdBuIa

[Mpoxwpnuevn
TTPpWTORABUIa

AeutepofBaBuia

AcgutepodBuIa pE
ATTONAKPUVON
BPETTTIKWY OUCIWV

TpiToaBuIa

Mpoxwpnuevn

MNepiypaen

ATTOUAKPUVON TWV UAIKWY TTOU TTEPIEXOVTAI OTA ATTORANTA OTTWG
KoUupéAIa, EUAQ, €TTITTAEOVTO UAIKA, XAAIKIO-AUUOC, KOl YPACO, Ta
OTTOIO PTTOPEI VO TIPOKAAECOUV TTPORANUOTO cuvTAPNONG N
AEITOUPYIOG OTIC EYKATAOTACEIC ETTECEPYATIAC, OTIC DIEPYQTIEC KAl
oTa BonBNnTIK& cUCTAUATA.

ATTOUAKPUVON HEPOUG TWV QIWPOUUEVWY OTEPEWY KAl TOU OPYaVIKOU
UAIKOU a1Td TO uyp& aTttoANTA

Evioxupévn atropdkpuvon Twy QIwPOUUEVWY OTEPEWY Kal TOU
opyavikou UAIKOU a1td Ta uypd ammoBAnTa. TuTTiKa TTPaYHATOTIOIEITAl
ME TTPOCBNKN XNMIKWYV Kal dInénon.

ATtTopdKpUVON TWV BIOATTOIKOSOUATINWY OPYAVIKWY UAIKWY
(OICAUPEVWV 1 AIWPOUPEVWY) KAl TWV QIWPOUNEVWY OTEPEWVY. H
atroAUupavon TTEPIAGUPBAVETAI ETTIONG OTOV TUTTIKO OPIoUO TNG
OUMBATIKNAG deuTEPORABUIOG £TTECEPYQTIAG.

ATTOPAKPUVON TWV BIOATTOIKOOOUNOIUWY OPYAVIKWY UAIKWY, TwV
AIWPOUMEVWY OTEPEWYV KAl TWV BPETTTIKWY OUCIWY (GAlwTo,
PWOoYOoPOg, N kal Ta duo padi).

ATTOUAKPUVOT TWV UTTOAEITTOPEVWY AIWPOUPEVWY OTEPEWY (META TN
deuTEPORABMIa eTTECEPYODiA) OUVABWG PE XProN pEoou dINBnong n
MIKPOOXAPOG. H atroAUpavon gival TTiong hEPOG TNG TPITORGBUIOG
ETTECEPYQOING. Z€ AUTOV TOV OPIOUO CUPTTIEPIAGUPBAvVETAI oUVABWCG N
QTTONAKPUVON TWV BPETITIKWY CUOTATIKWY

ATTOUGKPUVON TWV JIGAUMEVWY KAl QIWPOUUEVWY UAIKWY TTOU
TTAPAPEVOUV PETA TN ouvnBIouEVn BIOAOYIKN ETTECEPYQTIQ OTAV
QATTAITEITAI O€ DIAPOPEC EQAPUOYEC ETTAVAXPNOIYOTIOINONC TOU VEPOU.

25



AlEpYACIEC yIA TNV ATTOUAKPUVON PUTTWYV

Quoikn digpyacia 1 BIoAoyiki — XNHIKNA

2ZUOCTOTIKO i
dlgpyacia

Alwpouueva oTeped Eoxdpwaon
' Atropdxkpuvaon Guuou
KabiZnon
YwnAou puBuou kabinon
EtrittAcuon
XNUIKA KATOKPAUVION
Ainénon xwpou
AiBnon emeaveiag
Bioatroikodounoiua opyavikad  lMNMapaAiayr agpoéBiwy cuoTnuaTwyY
alwpouuevng Blopaldag
MapaAAayr agpofiwv cuoTNUATWY
TTPOOKOAANUEVNG Blopalag
[MapaiAayr) avagpofiwy cuoTnUATWY
alwpouuevng Blropalag
MapaAAayn avagpoBiwyv cuaTNUATWY
TTPOCKOAANUEVNG Blopalag
MNapaAdayég emreepyaciag oe
AIUVODECAMEVES
DuoIKo-XNUIKE CUoTAMATO
XNUIKA oggidwon
Mpoxwpnuévn ogeidwon 26
MeuBpdavn dinbnong




ZUOCTOTIKO

OPETITIKA OTOoIXEIQ

AlwTto

PwaoPpopog

AlWTO Kal pUOPOPOS

MaBoyovol yikpoopyaviouoi

KoAAog1dr kai diaAutd oTeped

[TNTIKEG OPYAVIKESG EVWOTEIC

Oouéc

Quoikn digpyacia 1} BIOAOYIKA — XNMIKA
digpyacia

XnuIkn ogeidwon (xAwpiwon éwg 1o
Kpioluo onueio)

MapaAAayr cuoTnudTWY VITPOTIOINONG-
QTTOVITPOTIOINONG clwpPoUuEVNS Biopdlag
MapaAAayr cuoTNUATWY VITPOTIOINONC-
ATTOVITPOTTOINONG OTABEPNC KAIVNG
Atmraépwon

lovroevaAAayr)

Xnuikn emeepyaaia

BioAoyikr) atropdkpuvan euwa@opou
MNMapaAAayEg BIoAoyIKAS aTTORAKPUVONC
BPETTTIKWYV

Evwoeig xAwpiou

AI0&€idIo Tou xAwpiou

Odlov

Y1rep1wwdng akTivoBoAia

MeuRBpdvec

XNuIkn eTegepyaaoia

MNpoopdpnon o dvBpaka
lovTogvaAAayn

Atraépwaon

Mpoopdpnon avBpaka

Mpoxwpnuévn o&eidwan

XNMIKES TTAUVTPIOEC

lNpoopdenon os GvBpaka

BiogiAtpa

DiATpa pe UAIKO BIoaTTolKOSOUACEWCS
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To OIKTUO ATTOXETEUONC WC
BIOAOYIKOC avTIOPAOTNPAC
KaBnyntng . MeAidng

Tunua Mnxavikwyv lNepiBaAAovTtog

Epyaompio Alaxeipiong kai TexvoAoyiag Yypwv
ATTOBANTWY



ALKTUOL ATTOXETEVONC - OPLOMOL

Me Bdon tnv LoyVouoo vopoBeoia yla TV eneéepyacio Kot
dtaBeon Twv aotikwv Avpatwyv (K.Y.A. 5673/400/1997 @.E.K.
192B/14-3-97), owkiopol pe t1oodUvapo nTANBUCHUO LEYAAUTEPO TWV
2.000 Ba nipemel va SlaBEtouy SiKTUO ATTOXETELONC ALOTIKWVY
AULATWV

ALKTUO QATTOXETEVCEWC OVOUALETAL TO CUVOAO TWV TEXVLKWV £PYWV
TTOU OITALTOUVTOL YLIaL TNV oUAAOYN KAl TN SLOXETELON AOTIKWY
AUUATWYV KOl EMLPAVELOKWY OOTIKWY QTTOPPOWY, OE
TIPOKAOOPLOUEVOUC XWPOUC VLA TIEPALTEPW SLEPYAOLEC XNULKAC N
BloAoyikn¢ eneéepyaacioag, tpLv TNV TEALKN Touc dtabeon.



2Uyxpova SiKTua amoXETEVONC - OPLOUOL

To &iktuo amoxeteVoewC amoteAeital ano aywyouc (Baputikouc n
UTTO TTLEON), AVTALOOTAOLOL KOl £vaV apLlOpO AOUIMWV KOTOLGKEU WV
(r.x. dpeatia) mou oto)0 £xouV va Bonbrioouv otnv cuAloyn Kot
otnVv peTadpopd TwV VOPAUALKWY dopTiwv.

Ta udpavAlka doptia TToU TIPETEL va SLAXELPLOTEL Eva SiKTUO
QTIOXETEVOEWC Yapaktnpilovtal ano peyaAn dtakupavon.

Y1io Enpéc ouvBnkeg (dry weather conditions), n étakvpoven TG
LVOPAUALKAC TTOLPOXNG METAEL NUEPAC Kal vUXTAC GOAVEL WC KAl Lo

taén pey£Oouc.

Y& yeyovota Bpoxng, n avtiotowyn Stk povon Kupalvetal pPetay
SU0 Kal TPLWV TAsewV pPeyEBOUC

30



2uyxpova Slktua amoxetevonc - Edn

Eidn ouyxpovou SIKTUOU AMOXETEVOEWG

Aiktua aoTtikwv Avpatwv (akadaptwv)
Ta diktua aoTkwv Avpatwyv oxedlalovtal PUe 0TOXO TNV GUAAOYN Kol
Hetadopad Twv AoTIKWYV Avpatwy otnv M.EY.A..

H pon mpaypatornoLeital HEcw BapuTLKwV aywywv Kal/f LEow
aywywv UTO Ttleon.

OL UTo miieon aywyoi amoteAoUV UOPAUALKEC KATALOKEVEC TTOU
XPNOLUOTIOLOUVTOL VLo TNV HETAPOPA TWV OLOTIKWV AUUATWV OE
pneyaAutepa vdpavAka vn.

ArtoteAoUvTal Ao €va AVIALOOTACLO OTO OTtolo CUAAEYovTAL TO
AUpata, wote akoAoUBwc pe tn BonBela aviAlwy, va petadepbouv
TUNUOTLKA O€ avAavTn onUeia, oo omou eite petadEpovtal LECW
BopuTikwyv aywywv gite odnyouvtal o€ EMOUEVO AVTALOOTAOLO.



Yuyxpova diktua amoyxetevonc - Eidn

Aiktua opBpiwv

2xedlalovtal yLa TV ocuAAoyn Kol HeTadopd TwV EMLPOAVELAKWY
QTIOPPOWV.

Ta vepd elogpyovtal oto Sdiktuo amno ppedtia p vdatopelpaATA, UE
TEALKO TIPOOPLOUO TNV OLABECN TOUC O€ KATIOLO ATtOSEKTN, UE
TMEPLOPLOMEVN N Kapla emegepyaoia.
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Yuyxpova diktua amoyxetevonc - Eidn

Mavtoppoika diktva

AOTIKA AULOTOL KOLL LOTLKEC ETILDAVELOKEC OLTIOPPOEC CUAAEYOVTOL KOLL
uetadepovtal padl.

Ye ENPEC oLUVONKEC, Ta MAvVTopPOiKA SikTtua Aettoupyolv we diktua
akoBaptwv.

QoTO00 0 OXEOLAOOC TOUC, TIOU £€apTATAL ATIO TA USPAUALKA
doptia og yeyovota Bpoxng, emnpealel onUAVILKA TLC BLOAOYLIKEC
KoL XNULKEC Slepyaoiec tou AapPavouv xwpa umo Enpec cuvOnKec.
H por mpayUaTOMOoLELTAL LECW BAPUTIKWY QywywV /Kol aywywv
UTTO TtleON.

COMBINED SEWER SYSTEM

(MnvnA: AladikTuo)



Alatutwon MpoBAnuatoc

O oxedlaopog, OUWGE, Tou HLKTUOU OTTOXETEUONG ME BAON ATTOKAELOTIKA USPOUALKA
OedopEva AMOTEAEDE TO QLTLO YL CNUAVTLKO aplBUO AELTOUPYLKWY TIPOPANUATWY
Ttov epdavioTnKayv oo Ta HECA TOU TIEPACUEVOU aLwVa

To diktuo v gival anAd Eéva vSPAUALKO cuoTnpa aAAd Ko £vag aviidpaotipag
TIOU TIPOLYHOTOTIOLOUVTAL XNMIKEC Kol BLOAOYIKEC METATPOMEC, OL omoiec Oa
NPETEL vaL AapBdavovtal, Kot aAUuTtEC uTtoyn, KOt ToV OXESLOLGLO TOU.

AKkoOpa KoL OAUEPA, OMWC, OLKOVOULKOL TtapAayovtec 1 EAAEWP N YVWOEWV Kol
gEUmMelplag otov oxedlaopd odnyouv OTNV KATAOKEUN OLWKTUWV TOU €guvooulv
BLOAOYIKEC LLETATPOTIEC HE OPVNTIKEC ETUMTWOEL oto Oiktuo, otnv M.EY.A. 1
QKOO KOIL OTO QLOTLKO TtepLBAAAOV

INFLOW SOURCES B l Ofl l m
o Microenvironments
S
0,\6
£ 0y “‘,q\" ;sub';ttm -
v“"«& o formentors N /'r"’SO‘
m&wumxcwm;m« S = w\” d".fuse
" . - o = W, S0
FAULTY MADIOLE J sewor mmom‘ 30: S.l“,s % V% S 5.8
\ : Sw- diffuse :
:‘;‘:;:; "/ CRACKDD OR DROKEN PPC |
Tensrce: King County Wantowatar Tosatenset Dibeicn R oL surface = metal FeS pn

(Mnyn: AladikTuo)
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Alatutwon MpoBAnuatoc

Kuplotepo mapadelypa amoteAel n BloAoyikn mopaywyn
LOPOBELOV, WC ATTOTEAECHO TNE ETUKPATNONC AVOEPOPBLWV
ouvOnKkwv.

H rnapaywyn vdpoBelov oto diktuo

= LLELWVEL TO XpOVvo {wrC Tou £pyou Aoyw tNn¢ StaBpwonc mou
NMPOKAAEL N 0&eldwaon Tou OTLC ETMULPAVELEC TWV OYWYWV,
—200nyetl og Asttoupyka poBAnpata tng M.EY.A. kal
—DVEVIKOTEPQ £XEL OLPVNTIKEC ETUMTWOELG OE ONUOVTIKO aplOuo
QOTIKWV §paoTnNPLOTATWY AOYw gudavionc tpoBAnUATWY
ducoopliac.

(C} 2007 Danvel Friedman www.inspectny com

(Mnyn: AladikTuo)

-
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Yrniocuotnuata BLoxNKWV LETATPOTIWVY

To &iktuo dev glval povo Eva cuoTNUo CUAAOYNC Kol LETAPOPAC
aAAQ, TaUTOXPOVA, KAl Eva TIOAUTIAOKO cUoTnua O0mou AapBavouv

XWPO XNULKEC KOl BLOAOYLKEC LETATPOTIEC.

OL HETATPOTIEC QLUTEC AaPAavouV Xwpa o€ TEcoEPA OLAPOPETIKA
uTtoouoTApaTa, T oroia aAANAemdpoUv PEeTAEL TOUC.

Ta UTTOCUOTAOTO QLUTA ELVaLL:
¢ To aotiko Avpa (vypn daon)

¢ To upévio KaOnAwpevng Bropalac (BropiAp)

® OL aMOO£0EL OTEPEWV

e H atpoodatpa tou diktuov (aépia paon)

(MnyR: AladikTuo)

Biofilm
Microenvironments

oSt
o~

0
4 “QQ“‘_/) su?;tutes

®
" \Qop- fermentors P H,50,
o

diffuse
o 7

a
nutrionts _ s -SRB b M50,
+50 =7 >
4= e \;.a- ditfuse "’S
FeS it

surface = metal




Yrioouotripota BLOXNUKWY LETATPOTIWY

Ta umtocuoTAHATO BLOAOYLKWY KoL XNULKWY LETATPOTIWV O SlKTUua
aoTIKWV Avpatwyv (MaBloudakng 2009)

AIKTYO I

ATMOZDAIPA
AIKTYOY

ALTIKO
ITEPIBAAAON

AXTIKA
AYMATA

IIEPIZXEIA

M.EY.A. AYOS

YI'PH ®AXH EKPOH

ATIOAEKTHX |

BIO®IAM

IZHMATA
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Yrniocuotnuata BLoxNKWV LETATPOTIWVY

O oxedlaopoc Twv SIKTUWV emnpedlel To 60C TWV XNULKWV KoL
BLOAOYIKWYV UETATPOTIWY TIOU EMLKPATOUV OE QUTO.

OL emikpatoUOoEC PETATPOTIEC O€ €va ikTuo KaBopilovtal amo tnv
SlaBeolpuotTnTa TWV NAEKTPOVLIAKWY SEKTWV.

2uvOnkeg HAekTpoviakog Eidn d1kTUOU TTOU TUTTIKA
O£KTNG TTapoucoialovrai
AepOieg O, MepIKWGS TTANPWHEVOI BAPUTIKOI aywyoi
[MpoocBikn aépa/ofuydvou o€ aywyoug
Lifxelgls
AVOCIKEC NO; /NO, [MpooBAKN vITPIKOU/VITPWOOUC O€ dikTud
AvaepoBieg SO,7? [MAnpwpuévol BapuTiKoi aywyoi

Opyaviko UAIKO Aywyoi TTieong



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

Y€ LEPLKWC TIANPWMEVOUC BapuTtikouc aywyouc, eivat duvatni n
uetadopd ofuyovou amo tnv agpla ¢aon otnv vypn ¢aon
(emavoeplopog), e amoteAsopa vo AapBAavouv xwpo aepoBLeC
METOTPOTIEC.

AvtiBeta, ol aywyol uTo mieon eival MANPWUEVOL KOl O
ETIOLVOLEPLOULOC £lvall aduvatoc.

JUVETIWGE, KATW OO QLUTEC TLC ouvBnkec, Ba Adfouv xwpa
OLVOLEPOBLEC LETATPOTIEC, OTIOU TO BELKO KOl TO OPYOVLKO UALKO
AELToupyouUV wWC NAEKTPOVIOKOL OEKTEC.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

MetaoAEg mou AapPavouv xwpa 0To aoTIKO AULLOL OE OXECN UE TNV
OUYKEVTPWON Tou SLaAUpEVOU 0EUYOVOU Kal TO SUVAULKO
o¢eldboavaywync (MaBloudakng 2010)

[
i

:

|
N
8

o
Redox Potential E, (mV]

®
.
£s
='§1
| B i
Aeroblc ll: - ‘ — 400 |

Blochemical Oxidatlon
High Rate —

i Conditions |

"Fresh™ Sewage

iLow Rate

Anasroblc —mM——»

-
-'—H.Juctlun of Organic Sulphur

L, Reduction of Sulphate

-—— Hy 8 Foarmed

—-——— " Soptic®™ Bowage ———»=



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

2UVETTEIEG ETTIKPATNONG avagPOBIwV ouvOnkwyv oTo dIiKTUO
OOTIKWV AUMATWYV

H emkpdatnon avagpoBiwv ouvinkwy oTo IKTUO ACTIKWYV
AUUATWY 0ONYEi O€ APVNTIKEGC OUVETTEIEC TTOU OXETICOVTAI ME :
 [TpoBARuOTO OOUWV

* TnVv Epyaciakn uyeia

e Tnv d1GBpwON KATAOKEUWY ATTO METAAAQ KAl TOIMEVTO

* Tnv Acitoupyia Tng Movadacg Etmrecepyaaiac Yypwyv ATToBARTWY
(M.E.Y.A))
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Yrioouotripota BLOXNUKWY LETATPOTIWY

A1GBpwon oKUPOOEUATOG KOl HETAAAWY

" ;-'-;I/rw' ; ' |

=

Eival yia Aeukn) pada o€ TTIQAVEIES
OKUPOJEPATOG, TTAVW ATTO TNV
ETTIPAVEIQ TWV AUPATWV.

(MnyR: AladikTuo)

.-I"'- .g!_’:"

YT1reuBuva Baktipla yia Tnv
o¢gidwan Tou udpodbeiou o€ BeIKO
0o¢U, aVINKOUV KUpiwg oTa agpofia
XNMEIO-AUTOTPOPA BaKTAPIA TOU
vévoug Thiobacillus

To kUplo TTPOIGV TNG dIABpwaong eival
TO Be1KO aoBEaTio (Yuwog)

Paydaia atrwAeia oKupodEUATOC
[MpooTaTEUEI TO OKUPODEUQ ATTO TO
Benkod ocu,

Evw, 6tav o0 yuwog EetTAéveTal ATTo
TO OIKTUO, VEEG ETTIPAVEIEG EKTIOEVTAI
o€ €TTIOEON TWV OZEW ETTITAXUVOVTOG
TNV dIABpwaon
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Yrioouotripota BLOXNUKWY LETATPOTIWY

A1GBpwon OKUPOSEUATOG KAl HETAAAWY |

AiGBpwaon avBpwtroBupidag
(MnyA: AladikTuo)

ETriong 1a TepIocoTEPA PETAAAQ,
METAEU QUTWYV KAl O AVOCEIdWTOC
XAAuBag, NTTopouv va deXTOUV
ETTIBEON KAl va KATACTPAPOUV ATTO
TNV €KBEON TOUG O€ I0XUPA OLEQ.
[iveTal €iTe pe atroouvBeon atrd
0o¢Ea TTOU TTapAyovTal ATrd TO YEVOG
Thiobacillus, €ite pe Gueon Poplakn
eTTiBeON.

Ta HETOAANO JETATPETTOUV TOUG
IOXUPOUG METAAAIKOUG OECHOUG TOUG
o€ AIyOTEPO 10XUPOUG DECOUG
METAAAOU- BeloUXOU.
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Yrniocuotnuata BLoxNKWV LETATPOTIWVY

Enidpaon otic M.E.Y.A.

1. Mewwvel Ttnv amoteAeopatikotnTa tTNS BloAdoykng emeepyaciog Adyw
ETIKPATNONG Bel0-0EeOWTIKWYV VNpaToeldwyv touv odnyouv o€
doawvopeva SLOykwaong LAUOoG

2. H vitportointikn dpaotnplotnta UELWVETOL, WG Kol 80%, o€ LOVAOEC
EVEPYOU LAUOC pELwVETAL KATA 28%, 67%, 76% OE CUYKEVTIPWOELC
Bewovxwv 1, 5, 10 g/m3, avtiotowa (0,5 gS-2/m3)

3. H napouoia Belovxou odnyet og petafoln Twv vidadwv LIAUOG AOyw TNG
QVOYWYNC TOU ECWTEPLKA SECUEVLEVOU TPLoBeVOUC oLbnpou o€
BewoUxo oldnpo, LELWVEL TNV ouvoxn TwV VipAadwv Kot Ti¢ odnyetl otnv
armoocuvBeon.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

‘EAEYXOC ONMTLKOTNTAC OTO SIKTUO OLGTLKWV AUUATWV

1.

EvepynTtikeg apxec oxedlaopou. AapBavovtal urtoyn, katd tnv aocn
oxedlaopov, wote va neplopilovtal f va amodevyovtal ol aVoEPOPLEC
ouVOnKecC.

MNaBntikéc apyec oxedlaopou. Aapfavovtal umtodn, katd tnv daon
oxedlaopou, (rneplopilovtal Ol CUVETELEC TNG ETILKPATNONG AVAEPOPBLWV
ouvOnKwv)

MeBodol eAEyyoU ONMTIKOTNTAC. STOXEVOUV OTNV AVTLUETWTTILON TWV
TPOPBANUATWY ONTITLKOTNTOC KOl TWV CUVETIELWV TOUC, KATA TNV ¢Aon
Aeltoupylag evoc Siktuou.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

EvepynTIKEC apXEC OXESLAOHOU

2TOXO0 £XOUV TOV OXEOLAOHO €VOC OLKTUOU QLOTIKWV AUMATWY WOTE:

1. O puBuoc emavaepLopoU va EMAPKEL yla dlatApnon Twv aepofLwyv
ouvOnkwv.

2. HtupBwdng pon va neplopiletal o€ onpeia 0o to Avpa givall
ONTITLKO.

3. H ouoowpeuon otepewv oto SIKTUO va lval TEPLOPLOUEVN.

4. To maxo¢ Tou oxnMaATIopEVOU BlodiAp oToug aywyoug va eivol 600 To
duvatov Aemtotepo.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

MNadntikeg apxEg oxedlraopou

ATtOOKOTIOUV VO TtEpLlopioouV TNV SLAPpwaon HE TN XPrRon UALKWVY LLE aVToXN
otnv SLaBpwon Kat o oxedLACUOC EVOC OUOTAMATOC e€oepLlopol oTa
onueia tou diktuou, O6mou n petadopd tov VOPOBELOVU otV agpla daon
glvall onpavTkn.

Mia aabénon tou towevtou Portland oto pelypa Tou oKUpoSEUATOC N N
XpNon oAKOALKWY UAKWV HELWVEL TO puBuo dLaBpwonc tou, Aoyw NG
avénong TNG AAKOALKOTNTOG

Ewdikol tumtoL okupodepatoc, e upnAn avtoxn otnv dStaBpwaon emniong
UTTAPXOUV,AAA TO KOOTOC TOUG Elval OXETIKA LY NAO.

EvOAAQKTIKA, N ETILPAVELD TOU OKUPOSENATOC Umopel va KAAUDOEL e
ELOLKA avTLOLABpWTIKA KOAUppoTa N SladopeTLKA UITOPEL vaL YiVEL XpAon
TIAQLOTLKWYV UALKWV.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

MéEBoboL eEAEyXOU ONTITLKOTNTOG

OL uEBoSOL EAEYXOU ONTITIKOTNTOC EXOUV TIALEEL ONUAVTLKO pOAO oTNV
AeLltoupyla TwV SIKTUWV QOTIKWV AUUATWY, Ta TEAEUTALO OOPAVTA UE
nevnvta xpovia, Aoyw tnc aduvapioc mpoBAsPnc twv npoPAnuATwWyY
oNTMTKOTNTAC KOTA TNV daon oxedlaopo.

YuvNOwc amattouv TNV POcOnKnN EVOc XNULKOU Kol Ba ipEmeL va
géetalovtol Ldlailtepo MPOOCEKTIKA OL TILOOVEC APVNTLKEC OUVETIELEC OTNV
LLETETIELTO EMEEEPYAOLA TWV OLOTIKWV AU LLATWV.



Yrniocuotnuata BLoxNKWV LETATPOTIWVY

Mivoxaz 2.14 MzeBodor eleyyon oNATIKOT TS OF OIKTUO ATTIKGY AVLATOV.

MesBosog

Neplopiopoc Biokoyiknc dpaatneétnTac  Mpoodnkn PAcewy

XnWIKn ofEibwaTn/KaTaKpruvIon
udpoBeiou

MéEBodol emefepyaTiac TnNC aéplag
paang

Mnyavikég péBodol

Augnaon duvapikou ofeilGoavaywyng

XAwpiwan

MpocBnkn aAdTwv g1drpou

MpooBnkn utrepoEeidiou Tou udpoyovou
Ofovwar)

[MpooBnKn UTTEpUayyavIKoD Kahiou

XnUIKEC
BioAoyIkéC

MAUCN DIKTUOU yIQ QTTOUAKPUVOT TWV aToBETEWY

XpRon uSpauAIKWY PNXavIoUwy yia TNy
QITOKOAANGT TOU Blogily

[MpooBnkn atyoc@aipikol oEuyovou
MpooBnkn kaBapou ofuydvou

MpocBnkn VITRIKOUVITRWIoUC
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Yrniocuotnuata BLoxNKWV LETATPOTIWVY

MeEBodoL eAéyxou onmrikotntag Avénon duvapikol ofetdboavaywyng
MpocBnkn vitplkou

[Mivakos 2.15 H exiépoaon Tov niektpoviako 6EKTY oV Topaiafi) eVEpYEINC HECH ETEPOTPOPOL
uetaforicpon.

Agpopia avatrvon

CH,COO™ +20, — 2HCO; + H*

AGq = -201,3 KcallavTispaoan

AvVagpOopIa avaTrvon HE VITRIKO

CH,CO0™ +SNO; + LH* — 2HCO; + 2N, +2H,0
5 5 3572 57

AG, = -189,0 KcallavTidpaon

Avagpopia avaTtrvor He BENKO
CH,COO~+S03 +2H* —2HCO; +H,S

AGg = -11,3 KcallavTispaan
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Yrniocuotnuata BLoxNKWV LETATPOTIWVY

MéEBoSoL EAEYXOU GNITIKOTNTOG

Neploplopog BLoAoyikng SpaoctnpLotnTog
MpooBnkn Baocswv
XAwplwon

Xnukn o€etdwon/katakpripvion StaAutol vdpobeilov
MpooBnkn aAdtwv odrpou

MpooBnkn untepoéeldiov Tou udpoyovou

Olovwon

MpooBnkn umeppayyavikol KaAiou

MéEBodol eneepyaoioc tng agplac paonc

Mpoopodnong os Baotkd A 0EEOWTIKA StaAvpata,

Blodhtpa (o emiBapupevoc agpac dtepxetal peoa amno ¢eidtpo (oteidla
TploBevouc obnpou) omnou £xeL avartuXOel flodily,

3/2/2023



Yrioouotripota BLOXNUKWY LETATPOTIWY

[MpooBRkn utrEPOLEIdiou TOU UdPOYOVOU

3/2/2023

[MpooONRKN uTTEPUAYYAVIKOU KaAiou
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Yrioouotripota BLOXNUKWY LETATPOTIWY

Movada eTre¢epyaciag agpa yia atroudkpuvaorn udpobeiou.
(Mnyn: AladikTuo)

3/2/2023
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Yrioouotripota BLOXNUKWY LETATPOTIWY

MéEBoboL EAEYXOU GNITLKOTNTOG

Mnxovikég pEBodot

H emovaalwpnon Twv oTEPEWV ANOBECEWV ECW EAEYXOUEVNC TTAUCNC TOU
SLktUOoU Kal N armokoAAnon tou BlodbiAp e XpAon KNXOVIKAC odaipag
armoteAoUV Ta KUPLOTEPQ

rnapadeiyporta unXovikwyv HeBodwv yla Twv EAeYX0 TWV TIPOPANUATWV
ONTTIKOTNTOC.

2.Qaipeg atrokOAANONG BIOYIAY yIA 5,
QIKTUO AOTIKWY AUPATWV.




[TpocTTECEPYATIX

KaBnyntng . MeAidng

Tunua Mnxavikwyv lNepiBaAAovTtog

Epyaompio Alaxeipiong kai TexvoAoyiag Yypwv
ATTOBANTWY



I AlaypapLpot pong




Duolkeg Olepyaoieg

Eoxapwon
EAQTTWON TWV XOVOPWV OTEPEWV (TEMAXLOMO, Bpavon, aAeon,
E£0XOPLOUATWV)

Awavyaon vpnAov puBuou

3. E&looppomnnon pong

4. Avapén pong

5. AvAaulén kol CUCCWHATWON
6. E&dppwon

7. Kabilnon

8.

9.

Alaywplopocg e smtaxvvon tne Baputntac (6ivn)
10. EmtimtAgvon

11. Metadopa oéuyovou

12. Agplopog



QDuoikec dlepyaoleg

EEIOOOPQTTHUH pong - SKT(?Q, YPGUUTjQ
(ya eEopdAuvon Twv napoxwv atxpng)

O XAGPIO

AroBrikeuon anévepwv
and avtiotpoen mMAUON

Anovepa avtiotpopng mAUoNg O

MNpwTtoBaBula BloAoyikn AeutepoBaduia
kabilnon Slepyaoia kaBi{non
; 7
, EEGupwon %
Elopon : :
Eoxdpwon kat
TEHAIOUOQ Ekpor

AvakukAopopia Blootepewv
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Quoikec dlepyaoiec - Eoxapwon

O poAog TNG ival n amopakpuvon cwpatdiwyv mou Ba urmopovoav va
TIPOKAAECOUV

1. Znpio otov €€oMALOUO

2. No eAaTtTwoouV TN cUVOALKN a€LOTILOTLA KOl ATTOTEAECUATIKOTNTA TNG
EYKATAOTOONG

3. No npokaAEcouv pumavon Twv VOATWVWV PEVUATWV



Quoikec dlepyaoiec - Eoxapwon

Eoxdapwaon
XOVOPEC OXApEC Mikpooxdpeg NeTITEC OXApEC
6 ewg 150 mm <50 um <6 mm
XEIPOKQ- Mnxavika 21amikeg  MepioTpepopevo  KAipakwrég
Bapifopeveg KaBapI{OpEVEC g@nVoEIBEig TUMTTAVO
I papdol
Kivnon pe MaAivopopiko AAuaoeIdeic ATEpuova
aAugida EéaTpo IHavTa

2XNHOTLKA SLAYPOUMOTO YLIOL TOUC TUTIOUC TWV OXOLP WV TIOU
XpNnoLuomotLouvtoL



Quoikec dlepyaoiec - Eoxapwon

Fine Screen

Perforated Plate Screen Mesh Screen

Eldn duatpntwyv oxapwv

H duataén eoxapwong
Uropel va amoteAeital ano:
= napaAAnAec papfdouc n
xovopa cuppata
(amopaKkpuvon oTEPEWV
peyaAou peyEboug),

= SIKTUWTO, LETAAALKO
TMAEypa 1 dlatpntn mAGKa
KoLl

* TOL OVOlypaTo pUiopel va
£XOUV OTIOLOOATIOTE o)X
* VEVLKA ELVOL OTTEC UE
KUKALKA ) opBoywvia
Slatoun



Quoikec Slepyaoiec - Eoxapwon

TUTIKEC TTAPAUETPOL OXESLACUOU

Movadeg H.ILA Movadeg Sl
Napdaperpog ~ MéBo5og kabapiopou M£Bodog kaBapiopou

Movada . — Movada - §
XeipwvakTikd Mnyavika XeipwvakTika Mnyavika

MéyeBog papdou

MAGTOG in 0.2-0.6 0.2-0.6 mm 515 515

BaBog in 1.0-1.5 RS mm 25—-38 25—-38
AIGKEVA PETAGU TV : 2 .
OBBBWY in 1.0-2.0 0.6-3.0 mm 25~50 1515
KAion wg 1Tpog TNV ) 0 - i
KATAKOPUPO 30-45 0-30 30-45 0-30
TaxuTnTa TTPOCEYYIONG

MéyioTn 2.0-3.25 m/s 0.3-0.6 0.6-1.0

EAGxioTn 1.0-1.6 m/s 0.3-0.5
o e 6-24 mm 150 150-600

UOPAUAIKEC ATTWAEIEC




Quoikec dlepyaoiec - Eoxapwon

Aldta&n autoépartou

Metadoon kivnong KaBapLopoU 2uaTolyia

Bpayovwyv UBPAUALKOG
. KavaAu L~ yPUAOQ
=E0TH0 £0XAPIOPATOV il
OuvEXOUQ v
aAuoidag '

2xapa pe paddoug

AdvTia EEoTpou o
e

.“_ i -

TUTILKEC UNXAVLKA KaBapLl{OpEVEC XOVOPEC OXAPEC
a) tpocOlov kaBaplopou, B) maAwvdpopikol EEoTpou



Quoikec dlepyaoiec - Eoxapwon

119528, 2070

TUTILKEC UNXAVLKA KaBapLl{OpEVEC XOVOPEC OXAPEC
a) tpocOlov kaBaplopou, B) maAwvdpopikol EEoTpou



Quoikec dlepyaoiec - Eoxapwon

Turka otolyeia amopdkpuvong tou BOD kot twv TSS pe Aemteg
OXOPEC TTOU XPNOLUOTIOLOUVTOL YLOL VOL AVTLKOTAOTACOUV TNV

kaBilnon
. , MéyeBog avolypdtwy  Atmropdkpuvon %
TEHE OXE o in mm BOD TSS
>10a0epr] TTAPABOAIKN 0.0625 1.6 5-20 5-30
[MePIOTPEPOPEVOU TUUTTAVOU 0.01 0.25 25 - 50 25 - 45

“ H Trpaypatikiy GTTOUGKPUVON TTOU HTTOPEi va eTTEUXDEI gCapT@Tal a1 TN
@UON TOU OUOTAMATOG OUAAOYAG TWv UYPWV aTTOBANTWY Kal TO XPOVO
HETAPOPAC TWV UYPWYV ATTORANTWYV.



AlaxwpIoPOC UE BaputnTa

Bswpia diaxwpiocpoU pe BaputnTta - MNMeprypaen
H kaBi{non xpnoiyoTrolsiTal yia TNV atTouakpuvon
Apuou,

TSS (TTpwTtoBdOuia kabinon)

BioAoyikwv Kpokidwv (deutepoaduia kabilnon)
XNMUIKWV KPOKidwV

[TUKVWON TWV OTEPEWYV O€ TTAXUVTEC AQOTING.



AlaxwpIoPOC UE BaputnTa

Bswpia diaxwpiocpoU pe BaputnTta - MNMeprypaen

Me BAaon Tn CUYKEVTPWON KAl TNV TAON TwV CwWHaTIdiwVv va
aAANAeTTIOpOUV, UTTAPXOUV TECOEPIC TUTTOI KaBilnong ue
BapuTnTa:

(1) JIAKEKPIMEVWY OCWHATIOIWV,

(2) cucowuaTtwong,

(3) TTapepTrodIoNEVN (€TTiIONC KAAgiTal wvNnc) Kal
(4) ue oupTtrieon.

AAAec diepyaaiec diaxwpiopou Pe BapuTtnTta TTEPIAAUBAVOUY TNV
KaBilnon uywnAou pubpou, Tnv KaBilnon JE ETTITAXUVOUEVN
BapuTnTa KAl TNV ETTITTAEUON



AlaxwpIoPOC UE BaputnTa

KafBilnon AlakekpIgéEvwyY ZwHaTIOiwV (10aVIKH)

H 1daviky kaBilnon dIaKEKPINEVWY OCWHPATIOIWY O€ TPEIC
OIAPOPETIKOUG TUTTOUG decapevwy Kabilnong a) opBoywvia, B)
KUKAIKI, Y) avodIKN¢ PoNg
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(MNnyR: Mnxavik Yypwv ATToBARTWV)



ATToAKpuUvOon AUuoU
Atropdakpuvon auUou

H ammopdkpuvon Guuou atrd uypd atrofAnTa YTTopEi va
ETTEUXOEI NE ECAPMWTEC 1] ME PUYOKEVTPIKO DIAXWPIOUO TWV
OTEPEWV.

O1 eCappwTEC oxedialovTal yia TNV ATTOUNAKPUVON

XOAIKIWYV,

QMPOXAAIKOU,

TEQPPAg 1

AAAWV Bapiwy OTEPEWV UAIKWV TTOU £XOUV TaxUuTnTa KaBinong
N OXETIKI TTUKVOTNTA JEYOAUTEPN ATTO AUTA TWV OPYAVIKWV
ONTITIKWYV OTEPEWYV OTA UYPA aTTORANTA.



ATToAKpuUvOon AUuoU

AtToudakpuvon AUuOU

O1 eCappWTEC oOUVABWCS TOTTOBETOUVTAI META ATTO TIC OXAPEC KAl
TTPIV TN TTPpwTOoRABUIa decapevh kaBidnonc.

O1 degapevéC TTPpWTORABUIOC KABI(NnoNC XpnoIJoTToIoUVTal VIA
TV QTTOMAKPUVON TWV BapIwV OPYAVIKWY OTEPEWV.

2.€ OPIOUEVEC EYKATAOTACEIC, Ol ECANMWTEC TTPONYOUVTAl TWV
EYKATAOTACEWYV £0XApWONG.

[evIK@, N eykaTaoTaon Twyv dIaTagewyv oXApwaong UTTPoaTA
ATTO TOUG ECAUMWTEC DIEUKOAUVEI TN AEITOUpYia Kal TN
guvTiPNOoN TWV JIATACEWY ATTOPNAKPUVAONG TNG AUUOU.
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ATToAKpuUvOon AUuoU

Eidn ESappwtwyv

O1 eCauPWTEC XpNOoIJoTToIoUVTal VIA

(1) va TTpooTaTEUCOUV TOV KIVOUUEVO UNXAVIKO £COTTAIONO
atTd TPIREC Kal a1Td un QUOIKA PBopAQ,

(2) va JEIWOOUV TO OXNUATIONO aTToBE0EWV O€ aywyouc,
KavaAla Kal CWANVWOEIG Kal

(3) va JEIWOOUV TN OUXVOTNTA KOBAPIOUOU TWV XWVEUTWV
TTOU TTPOKOAEITAI ATTO UTTEPBOAIKI) CUCOWPEUC AUUOU.

H amroudakpuvon tnG AUUOU gival ouo1wdng otav TrponyeEital

ATTO PUYOKEVTPEC AVTAIEG, EVAAAAKTEC BepUOTNTAC KAl AVTAIEC

dlappaypaTog uwnAng trieong.



ATToAKpuUvOon AUuoU

Eidn ESappwTtwyv

YTTAPXOUV TPEIC YEVIKOI TUTTOI ECAMMWTWV:

« opIlovTIag poNnG o€ opBoywvia i TETpaywvn dIdTacn,
e aepI(OMEVOI N

* TUTTOU divVNnG.



ATToAKpuUvOon AUuoU

Eidn ESappwTtwyv

2.TOV TUTTO OpICOVTIOC PONG, N PON TTEPVAEI JECO ATTO MIA
decapevn o€ opIlOVTIA KATEUBUVON KAl N YPOUMIKA TaXUTNTA
TNG PONG EAEYXETAI ATTO TIC DIACTACEIC TNG Jovadag, Tn Bupa
dIaVOUNC TNG EI0PONG KAl TOV UTTEPXEIAIOTA TNV €000 TNG
EKPONG.

O agp1lGuevog TUTTOC ATTOTEAEITAI ATTO UIa OECAUEVT AEPIOUOU
ME €AIKOEION por) OTTOU N EAIKOEIONG TaXUTNTA AVATITUCCETAI KAl
EAEYXETAI ATTO TIC DIACTACEIC TNG OECAMEVNG KAI TV TTOCOTNTA
TOU a€pa TTOU TTAPEXETAI OTN povada.

O 1UTTOC divng aTtroTeAEITAI ATTO P KUAIVOPIKNA OECAPEV OTNV
OTTOIa N PON EI0AYETAI EQATITOMEVIKA £TOI WOTE VA
dnuIoupynBei pia por) Tutrou divng.



ATToAKpuUvOon AUuoU

Eidon ESappwTtwyv

O dlaxwpIoPOC TNG APUOU OPEiAETal OTIC OUVAUEIC BapUTnTAC
KOl OTIC PUYOKEVTPEC DUVAEIC.

O oxedIaouOG TWV ECAPNNWTWY PaacileTal ouvnBwe oTnV
ATTONAKPUVON OCWHATIOIWY AMPOU JE OXETIKN TTUKVOTNTA 2.65
Kal o€ Beppokpacia uypwyv amroBAiTwy 15.5°C.

QQoT1600, N avaAuon Twv OEOONEVWY ATTOUAKPUVONG AUHOU
OEiXVEl OTI N OXETIKA TTUKVOTNTA KUMAIVETAI aTTO 1.3 €wg 2.7.

WATER Sunrale

o .




ATToAKpuUvOon AUuoU

OpOoywviol ECappwtég OpilovTiag Pong

Movddeg H.M.A ' ‘Movadeg S.1.

Movadeg ITEupp S
Xpbvog TTapapovng S 45 - 90 60 S 45 -90 60
OpilovTia TaxuTnTA ft/s 0.8-1.3 1.0 m/s 0.25-0.4 0.3
TaxutnTa KaBilnonc yia
ATTONAKPUVOT:
0.21 mm (65-mesh) cwpaTIdiwv ft/min® 32-42 3.8 m/min® 1.0-1.3 1.15
0.15 mm (65-mesh) cwuandiwv ft/min®  2.0-3.0 25 m/min® 0.6-0.9 0.75
YOPAUAIKEG OTTWAEIEC O€ £va TUAUO
eAEYXOU WG % Tou BaBouc oTo %o 30 -40 36" % 30-40 36°
KOVOAI
E’fTHT)\EO’V HNKOG TTOU aTTaITEITaN Yia o, o5 _ 50 30 o, o5 _ 50 30
10 TUPBWOEC OTNV €i0000 Kal £€000

“Otav n oxeTIKA TTUKVOTATA TNS GUPOU EiVal ONUAVTIKA MIKPOTEPN OTTS 2.65, TIPETTEI VA XPNOIMOTIOIOUVTAl
MIKPOTEPEG TAXUTNTEG.
PMa TN pUBuIoN Pe petpnTth Parshall.



ATToAKpuUvOon AUuoU

Agpilouevol ECOpNpWTEG
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Kivntog daxutnpag-
o avuPwuevn BEon
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Aywyog
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Adtagn kwvntou dlaxutripa

Alataén aywyou dlayxutrpwv

/ 2mpLEn oe povn paya

Kivntég ouvdeopog

X
MeEylotn erupdvela vepou
'
AvVQTEPOG avaptripag aywyou
[0 ApBpwtdg ouvdeopog
Katwtepog avaptnipag aywyou
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ATTOuAKpPUVON AUUOU

| Aerated Grit Chambers with Air Lift Pumps

v

Maintenance ']
brackett 7

Agpilouevol ECOpNpWTEG

I Bridge&
operation >
platform ;

MeTakivoupe

Bridge
gearmotor

KavdAia culhoyng \
d[JIJOU yepupa
Scraper blade for
grease
¥ Air-lift sand pump £ Air injection pipe
= I = I T
@) . ]
4 Mpapun avriiog

Ipappn aapa\

\// OTTONOKPUVOUEVRS
/ QuHOU :

Ailaxutnpag AvTAia
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4
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v ~




ATToAKpuUvOon AUuoU

Agpilouevol ECOpNpWTEG

EAkogIdric pon
uypwv
YTTEPXEIMOTNG
e€odou
Eicodog
e

TD_OX“':‘, (Mnyn: Mnxavikn Yypwv ATToRANTWY)
owuaTIdiwyv aupou



ATToAKpuUvOon AUuoU
AgpilOpevol ESaupwTEG

2TOUG aEPICOUEVOUC ECAPMWTEG, O AEPAC EICAYETAI ATTO TN HIA
TTAEUPA TNG opBoywviag dECANEVNC YIa va dnuioupynOEi pia
eANIKOEIONG pon KABETN oTn pony HEoa aTrd Tn deCauevn.

Ta Baputepa cwHaATidIA TG APUOU TTOU £X0UV UYPNAOTEPEC TAXUTNTEC
kaBi{nong kaBi{avouv oTov TTUBPEVA TNG OECAMEVG.

Ta eAa@pUTEPA, KUPIWG OpYyaVIKA CWUATIOIA, TTAPAUEVOUV OF
alwPENON KAl TTEPVOUV JECA aTTO Tn OECAUEVN.

H taxuTtnTta NG TTEPIOTPOPNGS N avadeuonc kabopilel To PEyEBOC TwV
owuaTIdiwV Ta oTToia Ba ATTOMAKEUVOOUV PE DEDOPEVN OXETIKN

1 4
I I U KVOT n Ta . Kwntég dlaxutipag-— | ZTpIEN oe povn pdya
oe avuwpévn BEan
Aloupvéviot
odnyol aywywv
/\\ L Kivntég olvBeouog
Aywyog Y

agpa i
~ ~
Méyio erugdvela vepou
=

AdTagn kivntou daxumpa Avitepog avaptipag aywyou
q ~ [dApBpwTdg clvdeopOg

AATOEN aywyol SlaxuTipwy Katwtepog avaptipag aywyol

L |
% - T—AKpO NG KEPAANIG [ —I

= a4
v 4 v d




ATToAKpuUvOon AUuoU

AgpilOpevol ESCOUUWTEG

2.xediadovTtal yia va atTrogakpuvovTal
owpartidla pye diapetpo 0.21 mm n
LMEYOAUTEPQ, JE XPOVOUC TTAPAMOVNG 2-
N 5- AETTTWYV KATA TNV wplaia TTapoxn
AIXMNG.

O1 diaxutpec TottoBeTouvTal 0.45 £WC
0.6 m TTavw atro Tov TTUBuEvA.

AvVaKAQOTNPEC £10000U Kal €000V
XPNOIYOTTOIOUVTAIl OUXVA VI UDPAUAIKO
EAEYXO Kal BeATiwWON TNG ATTOO00NG
ATTOMAKPUVONG AUUOU.

j_.l

N

L |

Ipappn oépa

L Aiayutripag

TN

Ipapury avrAiag
QATTOUAKPUVONEVNG




ATToAKpuUvOon AUuoU

Agpi1louevol ECONpWTEG — BaOIKA OTOIXEIO OXEQIOOUOU

a Movadeg H.INLA Movadeg S.I.
Mepeypampens Movadeg Ebe e Tumf( n Movadeg Eup'og
TINWV TIMA TIHWV
Xpovog, napquovng i min 2-5 3 min 2-5 3
TTAPOXN AIXUNg
Al0oTACEIC:
BaBog ft 7-16 m 2-5
Mnkog ft 25-65 m 7.5-20
[MAGTOC ft 8-23 m 2:5-7
NAOYyog TTAGTOUG- BdaBoug N\OyOG 1:110 51 1:5:1 Noyog 191 e 50 T
AOYOG UNKOUG - TTAATOUG AOYOG 3110 5:1 4:1 N\Oyog 3:1to 5:1 4:1
MNapoxn agpa ava B o g - — .
LOVGBA UAKOUC ft™/ft-min 3-8 m~/m-min 0.2-0.5
[MoooTNTA APUOoU ftS/Mgal 0.5-27 2 m®10°m®  0.004-0.20 0.015




NMpwTtofdaBuia kaBilnon

Napadeiypa: 2xedlaopog [llpwtofaduiag Aeggapevig
Ka@ilnong

Primary Settlement Tank

__I l I\/ 1 Settled Sewage

Sludge blanket




NMpwTtofdadBuia kadilnon

TUTTIKA OYXEOINOTIKA XOPOKTNPIOTIKA Yio OtSapeEVEG A
Kafidnong
NMapdpeTpog Movddeg Medio TUTTIKEG TIMEG
Aegapevég A kaBilnong mou akoAouBouvTal atrd deutepofaduIa eTTESEPYATia

XpOvog TTapapovig h 1.5-2.5 2.0
TayxutnTta utrepxEiAiong

Méon Trapoxn m3/m2.d 30-50 40
Qpiaia TTapoxn arxpng m3/m".d 80-120 100
PopTion UTTEPXEINIOTA m3/m2.d 125-500 250

A Baduia kaBi{non pe eTioTpo@Pn ATTORBANTWY EVEPYOU IAUOG
XpOvog TTapapovig h 1.5-2.5 2.0
TayxutnTta utrepPXEiAiong

Méon Tmapoxn m3/m2.d 24-32 28
Qpiaia TTapoxn aIxpng m3/m2.d 48-70 60
do6pTion UTTEPXEINIOTA m3/m2.d 125-500 250



Mapadeiypa:

KrnAiZnrener

NMNpwTtoBaduia kadilnon

2xedlaopog lMpwTtofaduiag AegEapevng

L

length profile

1 ]
TEW Water | -a‘\__x Vo I
‘ | !
I EQ \ r
]
____________________ P |
g oG : /
sludye T..'r clarified water
L = lgngth 1 inlet zene
B = width 2 sgittling zone
H = dapth 3 outlat zone
4 shuclge zone
plan view
2 B

D~




NMpwTtofdadBuia kadilnon

TUTTIKEG OIOOTAOCEIG VIO OPBOYWVIES KOl KUKAIKEG

OegaueEVEG
MapdaueTpog Movadeg Medio TUTTIKEG TIMEG
OpBoywvieg:
Babog m 3-4.9 2.0
Mrkog m 15-90
[TAaTOg m 32-24 40
Taxutnta ¢EoTpwy m/min 0.6-1.2 100
A BaOuia kaBilnon pe eTioTpoPn ATTOBARTWY EVEPYOU IAUOG
Babog m 3-4.9 4.3
AIQUETPOC m 3-60 12-45
KAion tTuBuéva mm/mm 1/16-1/6 281/12

TaxuTnTa EEoTPpWV m/min 0.02-0.05 0.03



Ta Baoika Tn¢ digpyaaiac NG
EVEPYOU IAUOC

KaBnyntng . MeAidng

Tunua Mnxavikwyv lNepiBaAAovTtog

Epyaompio Alaxeipiong kai TexvoAoyiag Yypwv
ATTOBANTWY



[1aTi €lval atrapaiTnTn N
ETTECEQPYOTIN

* [0 va TTPOCTATEUTEI N TTOIOTNTA TWV
ETTIPAVEIOKWYV UOATWYV OTTO:

— KaravaAwaon Tou dIaAUpgEVOU 0EUYOVOU
(KaTaoTPOPNN TNG ICOPPOTTIOC TOU
OIKOOUQTIMOTOC)

— Eutpo@ioudcg
— AloBnTIKN utTORBABUION
— Eiocodo¢ 1o¢IkwVv ouoiwv
* [0 TNV TTPOCTACIa TNG ONUOCIAC UYIEIVAC OTTO
TTaboyova PIKpopia



TUTTIKQ TTOIOTIKO XOPOAKTNPIOTIKA
AOTIKWV atroBANTwYV (oe mg/l)

* AAKOQAIKOTNTO

« BOD5

« COD

* SS (aIwp. oTEPEQ)
« OANKO N

 OAIKOC P

50- 200
100-300
250-1000
100-350

20-80
5-20



T1 €ival TO cuoTNUA EVEPYOU IAUOC

Eivai n dlgpyaoia, n otroia pe 1N onbeia
LUIKPOOPYAVIOUWV OTTOIKOOOUEI TOUC
OPYAVIKOUC PUTTOUC TWwV aTTOBANTWY OE€
aepofio TrepIBAAAOV.

H Olepyacia auty akoAouBegitalr atro  uid
paon dlaxwpiouou TwV BakTnpiwv atro T0
ETTECEPYATMEVO VEPO.






H IAUG BpiokeTal o€ aiwpnon oTn deCauev aEPIOPOU Kal OVOUACZETAI «KEVEPYOC
INUG» DIOTI TTEPIEXEI TOUG HIKPOOPYAVIOUOUG

Alaxwpiletal otnv degapevry kKaBilnong Kal avakukKAoQopEiTal oTn OeCaUEV
QEPIOUOU
MiKpoopyavIouOoi KATAVAAWVOUV TOUG PUTTOUG AV TPO®PH KAl avaTTapAyovTal

Mia TTOO00TNTA JIKPOOPYAVICUWY (TTEPICOEIa IAUG) ATTOUAKPUVETAI KAOBNUEPIVA
atrdé To ouoTNnua.



BioAoyikr atroikodopnon pUTTWY

O1 yIKpoopyavIouoi avaAioKouv Toug PUTTOUG oAV TPO®PN ME
TN BonBeia ocuyovou.

Opyavikn UAN + uikpoopyaviopoi + O2

—> VEol Jikpoopyaviopoi + CO, + H,O + gvepyela

92



Ta BakTApia XpNOIJOTTIOIoUV 0EUYOVO VIO
TPEIC OKOTTOUC:

1. va ogeIdwaoouv TNV opyavikn UAn, yia
TTAPAYWYN €VEPYEING, OIOGEIDIOU TOU
avOpaka kal vepou

2. YO avaTtrapaywyn

3. yla va O0ceIdWOOUV TIC OUCIEC TToU
TTPOEPXOVTAl  ATTO  TOUC  VEKPOUC
OPYQAVIOPOUC



O1 BIoAOYIKEC aVTIOPACEIC OTNV 0OcEidwan
TOU avBpakouyou puUTTou

MeTaTpo1r) TNG OPYAVIKAG UANG
OpyavikfuAn + O, >  CO, + H,O + evépyela
Mapaywyn VEwvV KUTTApWV

Opyavik@UAN+ P+ N+ 0O, -2 Néakurrapa + CO, + H,O

ATTod0UNON VEKPWY KUTTAPWYV

YAn kuttapommAdaopatog + O, = CO, + H,O + Noff NOj + evépyeia

94



To ouoTnua TNG evepyou IAUOG, TNV TTPWTN TOU HOP®N,
ATTONAKPUVE POVO TOV avOpaKouUxo pUTTO.

2NUEPA, TIOU Ol ATTAITACEIC TNG E€TTOXNG MOC OTNV
ATTOMNAKPUVON TWV PUTTWV  Eival  PEYOAUTEPEC, TO
ouoTnNUa TNG EVEPYOU IAUOG £XEI AVATITUXOEI O€ TETOIO
BaBuo, woTte va agaipei pe Pakrtipla alwTto  Kal
PO POPO.

O1 d1apOopOI JIKPOOPYAVIOUOI BpiokovTal TNV EVEPYO
IAU UTTO Jop@P CUCCWHATWHATWY, TTOU ovopalovTal
VIQADEC
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Mnxaviouoc¢ dnUIoUPYIAC TWV VIPAdOWV
EVEPYOU IAUOC

H vipada dnuioupyeEital o€ Tpia oTadIaA:
A. Biotrpoopopnon

B. MeTarpotm (oceidwaon)

[". Blokpokidwaon



Blotrpoopopnon

O1  udaTodIOAUTEC  OPYAVIKEC
EVWOEIC dlaTTEPVOUV NV
KUTTOPIKN UEMBPAvN TWV
BakTnpiwv KAl  atTobnkevovTal

UECO OTO KUTTOPO.

H BlotrpoopoPnon
UOATOOIOAUTWV
AapBavel
AETTTA.

TWV
EVWOEWV
xwpa oe 5 &wcg 20

YOaTodIOAUTEC EVWOEIC

Opyavikr) OAn
KUTTOPO Slatepva v
KUTTapIKn

HERPPAVN

Y

ATTOBrKEUON TNG
OpPYavikng UANG

98



Biotrpoopognon

O1 pn udaTOdIOAUTEC EVWOEIC,
TTPOOKOAAWVTAI OTA TPIXidIQ TOU
KUTTOPOU, TO OTIOI0O  €KKPIVEI
UOPOAUTIKA €viuua, JE TA OTToia
TIC OlaoTTd o€ AAAEC
UIKPOMOPIOKEC EVWOEIG.

Ol eVWOEIC AUTEC PTTOPOUV, OTN
OUVEXEID, Vva  TIpoopoPnbouv
LECA OTO KUTTOPO.

AJIGAUTEC NEYAAOMOPIAKES EVWOEIS

ABIGAUTEC EVWOEIC
KUTTapO TpogkoAhoUvTal gTo
KUTTapIKO TOiXwHa

‘Ekhuon
US pOAUTIKLDY
AttoBrfikeuon ¢ evZOpwWY Kal
opyaviknig UANG TEPAYITHOG Twv
HOKPOHOPITKWY
l EVWWTEWY
YoartodiaAuta
ATTOBNAKEVON TNG pakpopopia
OpYQavikig UANG BIaTTEPVOUV TNV

KUTTARIKA HERBpavn
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Blotrpoopopnon

H atmoBnkeupyévn oOTO KUTTOPO
Tpo®nN, oTn OUVEXEIQ, UE
0¢e1doavaywyika eviuua,
IO TTATAI KOI METATPETTETAI, HECW
UI0G aAuaidag BloXNUIKWV
QvTIOPACEWY, o€ evolaueoa
TTPOIOVTa Via TN ouvleon VEwv
KUTTApwv, o€  Oloceidlo  Tou
avOpaka Kal vepPo.

AJIGAUTEC NEYAAOMOPIAKES EVWOEIS

ABIGAUTEC EVWOEIC
KUTTapO TpogkoAhoUvTal gTo
KUTTOPIKO TOIYwHa

‘Ekhuon
US pOAUTIKLDY
ATroBrikeuon Tng evlUpwv Kai
opyavikng UANg TEPUXITHOG TV
HOKPOHOPITKWY
l EVIWOTEWV
YdarodiaAutda
ATTOBNAKEVON TNG HakpopopIa
OpYQavikig UANG BiaTepvolv TNV

KUTTARIKA HERBpavn
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Blokpokidowaon

2T0 TPITO OTAOIO, TO KUTTAPA TTPOCOKOAAWVTAI TO
EvVa PE TO GAAO Kal ONUIOUPYOUV CUCCWHATWUATA,
TA OTIoi0  EPYXOMEVO O€ ETTAPN PETAGU TOUG
ONUIoOUPYOUV VEQ PJeYaAUTEPO cwWHATIOIA.

Katd Tn ouvevwon Twv CwHaTidiwy, eykAwBicovral
avAPETO TOUG PEYOAOUOPIOKES EVWOEIG, Ol OTTOIEG
XPNOIYEUOUV  Cgav  Tpo@n OTa [OKTAPIO  TTOU
gcupiokovTal o€ eTaen padi Touc.

Ta cwpaTtidla auta ovoualovTtal VIQAOEC
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H ecaptnon TNG TTo10TNTAG TNG VIPADdAC ATTO
TAV QVATITUCN TWV BAKTNPIWV

H avAaTtTugn HEPOVWHEVWYV ik A
BakTnpiwv yivetal o€ 4 pAOCEIG. °f e 1 -
|. H @aon mrpocappoyng, givai . H .

TTPWTN, OTNV OTTOoIa TA
Eouqn 10 TTAPAYOUV Td
KOTOA g)\a eviupa, yia va
QTTOIKOOOUNOOUV TNV TPOPN
TOUG.

Il. 2T 0eUTEPN PACN, TNG
AOYQPIBUIKNG avaTITu¢nG, Ta
BakTnpla £xouv agBovn TpoYn
Kal OEOOMEVOU OTI_EXOUV OAd
Ta amrapaiTnTa £vCupua,
TToAAaTTAaCIadovTal PE
uywnAouc puBuouc.

log | bacterial density]
W
] 1
lag phase

Specific growth rate
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H ecaptnon TNG TTo10TNTAG TNG VIPADdAC ATTO
TAV QVATITUCN TWV BAKTNPIWV

O1 vipdadec, TTou oxnuatioval i Cofell

gival peyadAou peyebouc, oev & 1

kaBI{Gvouv KaAd, TTapAPEVOUY s |- JH .-

OIECTTAPMEVEC KAl TO o £ § !
Qa

ETTECEPYAOMEVO VEPO €ival BOAO.

lll. 2T @&on TG pBivoucacg
AvVATITUENG, N OIOBECIUN TPOYN
TWV BaKTNPIWV gival PeIwPEVN |
KAl ol puBuoi avatrapaywyng |
gival YETPIOIL.

To péyebog kail n TroIoTNTA TWV
PAOKWV ETTITPETTOUV TNV KOAN
KaBilnon Toug Kal 1O
ETTECEPYAOMEVO VEPO Eival
OIAUYEG.

3
X
Q
2

Exponential phase

log [bacterial density]
Acceleration phase
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IV. H T1eAeutaia @aon ovopdadetal
KOl @aorn_ evooyevoug QvaTIVONG,
xapakTtnpidetal aTo:

Tnv PIKpr TTPOCPOPA TPOYNG
[la va {noouv

TOUG
TeNlKweG TTEBQiIVOUV, TO KUTTOPIKO
TOIXWHO AUeTal Kal TO

KUTTAPOTTAQOMO XUVETAlI TIPOC Td
ECW

ATTOTEAEI
BakTrpia.

TPOPN Vyia Ta GAAQ

O1 vipadeg Tng evboyevoug
AVaTTVONG gival HIKPOU peyEBoug,
HE HEYAAO TTOCOCTO AVOPYOAVWY,

gival oupTtrayeic Kal kadi{avouyv

TTOAU ypRyopa.

log [bacterial density]

Specific growth rate

lag phase

Acceleration phase

——— e e e e

Exponential phase

Declining growth phase
Stationary phase

1
|
|
|
|
{
|
|
|
|
|
)
I
/

. el i ST s __._.___,-——___.;—————-—-—-———T

Endogenous phase
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Eival Trpo@avng n eCapTtnon TnG
TTOIOTNTOG TNS VIQADAG Kl TNG
KaB1{No1uOTNTAG TOU OTTO TO PUBUO
AVATTTUENG TWV HIKPOOPYOAVICHWV.
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BaolkEC TTAPAPETPOI AEITOUPYIOC TOU CUCTHNATOC
evepPyou IAUOC

To olUoTnua Tng evepyoU IAJOG, QvaQEépeTal OTNV

TTPOCPOPA Kal OTNV avaAwon Tpoeng (PUTTWYV) atro
UIKPOOPYQVIOUOUC,

ETTONEVWC N TTPWTAPXIKNA AEITOUPYIKN TTAPAUETPOC
gival N avaAoyia TNC TPOPNC TTPOC TNV TTOCOTNTA TWV
UIKPOOPYAVIOUWV.

H avaAoyia aut) cupoAidetal we F/M,
F N To0OTNTA TPOPNC MECA OTA AUPATA KAl

M N TOCOTNTA TWV MIKPOOPYAVIOUWY NECA OTIC
OECAMEVEC.
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[Mwg oxeTideTal o Adyog F/M e Tnv
a1TOO00N TOU CUCTHMATOC;

av n Tpopn F €ival TTOAU TTEPICOOTEPN OTTO OON
Xpeliadovrtal ol piIKpoopyaviouoi M,
TOTE AUTOi Ba avaAwOOuUV €va PEPOC TNG TPOYNC Kal N
uttoAoITtn  Tpo®ry Ba OdlaPuyel Ao TIC OECAUEVEC
QEPIOMOU PE TA ETTECEPYAOUEVA VEPQ.

av n Tpopny F ¢givar oO60n xpeialovral ol
MIKPOOPYOVIOHOI,

TOTE AUTOI Ba TNV avaAwoouv OAn KAl Ta ETTECEPYATUEVA
vepd Oa eival TToAU kaBapd kal n Piopala M xwpic
TTpoBAAuaTa.
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[Mwg oxeTideTal o Adyog F/M e Tnv
a1TOO00N TOU CUCTHMATOC;

av n Tpo@n F 0gv eTTapKEi yia TNV TToooTnTa M,

TOTE Ol MIKPOOPYAVIOMOI yia va {rjoouv, Ba avaykaoBouv
va £CAVTANOOUV TA ATTOBEPATA TWV KUTTAPWYV TOUC.

Ta eme€epyaocuéva vepd eival ouvnBwe kaBapd kal n
Biouyala utropei va trapouaciacel TrpoAnuaTa kadidnonc.

Eival TTpo@avig CUVETTWGS N £€APTNON TNG ATTOd00NG
TNG EYKATACTAONG a1To TN pOpTiIon F/M Twyv
OECAMEVWIV.
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[Mw¢ oxeTideTal N @OPTION JE TO PUBUO
AVATITUENC TWV BAKTNPIWV;

O puBuoc Awnc kal avaAwonc TG TPOPNG
gival avaAoyoc tou Aoyou F/M, vyiati TO
BakTtnpla avaykalovTtal va TTpocapuocOouv
OoT0 puBuO autov, avaloya e TN
d1aBeaIuoTNTA TNC TPOPNC.



[Mw¢ oxeTideTal N @OPTION JE TO PUBUO
AVATITUCNG TWV BaAKTNPIWYV;

‘ETO]1,
o€ yeyaia F/M

Ta BakTpia epgavifouv peyaloug pubuouc avaAwong Twv
PUTTWV

Kal o€ piIkpa F/M
eMpavi(ouv JIKPOUG pubpouc avaAwong Twyv pUTTWY

ANAG,

O PUBPOG aVATITUENG TOUG £XEI GPETN OXEON PE TOV PUBUO
ANYNG Kail geTaoAIopoU TnG Tpo@ng Toug. H Trapaywyr) veag
Blopadag, vewv ONAAdK KUTTAPWYV gival avaAoyn Tng
TTOOOTNTAC TOU AVOAWBEVTOC pUTTOU.
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Ti oxéon €xel n opTion F/M Kal o puBuocg
AVATITUCNG TWV BAKTNPIWV PYE TNV TTEPICOEIA TNG
AAOTING;

Ta Bakmpia PeTaBoAiloviag TOUuG PUTTOUC
TTAPAYOUV KaBNUEPIVA vEQ KUTTAPOA.

[la va diatnpnBei n  avaloyia F/M,
QTTOMOKPUVETAI OTTO  TIC OECAMEVEC MId
TTOOOTNTA MIKPOOPYAVIOMWY (IAUOC) ion ME
QUTN TTOU TTAPAYETAI NMEPNTIWC.

H TToo0TnNTa QUTH AEyETal TTEPIOCOEIO AQOTTNC.
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Av n Trepicocla TNPEITAl 0 UWNAEC TIMEC, QUTO
onuaivel OTI TTETAUE ATTO TO OUCTNUA MEYAAEC
TTOOOTNTEC MIKPOOPYAVIOMWY, HUE CUVETTEID N
Biopyala M va pnv KpartiETal yia PEYAAO XPOVIKO
dlaoTNUa OTIC deCAMEVEC Kal 0 Aoyoc F/M va gival
LEYAAOC, apou 1o M gival JIKPO.

Otav opw¢ 10 F/M €ivar peyalo, TOTE, OTTWC
Ava@EPONKE TTPONYOUMEVWCG, TO [BaKTipla TiBevTal
o€ uynAoucg pubuouc avaTrTuenc.

Av n Trepicoela TNPEITAI O XAMUNAEC TIMEC, TOTE
Kpataue TN  Proydla 1o TTOAU  JECA  OTIC
decapeveg, aucavoupe To M kal peiwvoupe To F/M.
2.€ XaunAda opwcg F/M o puBuocg avarrtueng Twyv
BakTnpiwv gival XapunAoc.
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Tn XpoviKn OIApPKEIa TTOU KpATAPE TN Biopada Kata
UECO OpPO HECA OTIC OECAMEVEC OVONACOUE,
NAIKia TG AAoTTNG.

* TO avrioroixo F/M givar uikoo

* 0 PUBUOC aVATTTUENC gival LIKPOC- N amédoan TNC
EyKQTAOTAONS UEYAAN

7O avrioroixo F/M givar ueydAo
* 0 pUBuOC avamrruéng Ueyaoc
* N ATTO0000N TNC EYKATAOTAONC Eival UIKPN



O diaxwpIoPOC TNG IAUOC OTNV OECAMEVN
KaBi{nong Kal N ETTAVAKUKAOQOpIa

H evepyocC INUC TTPETTE
»va Kabi{avel eUKOAQ

»Va  JNV  TTOPOMEVEI  MEYAAO XPOVIKO
dlaoTnua aTtnv decapevn Kabidnong

»Va ETTAVOKUKAOQEI KATA ouveXN TPOTTO.



FAVETTAPKNC ETTAVAKUKAOQOPIQ,

>OI0KOTTITOMEVN ETTAVAKUKAOPOPIQ,

»penon  TnG  Oggapevng  kabignong - wg
amroOnkeut) AAoTNG, OnuIoupyia €TTKaBioEwy
OTOV TTUBEVQ

gival aTTaPAOEKTEG OUVONKES AsiToupyiag TNG
£YKATAOTAONC.
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H kaBi{noiyotnta NG IAUOC ecaptaral atro
TTOAAOUC TTAPAYOVTEC, OTTWG ATTO

TN POPTION TWV OECAUEVWV,

>TOV QEPIOUO,

>N Bepuokpaaoia,

TNV UTTapEN vAUATOEIOWY HMIKPOOPYAVIOUWYV
KAl ATTO TNV YEWMETPIA TWV OECAMEVWIV



INAEONEKTHMATA KAI MEIONEKTHMATA XYXTHMATON I'TA THN

A®AIPEXH TOY BOD KAI THN NITPOIIOIHXH

YvoTnuo ITAeovekTpota MewovekTpota
IThpovug 20vn0eg, amodedEYUEVO GTNV TTPAEN Emippeni|c o€ vipotosion
avAUENG E@apuocipo e moAAd 10m vypav avOY®GCT 1AO0G
amoPANTOV
MeydAn tkavotnta apoimong Ge
TEPIMTWOOT LYNANGS POPTIOTNG KOl
To&IKOV EMPOADV
Opotopopen amaitnomn o&uyovou
O oyedl0c1OG TOL €lvonl GYETIKA ATAOG
KatdAAniog yia kdOe cvuoTnUO
OEPICLLOV
Tomiknc AmooedeYUEVO GTNV TTPAEN O Aemtopepnc oYEONAGUOG
euPoikng ponc | Emrvyydver peyalvtepn peimon KoL M Aettovpyio Tov givon
alotov amod to ITA O TEPITAOKOG
IIpocapuocipo oe moAhd Aettovpyikd | ITiBavov va eival dOcKoin 1
GLGTNUOTO GUUTEPIAOALUPAVOUEVOL KOl | TPOGAPLOYT] TOV
™C Pabudmtg mapoyngs, oeaueving AVEPOOLOCUO HE 0EVYOVO
EMAPNC Kol AVOEIKDV / 0EIKDOV GOLOMOVO, LLE TNV OTAiTNnoN
GLUGTNUATOV 0EVLYOVOL GTO TPMDOTO
TEPOUG LA,
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IIEPIIT PA®H XYXTHMATQN

AeCOUEVEC TANPOVC OVAULENC
(CMAS, Complete-mix activated sludge)

To cOotnuo AVTO €lval Lia EQAPULOYT) TOV
CVTIOPUGTN PO TAT|POVE CVAULENC KoL GLVEYOVES POTC.

To vypo andPAnto, uetd v tpwtofdduia kabitnon,
EIGEPYETUL GE EEXMPLOTO ONUELO OO TNV
AVOKVKAOPPOVGH, EVEPYO TAD.
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AeEOUEVES TTANPOVE AVAUIENG
(CMAS, Complete-mix activated sludge)

Astapevi
Mpuwropabuia AEPITHOU AsutepofaBuia
kaBidnon kaBi¢non

‘Etodocg

AvakukhoQopian

IhUOg
MpwrtoBdaduia Hspicfﬂs|u
IAUG IAOg
322023 RE 3-1. ZOCTNLE SYENAD AMVASIHNROVS avaens 120
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AeEOUEVES TTANPOVE AVAUIENG
(CMAS, Complete-mix activated sludge)

»H opyavikn dption,

»1] CUYKEVTPOOT] TOV OLOPOVUEVMV GTEPEDY KO
»1 amaitnomn o&vydvoo eivor idta TovTo pHEca TNV
oeCapevn aePLoUOV.

‘Eval TAEOVEKTNLOL TOV GLGTNUOTOS AV TOD Elval M
£€160pPOTTNON COPVIKOV LYNADV QOPTIGE®V, TOV
eu@oviCeton 101m¢ OTOV TPOKELTAL Y10, TNV EMECEPYOTIN
Brounyovik®v amoPANtwv.
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AeEOUEVES TTANPOVE AVAUIENG
(CMAS, Complete-mix activated sludge)

0 CMAS cVotua eivon 6yetika amAd 6TV AElTovpyia TOV,

aALG TEIVEL GTNV ONULOVPYIO YOLUADV OPYOVIKOV
cvykevipwoewv (F/M),

KATL TOV EVOAPPOVEL TNV AVATTLEN VIUATOEIODV
LULIKPOOPYOVIGU®MV, 01 OTTOT0L LLE TNV GELPA TOVS 001 YOVV GE
O10ykmon ¢ 1Avo¢ (bulking).

3/2/2023 Epyaotpio Alaxeipiong kai
TexvoAoyiag Yypwv ATToBARTWY
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YvoTnna ITAeovekTipoto MewovekTipoto,
BaOidmtg Katavoun tc mapoyng vy exitevén [ToAVTAok™ Aettovpyia
TOPOYNG OLOIOLOPPNG amaitnong o€ 0ELYOVO O BaBuoc d1dlcTOcNC TG
Y ynAég mapoyEC TOUPUKAUTTOVTOL GTNV TOPOYNG OEV UTOPEL TOAAEC
terevtaio Baduida yio tnv peimwon vyning | opés va petpndet emopkmg
@oOpTIoNG NG KaBilnonc pe moALd oteped | pe axpifela
Evéliktn Aettovpyia Axopa o ToAOTAOKO
[Ipocaptopevo 6e TOALY cuoTHUATO cUGTNUO KOl AEITOVPYio TOV
GUUTEPIAOUPOVOUEVOV KL TV OLEPIGLLOV
AVOEIKMV/0EIKOV GLGTNUATOV
[TapoateTapevoc Expon) vynAng amoddoong eivan duvartn H evepyelaxn amaitnon eivon
AEPIGUOC 2YETIKA EVKOAOG GYEOIOGLLOC KOl TOAD VYNAN
Aettovpyia Meydleg deapeveg aepIGLOD
Ikavo va emeepyaostn vYNAES VOpavVAkES | EQapuosiuo cuovibmg oe
Qopticelc Kot Toikéc emPorég LUIKPEC KOWVOTNTES
KoAd octabepomomuévn g, pkpn
Topoymyn Prootepedv
3/2/2023 EpyaoTtipio Alaxeipiong kai

TexvoAoyiag Yypwv ATToBARTWY




200TNUO TTOPATETAUEVOD OEPTIGLOV

AeuTEpofabo
xaBiZnan

Eicodog

AeFopev

AppooubhoyT Acpiopol (BOD)

ZTEREQ ALl AvOKUKADPODITN -*r
KOTENOU HHaS AL MNepioozn
|A0g
TomKo GVLGTNUO TOPATETAUEVOL OEPIGLLOV
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200TNULO TTOPATETAUEVOD AEPTICLLOD

To cvomua epapuroletal KaTd KOPLo AOYO GE UIKPEC KOVOTNTEC
YOPIC LEYAAEC ATTOUTNGELC GE AELITOVPYIKO EAEYYO.

['evikmc dev epappoletat mpmToPddo KaOiCncm KO M
88Drapo[3a6 Hio K(xOLCncm OYEOLALETON YI0L LKPEC DOPOVMKEC
QOPTIGEIG DOTE VOl givat SLVATH 1] KOADTEPT ECLGOPPOTNGT]
EQPVIKOV DYNA®V TOPoY OV (KATL TUTIKO Y10 LUKPEC KOIVOTNTEG).

Ta mapaydueva Procteped eivar kald otadepomomuévo aAld yia
NV TEPALTEP® O1dOECN TOVG amanteital emMmAEOV enesepyaaial.

AeuTEpoBaBun
kabigmon

Eigod
foohes KA Appoouihoyr

3/2/2023 Epyaompio A
Avakukhogopion *

TEXVO)\OYiGg YYF é;i?:gu Appag Ihiiog Nepicozio
Ihig




2voTnua ITAsovekTnoTO MerloveKTNHOTO
O&eldmTIKN YynAng a&lomotiog cOotnUo, anAd | Meydin doun Kol aroitnon
TAPPOG GTNV AElTOLPYIO TOL GE XMPO
Ikavo va emeEgpyact) VYNAEG XounArog F/IM ne covémeia
VOPOAVAIKES POPTICELS KOl TOEIKEG ™V mOavn S1OYK®mGN TG
emPBoAEg \00¢
OwovoulkOd GOCTNUA Yol LUKPEG MeyoaADTEPT EVEPYELAKN
KOIWVOTNTEG amtoitnon amd To GLGTNHOTA
AToatel Aryotepn evépyela amtd To CMAS «at gegfoAkng pong
cootnua ITA Enéxtaon tng
Expon vynAng anddoong eivat SVVOUIKOTNTOS TNG LOVADOC
ovvaTn TTOAV OVGKOAN
KoAd octaBgpomompévn 1AV, Likpn
Topoy®yn Bloctepe®@V
SBR ATAO cOoTNUO, OEV ATTATOVVTOL H dwepyacieg Aettovpyiog

devtepofdOa kabilnon kot
AVOKVKAOPOPia

2VUTAYN S KOTOUGKELN

H Aettovpyia eivar gdvkoumtn,
apaipeocn OpenTIK®OV Hmopel va
OAOKANP®OEL ne Ae1TOVPYIKEG
AAAYEC

Mmopel va AETTOVPYNCEL KAl ®OG
ETAOYEOQS V1A TNV UEI®OMN TNG
OO YKmoNg eEontiog v O TOELO DOV
Boktnpiov

M1ikp1 ATTOAELL GTEPEDV LE TNV
aITOPPON

A rivciovicosnco leou

eltvou mepimAokeg

Y dpavAkéc popticelg
LEYOAVTEPES TOV
GXEOLAG OV KATACTPEPOLYV
TNV AElTOoLPYiA

"Towg arortn el

eElcoppOTNGN ATTOPPONG
TPV TNV OMOnon kot
QTTOAVLLOVOT).

Amotteital peyoAvteEPN
eMOEELOTNTA ETTOLOPO®ONG
YOl TOL UYLV LOLTOL
Aettovpylag, EAEYYOL KAl
OVTOLLOTIGLLOD

TexvoAoyiag Yypwv ATToBARTWY




2VGTNUO OEEIOMTIKNG TAPPOV

H o&edomtikn tdepo¢ amoteAgital
oo KOVAALD, LE LOPPT] OO0 TUALOIOD
N oG

EMOAVOPOUEVOL LLE UNYOVIKO OEPIOUO
KOl GUGTNUO AWVALLENG.

To vypo andPAnto eneepyaletan
LNYOVIKQ LE EGYAPLOUO KOt
ECALLMOOT KUl EICEPYETAL OTNV
oeCapev) aepiopd pali pe my
CLVOUKLKAOPOPOVGO, TAD
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2VGTNUO OEELOMTIKNC TAUPPOL

Oxidation Ditch East Plant

Mixer 7 |
(EPE)

=T R e ]
J l‘ i o 1
; FH
Mixer 1 N ' b
o | 8 B
—g™——
Influe A VS Effluent

Weir (wh\ b Weir (EPF)

To
Clarifiers

Mixer 1 0
EPW)

R ——— T T

To ATAD Dissolved Oxygen
J 0x Ditch 1 (West) [EEITILN | Ox Ditch 1 Westy [HEG
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20GTNUO OEELOMTIKNC TAUPPOL

O oyed1aoUOC NG 0EEAUEVIC KOl TO GVOTNUA OLEPITLOV
KOl AVALEN G Tpodyouv TNV pon o€ Kébe kateHBvvon
£TCL MOTE 1) EVEPYELN Y10 TOV UEPIGLO VO ETOPKEL KOl
Yo, TNV avAEn o€ éva GOOTNUO LE UEYAAO DOPOVATKO
YPOVO TAPOLLOVTC.

To choTua aeplopol avaéEng mTov epapuoleTol
onuovpyel pio toyvtnta 0,25-0,39 m/s Kal awtd givan
APKETO VO KPOTIGEL TNV EVEPYO TAD GE LOPTOT).
Kdtm and avtég TIg cuvONKeS TO AVAUIKTO VYPO
oedryet Evav KOKAO péca 6e 5-15 min.

Epyaotpio Alaxeipiong kai
TexvoAoyiag Yypwv ATToBARTWY




20GTNUO OEELOMTIKNC TAUPPOL

To péyebog g pong 610 KovaAl
elval TETOL0 MGTE UTOPEL VA
apOIMOoT TNV POT TOV
EIGEPYOUEVOV VYPDOV OTTOPANTOV
Kkatda 20-30 popéc.

Q¢ amoTEAEGLO 1) KIVITIKT] GTNV
OECOLEVT] TPOGOLOLMVEL OLVTY) TNG
TANPOVG OVALLENC, AL LE
euforikn pon Kot UNKog TV
KOVOALQV.
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2OGTN IO OCEWOMTIKNS TAPPOL

MoA1ig 0 vYpO amoPANTO EYKUTUAEITEL TV OESUIEVT
OEPIOLOV LLEIMVETAL TO SlaAvpevo oSvyovo (DO) kan |
vo AGfEL yOpa 1] 0TOVITPOTOLNGT).

Emeaveiokol aepiotiipeg He TV Hoper) fovptoag 1
KOTAKOPLOOL GEOVO HTOPOVY VAL JPTGIHOToHovy Yt
aVALIEN KOl TOV aePIGUO.

['10 TOV 010y OPIGLO TV GTEPEDV Y PT|COTOLOVVTOL
oe&aeveg oevtepofadinag kabilnonc.
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