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Appendix 9.1  Sewerage System Database

Figurelist Sewer age System Database

Figure No. Governorates
A9.1.1 Lattakiain 2006
A9.1.2 Lattakiain 2025
A9.1.3 Tartous in 2006
A9.14 Tartousin 2025
A9.15 Deir-Ez-zor in 2006
A9.1.6 Deir-Ez-zor in 2025
A9.1.7 Hassakeh in 2006
A9.1.8 Hassakeh in 2025
A9.1.9 Ragga in 2006
A9.1.10 Raggain 2025
A9.1.11 Dar’aain 2006
A9.1.12 Dar’aain 2006
A9.1.13 Rural Damascus in 2006
A9.1.14 Rural Damascusin 2025

Tablelist Sewer age System Condition

Table No. Governorates
A9.1.1 Lattakia
A9.1.2 Tartous
A9.1.3 Deir-Ez-zor
A9.14 Hassakeh
A9.1.5 Ragga
A9.1.6 Dar’'aa
A9.1.7 Rural Damascus
A9.1.8 Aleppo
A9.1.9 Hama
A9.1.10 Homs
A9.1.11 Idleb
A9.1.12 Sweida
A9.1.13 Quneta
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FigureA9.1.1 Sewer System Databasein Lattakia Governorate in 2006
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FigureA9.1.2 Sewer System Databasein Lattakia Governoratein 2025
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FigureA9.1.3 Sewer System Databasein Tartous Governoratein 2006
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FigureA9.14 Sewer System Databasein Tartous Governoratein 2025
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FigureA9.1.5 Sewer System Databasein Deir-Ez-zor Governoratein 2006
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FigureA9.15 Sewer System Databasein Deir-Ez-zor Governoratein 205
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FigureA9.15 Sewer System Databasein Hassakeh Governoratein 2006
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FigureA9.15 Sewer System Databasein Hassakeh Governoratein 2025
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FigureA9.1.5 Sewer System Database in Ragga Governoratein 2006
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FigureA9.1.5 Sewer System Database in Ragga Governoratein 2025
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FigureA9.1.5 Sewer System Databasein Dar’aa Governoratein 2006
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FigureA9.1.5 Sewer System Databasein Dar’aa Governoratein 2025
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FigureA9.15 Sewer System Databasein Rural Damascus Governorate in 2006
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FigureA9.15 Sewer System Databasein Rural Damascus Governoratein 2025

AM9-16



The study on sewerage system development in the Syrian Arab Republic

Final Report

TableA9.1.1 Sewerage System Condition in Hassakeh Governorate
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TableA9.1.2 Sewerage System Condition in Allepo Governorate
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0o | 0236 ;“'*“ = E"’*"""I | MBab | 2 | opento valleysteam | 0%
IOl | 0241 | AlHab | Al s | AlSafim open 1o valley siream | 0%
100 | 0207054 | Fejdan | AlSafica | Al Safim | 4 o somm | 0%
T A R T R T T e
Menamin- ; opeen b an opem valkey
104 | 207009 | CT0 Eline | Bfine | 3 s
vopy | Mean open I an open valey .
105 | 020F5TS 1y Ko Efrimne 4 ; i 133 not exist
106 | 0207082 | Diclbek | Soums | Eme | 4 | OPcmhml | 3030 ot exist
107 | 0207047 |kefir karmin| A Ateb 5"1"'. g i “"F""""ﬂ 5% 3.7 not exist
108 | (307085 | Sowsim AlBab | AlBab 4 n s T 3214 not exist
109 | 0207034 “"IEH Shen | Etipe | 3 | FREmopm 5 1.301| not exist
~Tabal PRIl [0 G0 OPES VA :
110 0297068 | Bambe | AlAtech | 0™ 3 ™% 3034 notexist
Abbm- TN io an open valey ’
o e Bline | Ebine | 4 B 1088 nat exist
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*rm_mh
5% Bam

G e

12 | om0 | Meam 4
Shekh
13 | a7 4
Mivhammed| o
1h4 | raradn | Haitel | Mae | 3 1
115 | 0297080 | Kefer Safin | Jemdiras 4 608
TiE | oreriol | Tu Rol Pt ] O 10 valley sieam B ] not exiEt
1T | e |0 Meedm- o 4 | directty o 17 Misan lake | 60% 3701l not exist
118 | 0297115 | Zevadieh | Akbinm I 2 sephic nk [T
116 | 07078 | Asab Efeine o agrs lands [
130 | @97112 | Kefer Halab| Al Ataeb g | R
I21 | O7F70EY | Skwminme | Souan | 5 fi ) SEPEIC CHIK
ﬂ.m_ﬂﬂ_.ﬂﬁkﬂ. -
123 | o 2 -t
= m__ﬁum : Eiver -
124 | aoorora [ VU8 Hirairan g | TR alley 2
135 | 057096 | Malla Som 3 o Faglrmies thvm 1.
136 | 0297151 | Barkoum | Al Zerbeh 3 o2 septic tank 3
Me'rats Fan :
127 | oxe7eme | L, Mare’ 4 10 8 septac Lk 2,
|| AT Anmeh Aéhnneh- ] 7 80 valley stream EEE ] not exis
riii+ 5
126 | 0097008 | AdTbout | oo 3
130 | 0257171 | Shoarckh | Fras 3
131 | 097433 | Frenieh | Jemdum [
131 | 027200 | Tadl | Al Atareb [ 3

133 | 027052 |Al Tawamieh| Al Ataseh

o=

134 | 0o700E | Rawl Souran 4
T

135 | o Sharan 75%

£36 | GXT0EE | Jeime Jemdmas 4 | opemioanope valley A 1E¥® not exist
137 | 0797148 | Bawabieh | Al Zerbeh 5 1o agracultmal Lmds [ 1 not exist

[ A |
138 | 0297214 | Al Swaideh Ghand 4 fi Al Sapous river B0~ 1 it exist
Ghazvanet |

139 | ox7rme [T Efme 4 to Efrine rover 5% 1,90[{ ot exis!
_iﬂ__ﬂﬂﬁi_lm__&m 4 b lleh qrves 4% 1

141 | oxeraey [Roter Namen L 5 o the valley 8% 1 not exist
142 | QAT Balis Hirmaitan 47

Open o an open valkey
; 1.35 a0t exist
el et 55% 1, fiol ExiE
1,M% not exist

i
:
:HEF

B ¢ (5 B el eE (v e e g | B R0 EgdﬁsE%es&ﬁ&%ébgaimihﬁ E
§
)
;

15 | aemsas MU Manbe; 1.3 o exist
[48 | ORI | marma ETIN 10 Euplarsites e 14 not Exist
opeR 10 a valley stheam

W7 | 0297215 Al Ameneh | shisien 5% 1671 not exist
148 | 027121 | Keler Taal | Al Ataweb Tu:mnzupmu- 5 181 st
149 | 007109 | Bemed | Al Zeteh - then 45% 15 JE not exist
150 | axoma '-"“‘M“;“ Mskane 3 4o Al Assad hike 5% 1557 sotexist
150 | 0m7iee | Amhat | Akhois g | kRl | ey

By B 1 Sy e

T | OETEA [ Otman Kapo 5 i Rao OF B,

T | Oreried | Al Wakel | Al Rao 3 iy Bt WRIIEY [

5 | 0097485 | meske | Jesduas ] % the valley 0%
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157 | 0207165 |  retyan Mabel Exaz o | tpeotescops villey | g 1450 not exist
158 | 097237 | traghida | Sounn | Emg | 4 | FORUSmWET | g, 1381 not exist
139 | 020708 Bizat AlSafira | AlSafia | 4 |0 sericulhesl discharging | WP 1358 not exist |
160 | 027252 "":::h Soman | Eme b siresm i 1350 not exis
161 | 0207046 |  Me'raia Efiine | Efiine | 4 | Povamnopm valley [ 1340 oot exist
162 | ommim | TRRERE [ popat| Ezz | 5 | toapwubwallamds | % 1.331| not exiss
REETE EE% Fape Finne 3 i the valley e 00 not exist
o | 036740 | Al B Souran Ezar 5 i e valley T FO0,_ nof exist
165 | 0297070 | Brarwon | Deret Azan ﬁn 4 | RmEm A 1296 notexis
Me'aret Jahal SfeEl T an open valley - .
16 | 0mTse| ol | AlAeb | o 4 4% 1215 notexist
Jﬂ..ﬂﬂlﬂ.ﬂ_—m_-m 4 i Al Dbl rives %% 1207 not enigt
168 | 027053 | & Maskane | Manbe | 4 i e valley 2% 1200 not exiss
160 | 0307162 | Kefer Abad | Tal Al Tabal 3 o B valley i
170 | 0207481 | Shekan | Al Mubetlli| Efiine | 5 o Bhe valley 5%
171 | G07618 | Kabtmn | Akhinm | Emr g 2 nephic tak Ty
172 | 0297124 | Baseliaya | Effine | Efine | 4 | Foo oopm AT | e,
173 | 097156 | AlFamal | Wanbe | Manbg | 4 o e valley T
174 | 0207037 | Jemmaya A%HF }'ﬂ 3 s e bk i
a
175 | 0297336 J!:IMI'I 5 i 3 o e valley %
JA78 | 0297140 | Kefey Beotn | | Jabal ] 37
177 | 0207247 | Mskom | TalRefyal| FErr i the valley s
178 | 0297805 | Shghaidleh | Al Hader | Jahal e il nlk W
176 | 0208410 | Hustien | Maskane | Mlanbe | o Al Assad hike 5%
{80 | 039087 | Al bMa'senel | Rap iEinne 4 iip g wfley i
181 027095 | Moo |DaetAmn| o | 4 [ FEEmEEmER g,
[ 183 | 029703 | Mvars Ezaz Faar 5 T B Valley 7%
183 | 0%7301 | Zarah | Bulbal | Ffne | 5 o e valley s
184 | 0207068 ITEIEJH u:a| | tambass [ Yo Al Sajour Tiver o
185 | 007132 | Dier Sawam | Sharan | Efine | 4 “;’ﬁ;'ﬂ’“ 258,
188 | 0297102 | Hawier Al | Al Zebeh | Jabal 3 %0 Kwaik rives %
187 | 0207206 HEMJIJI Bulbsl | Efine | 4 1o e valley 150
188 | 0F9M85 | Almbel | AlSafim | AlSafim | 4 i B valley 15%%
|_182 | 02a7242 | Smdich Mty ] o] exien i
100 | (207253 | Rastal undl | Sharan | Ffine | 5 o B valley 354
191 | 0297500 | Fopal Ta Al | Jabal 5 o e valley Py
102 | 02047 | Ashape | Al Khafhe | hlanhes 4 oy e ey 153%%
123 | | TMailat | Al Eisber | Jahad ] 10 3 sEpty Lk Py
104 | 0207802 | Bhoneh | Akhirin | Fze | S I e valley i
165 | 0207711 | JibKas | Al Zerbeh | Jabal o e valley s
106 | 0207007 | Warzickel | Fhine | Fhine | to e valley aoay
107 | 0207417 | Al Zahia | Jendlras | Efrine | 5 To Jenditss DF s
108 | 007228 | Kaffme | Mabel r 5 o Mayer DB Wrs
199 | 0207123 nﬂﬂ' Bulte] | Efine | 4 to e valley 1%
300 | 0397378 | Man'anar | Erz Emr | 5 o B valley i
301 | 0297388 | Talbal Efe | Efioe | 5 o e valley e
WY | 020787 |Had Tenmin|  Mabel o g T Wiy
03 | 0207278 | Bubke | AlAteeb ;'H,n g | ..""""""I.E’E W
T4 | 00MI3 | Tlek | Jendaas | Fioe | S o the valley %
305 | 0207428 | Ghrow | Akhinm | Ezmr 5 0 2 septic tuk 5%
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: ' siream
Edfrine 3 io the walley
| B i i 4 SERAIC BRIk
= H i ia M walley
210 habs | 5 to Euphrales river
211 MEafim | 4 fo the valley
2 Efrine 4 o fhe walley
T E] Am Al ] o the walley
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- Sama'n oo Df
214 __Ezag 3 5o e alley
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21E Efrine 5 ho the walley
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| Amb 4 8o ihe walley
231 Moal | % e valley
[T | fﬂ“ - i the waliey
fr3i] Einne 4 o the walley
b ] Eifrine ] i the walley
[ 775 | Efiine E % the valley
M Manbe | o Al Asmad ke
4 Efrine 4 o the walley
E:R AiGafma | 4 i the waliey
I | Tahal 3 10 he siresm
] Efrne ] 10 Efnne nver
73] 5 i
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= Sama'n Hoor 3P
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iy | Erax 5 o Exax
235 Jabal 5 io Bachkaiin [P
1% Tz 3 Opem fo an open. valley
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TableA9.1.3 Sewerage System Condition in Homs Governor ate

Mumcigahty | Subordinace to Subordmased S e sEWage STP
name area villages EErVing
Miwren - - 13210 oo -
Al Masera Talkalakh - 2155 55% -
The study 15 exis]
Al Sekhineh caty Palmyra Claigat - Seeh 25455 L1 but a0t
mpplemenisd
Twenaan - -
Sheen Talkalakh - 15222 45% -
Al Qabo Homs - 8,501 55% -
Sadad Homs 12,651 5% -
Al Meharfeh - - 22,000 Ty Unider
Al Rasian Al Rastan - 52 000 o -
Al Karyaten Homs 37 43% -
The smudy 15 exisl
Al Madabea Al Reguma - 4 Rl s mot
pnplemented
Hab Al Nemra | Talkalakh 5, 348| 4% -
Al Shoeyeh Al Qabo 4,095 54%
Al Feloelles Homs - 1340 s -
The study 15 ex1s]
Tedlo Al Holeh 21,021 3% but oot
pnplemenied
Al Hwaash Talkalakh 5 401 Bl -
Al Centey - 4,542 5% -
Kherbet Al Teen
- - £,000 - -
Moor
Jab Al Hraa Al Mihasam Bam Khaled 12 &0 S0 -
Talbeseh City Al Eastan - 39.9 I -
mlj The study 15 exis
Eefer Laha Homs 23, 3% but oot
pnplemented
Al Hosen Talkalakh - 13,000 0% -
Al Hosen Talkalakh - -
Al Howen Talkalakh
The study 15 exas]
Tal Crabab - - 14,853 4% bt pos
unplemenied
Al Mkharam . 9,403 58% L
Mamazeeta Talkalakh = 5,324 0% .
Ein Al Neser - - 2,038 60 -
Al Dammeveh Al Al Damevels Al 2
TR Al Quer Shgioint 2617 S0P -
Al < Al The stody 15 exs]
nlu“!h Al Quer Al Dyabeyeh 564 a0 bt st
Al Damaeveh Al
e
PApEEAr Al Quen Al Hamraa G612 S0 -
M:J ? quil : Al Qser Dherey 277 : :
L ; ) : il Al Qe Kokraan - - -
sk ) A Al Qe Mazmaet Al Safa - - -
Om Al Diawaly Talkalakch Om Al Dawaly 1,879 20% [l
O Al Diawaly Talkalakh m Al hiais 851 45% i
Om Al Dawaly | Talkalakh Beznaya 1,308] 3P 0
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ey | b0 Sombened | T ot |y
Hesya Homs = &, Bl T -
Hesya Homs Al Kashef 131 0 0
Al Zara Talkalakh Al Eata 5,285 [ 2
Al Zara Talkalaks | ™ H'“""T"J’”” !lw’ 843 0 0
There's no
Al Zara Talkalskh Cutvery il!-ul oi gainzational a
Alge T T
Al q‘u . =
Al Qser : : - -
Al Gabreyah | Ein Al Neser Al Gabreyah 349 500 o
Bado wﬁ 0%
Al Sankary Al Mkbaram Nod Exasl 5,615 65% i Exisl
Der Foal Al Rastan Der Fool L 364 71% i}
Asebeh 715 19% 0
Mreh Al Des 781 0 0
Al Hraky Al Mlaram Al Hraky 3,62 H0% Mot Exast
Tal Shiaaan R EL: | 0% ®of Exigt
Jab Abbas L7 459, Not Exml
Al Famabeya 260 ok Exist Mot Exast
According fo
Woredeh Em Al Neser Woredeh 1.524 the a
-
Wioredeh Em Al Neser Al Hamedeva B35 -
Woredeh Ein Al Neser Al Medaan E78 .
Wogedeh Ein Al Neser Barzeh 3BT -
Wosesdeh Emn Al Neser | Al Shekh Hmed 795 .
Wosedeh Em Al Neser Al Bwer 495 -
Woredeh Emn Al Neser Al Wazeyah 47 -
Woresdeh Ean Al Neser Al Jasmeyeh 120 .
Al Wazha Al Reqama Al Mazha I.651 0%
Al Aalevaar 1,271 10%
Al Mathareyh B37 .
Al Azwag 399 - -
Balgaseh Center Baljaseh 3,608 35% Mot Exist
AlGhzeich 2,053 35% Mot Exist
Al A Homs Al Ashrafeyeh 4,083 5% a
There's no
Eefer Abd 1,523 orgamrahonal 0
are
There's no
Al Magmeb 1,360 organazabonal a
TER o
Al Waha 1% organizational o
Ared
There's no
Al Reyad 5300 orgamizational )
Ram Al Enz Homs Ham Al Enx I ods ﬁ 0
O Al Ethaam 2 749 §5% [
Man Al Qata 1540 20" 0
Ram Jeel 763 75% i
Al Redwaneyeh i | -
Maskaneh Homs - AEBE  T5%
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[—— Sabardi = Subord i .Pupﬂnh:pﬁﬂu‘ A
name anca willages vz BATVINE
Taladsy Al Mihasam Taladay LETH 6% o
Tal Qaia 2,057 20% 0
- Om Harien ESI_I ] a
Kazhal Center Kazhal 3,501 13% Yes
Hazhal Ceriler Al Tannenak L399 450% Yes
Kashal Center Ml i3 "‘”!"" L2 770% Yes
Tannosesn Talkalakh Tamnoreen 2178 0% i}
Twar Al Afes 1,076 550 ]
Ein Al Bardeh L3517 25% 1]
Al Hazzeh Homs Al Harzeh e 607 0
Al Shataveh T i} 7]
Acfeer 471) [ 0
Al Masereveh 163 0 [
J The study 18
(im Sharshooh Al Rastan Om Shasshooh 1.51 O exist ol
mniemenied
Al Farhaneyeh Al 2 310 2% a
Gharbeyeh
The sty 15
Al Shabaansyeh £3 204 exist Nt
mmnkemenied |
Al Thawrs EL 1] 1]
Al Manaars [y i 7
Al Sabesl Mot Exssf [ o
Al Makerkeveh | Al Rastan Al Makerkeyeh |.§;3 95% i
Al Saaen Al Aswad 1. 0 1]
Al Hashemeveh 1 4] 1]
Em Al Basha 167 1] 1]
Hasoor Talkalakh Hasoor 1,767 Mot i}
Heddeveh 1135 Mot [
Breset Al Jerd fmi Mot 0
Maam Talkalakh Tal Hesh 11,58 95% 1]
Borj Arsb ] 2
Al Zeabeveh 1] 1]
Al Masyadch o o
Kafteesh a i o
Em Al Teneh Al {! o 8
Giharbeveh
Shalook il 0 0
Kefer Raxm Tedlo ] 4 46 CTEN ]
Al Tebseh Al
| Shasgeve Palmyra . 1,435 45% 0
Al lsmaeeleyeh | Homs Al Ismaceleyeh 3555 ”"‘"";‘“ s 0
Al Karamah 1.27% [ [
Al Shallal 441 a [
Al Manzoal Al Rgamah Al Rrwda 3,83 B%a a
Al Tebah Al
| Gharbeyel Tedlo : 4.43 L3:
Bweda Al Qser Bweda Gharbeyeh 4 %75 0
Al Fadleveh S 0
Haweek 12 e 0
Blozeh 0 1]
Alwam 1,058 i 1]
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ooy | subotiners | st | LI ] o |y
flame aea villages SEFVING
Al Balha - Al i The shady 1 exzs]
Al Azezeyeh Al Rgamah Camyeh Al i bt mot
Shasaeyeh immabermenied |
Smeks=h Talkalakh Smekeh 2178 95% 0
Milﬂhmnt}t‘h 01X 258, 8]
Al Aamreyeh 445 2% 0
Maarbo 194 8] o]
Adleen TBA 8] 8]
Abu Al Mashaeeh 347 8] 0
Talkabakh Talkalakh 30024 90% AN Datiocme ych
(COIIEIEmIEY
Ein Al Khadras 1,523 M M%!
Al
Hagar Al Abrad A% 0% i .
AL Mekhetheyeh 1,159 0% e
Al Hooz Al Qser Al Hoox 3. 1B4 T5% 8]
Erjoon 1,842 0% 0
Modaan 1.214 %% 0
Al FTaafaraneh Al Rastan Al Zaafaraneh 5.12% 60%a 0
Al hfapdal Mo Census 0 0
Al Masoob Mo Censusl £ 0
Al Sausipeyar Al Al Al Smapeyat Al MY iy
Gharbeyeh e Gharbeyeh s : "'“I . |
- The (S0 |
Al Smaqeyat Al ) :‘:ﬁ
Shargeyeh
i
Het LE1E a bt ot
The Eumﬂ
Om Harten T55 0 bt not
Iﬁ mlsnﬂ
Al Bovest 513 s bt not
According fo
Al Akkary Talkalakh Em Al Sodaa 024 the Mot Exxit
iiaion
Bet Qreen 1,500 i Mot Exast
Seteh Al Efresd 470 1 ot Exssd
MW:-ﬂq-m 662 o Mot Exast
1 Al Maksoor .
:::ﬂ.q.lum:_h 2,183 o Not Exist
Al jaafagevaat 575 ] Not Exasd
Al Byaaf 405 1] Mot Exssi
Al Msharfeh Al
Masioora B5T i) Mot Exsd
aglava
Al Akkary 1,264 0 Mot Exast
(atiena Homs . T 500
Fefer Maan - Rseeq
Kefer Maan Al Rastan Tesneen - a G65% 0
aglava
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SESIEY || ) S S e MWHT Sl STR
ARMe area villages 3 SEFINE
SIS
ikys Talkalakh 4885 To% Not Exist
Al Safsafeh 226  Not Exist Not Exist
Euxata 525 Mot Ex Mol Exist
Jo 202 Mot Exist Mot Exist
Al Kbwepeh B Met Exisrn Mot Exist
Al Qeganeyeb 445|  Not Exist Mot Exist
Al Rayan Center - 7024 Fh% Mot Exist
Al Ghmaneveh Al Qser Al Ghassneveh 15 00 60 Relsted o the
Al Hamedeya 3,000 0% 0
Al Skomeyeh 1_2(H % L]
Al Shomareyeh 1.000 o ]
= Al Haydareyeh ool o 0
Befer Asva Homs i 5430 50% Mot Exist
Al Rabweb | Kherbet Al Teen 0 6.217 45%, 0
According to
palmyra palmyra a 000 &6 the The study 15 exisi
orgamzatenal
Om Al Amd | Al Mkharam Om Al Amd 5318 T0% 0
Om Al Teen 1,317 [ 0
Mawa 1_BiO{H [i] [i]
Al Shokatleveh 1,268| 15% 0
Rableh Al Gser Rableh 4817 e 0
Al Zeraz’ 1319 W% 0
Goseveh 1,549 = 0
Al Nezareyeh 1351 — L]
Al Shyzhaat IE6 5% 0
Ras Al Em 293 i 0
The study 15 exis]
Aabel Aabel Aabel 4,105 63% bist mod
unplemented |
Al Mobaskeyeh 2 B 6% [1]
Leftava Homs Leftaya 2] 5% i
Qabu Al Amereyeh [T [ 0
Sanzmon 162 L L]
Wayeh Al Hajar 413 [ 0
Bolaad o [ 0
Al Sayed Al Sayed 1,375 B0% yes
Fiem Al Arzoox 1.638| 35% weu
Om Epeen 172| o ]
Elhaejes Al Sleby 144| o ]
Nuweha ““Tﬂ‘;’ H— Nweha 1-555{ 15% 0
Danha 1,.364| 16% 0
Zoar Bagraya 628 Mot Exmt 0
Om Harten Talkalakh O Harten 1, 358| 75 % Yes
Tal Al 5afa 2111 65 % Y
Al Zabera 184 65 %a Yes
Al Mangola 27 70 % Yes
Al Rgelevah 721 65 % Mot Exist
Wady Al Mawla 268 Bi ®a Yes
Om Jamea' 1183 Gl %a Mo
Al Maaowa 615 55 % Yeu
Johar Center Johar 1,785 45% 0
Mgea 1,602 0% i
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Ay | - Smnanewe i § S Retbeatminet mmpm““nT g 5TP
name area villages BErVIng
CEINSIS
Ter Maaleh - 1643 1]
Al Mkharam Al .
Khalfel Fol Khalfeh 3,030 T 0
Mentaar Al Abel da1
Angava Tedlo Aurgaya 1,834 0% o
Zehag 1,035 T0% 0
Hadathah G43 T ]
Herkel BE3 605 o
Flmemeh T&7 T5% 1]
Jamava Al SO0 o 1]
Jarmaya Al 2590 Mot Ext ]
Mjedel 550 NWot Ex 1]
Al Mahfoora Talkalakh Al Mahfoom 2235 Tt 1]
Al Motaa'red 1. 193 65% i}
Fayrooza Homs - 301 T0%s -
Mkharam Al Mkcharam Al Mkharam Al
| Taggy | MM Tabtaay el Taaa 10,00 y
Boredat Al Al | The sedy 5 exis]
I8N Salameyeh 14 bt not
1 1] implemented |
Mazraaer Al o hazraaes Al o
o — Al Qex s 5167 70% o
| Shargeyea Shargeyea : '
Al Dabaa 2 T38| o o
Al Doseneh Al
<hart | 1,853 % o
Kmaam 35 0 ]
Em Heean Al Em Hsean Al Thee sttty 1x.€xi)
Sl Center Shamal z1 50 and Mod
EmH Al
0 FiSEam
Shmal Cenbet Tal Amry 1.455 40 o
Ein Huezn Al Mazrraer Al -
shmal Center B | 0 ]
Ghernata Al Rastan Gihermata 4060 0% The study is exist
Zmemer 594 % Not Exmst
Al Hafer i i 1996 18% 0
Al Marsneh T alkalakh Al Mamoeh 77 6% Mot Exist
Oitzan 1,107 [ ™ Mot Exmst
Ein Al Fawaar 1101 5% Mot Expst
Bhoot 57 16% Mot Exist
Jabbaoreen Al Rastan Jabboresn 1 A458| o7 Yes
Qanyet Al Aasy 1.570 QG Yes
Al Sendyaneh Al
Barooha Talkalalkh haber S0 0 0
Harnoha G5 o Y ]
Fhetbet Al Thaab 722 19 65% o
Quoota 695 0 [
Kherbet Sacud 307 ] 0
Halaa Talkalakh Halaat 2 265 B5% o
Oryoun Al Shaara 373 Mot Exest o
Al Nazem Al Qser Al Naaem L85 0% i
Dbern 103 45.00% o
.ﬁ.l.Tnhml:_v.-:h 1,269 T5.00% ]
Al Kemeyeh 1.29¢) 0% o
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Municipality | Subordinace o Subordamared m] " 'I'."“;;"L" sawage &Tp
Amad Al Hosen | Talkalakh 0 1,721 o5 0
Idedeh Hoams Tdedeh 5,576 [1] [1]
Al Jameleveh 1.119 [1] [1]
Tal Zdlﬂ.!ﬁ G5 1] ']
Mazraaet Al
! | 160 1] 1]
| Al Zhoseyeh Homis Al Zhoteveh LA o o
Al Hazmeyeh 718 1] ]
Al Eathmseyeh 1.185 1] 1]
Al Houreyeh i) o o
Qerb Alx Talkalakh Bedar Bfea 1 456 45% Mot Exist
Janikaamas 1.253 05% Mot Exist
Qs A 2 569 G5% Mol Exse
Al Talkalakh Al Bahlaw 1915 ] 0
rayaat ik 0 L]
Arar 748 Mot Exis [
Telsareen 1.283 0 0
Jahag 421 [1] []
Al Khansaa Talkalakh Al Khanssa 1. 83K 6% o
Rawdwt Az Waser 1.519 37 80 0
Al Wabedsh 1.113 1130 [1]
Al Bar ah 923 [\
Om Al Sareg Al Al MH Om Al Sareg Al 1,696 0% o
Shmaaly Shmaaky ’
Abu Ehashabel 804 i i}
HBab Al Hawa o3 0 o
Tal Ward m ] L]
Om Al Sarg Al B4 1} 1]
‘Om Jamea s 0 L]
Al Bammeh 1,342 [ o
Oim Fhaab Al Mkharam Om Jhaak 2 S0 15% i}
Tal Aghar 2.341 24% ]
Al Fnenaar 1,55 ] o
Oim Diaaky 307 [i] o
Al Jnenaat Al
547 i} i}
BMazraget Mrezan (1] [1]
MMazraaer Al o o
Mlazraaet ﬁ
Msherich v ai
Al Shasgheyeh Al shargleyveh 2.683 3t o
Al 1571 B 1]
I ATEh Al i A S e e ”
Crharbeya Gharbeyva %
Al Samaleel 1 3EH 0% 1]
Bog Qaee 1800, [1] ]
Hawaresn Hoqs Hawareen 242 15% L]
Al Famtbar 5N 1] i
Al Mazras 341 T 0
Al Hadarh 11 [1] [i]
Shanshaar Al Oy Shamshaar 3.108 48% 0
Al Hsemeyeh 195 1% 0
Tal Al Shekh 1346 6% [
Wadv Al Hemneh S04, L] 0
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el T Sekordmated Fupﬂhu:nm;::u o
fiame area villages i sarving
Al Andalos [i ] i]
Al Borthaneya Al Ohser Al Borthaneya I.ﬁ 40 The snady 15 exist
Segar@ i e The stsdy = exist
Zeta Al Gharbeya 133 ] The study 15 exist
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TableA9.1.4 Sewerage System Condition in Ideleb Governorate
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TableA9.1.5 Sewerage System Condition in Quneitra Governor ate
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Appendix 9.2 Criteria of Wet-land

Wet-land in Harron Al Awameed which is designed by Germany, started the operation in 2,000
by 300 m*/d for 7000 habitants on the criteria of that area requirement of reed beds is set 0.5
mé/capita.

In present treatment sewage is 400 m3/d of 7,000 habitants. This is 1.5 times of previous
treatment capacity. The BOD,COD, and SS were extremely well treated, but nitrogen
compounds were not.

The data is insufficient to evaluate the method though, as looked at Photo-XX and -XX,
Wet-land could be suitable for small STP in Syria, on the implementation of project it's
economically and operationally easy one.

In consequence, design criteria for reed bed would be applied 0.5 m/capita, because
determining factor of capacity on reed bed will be organic pollution load per capita, and organic
pollution load is constant on fundamental domestic sewage in all over Syria, as reed bed has
wide range of filtration ratio, determining factor would be not sewage flow.

But we expected further stimulation of data, and review the criteria, so that this MP should be

secured of contingency land in layout of the facilities.
Kk E' s - L_T-‘:"_ oy e -'.IL,

Photo-A9.2.1 Treated sewage flow at dischargein Thawra Phoo—A9.2.2 Treated sewage
on Euphraties River

TableA9.2.1 Wastewater Quality in Harron Al Awameed

2006/7/4 2006/3/5 notes
Inlet Outlet Removal rate (%) Outlet
BOD(mg/l) 240 26 89 12
NH,(mg/l) 324 9
COD(mg/l) 780 80 % 18.2
SS(mg/l) 27.2 27.2
NOs(mg/l) 50.6 42 17 14
TN(mg/l) 46.3 40.6 175
TP(mg/l) 0.49 0.82 1.98
POL(mg/l) 2 35 6
Q °D 400 400 400 | from interview
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Appendix 9.3  Capacity caluculation of facility and layout of facilitieson STP

1) OD
OD would be adopted in Zabadani, Banias, Mayadin, and Malkieh, design caluculation sheets are
Considerations on design caluculation are as follows:

- BOD-SS load of reactor in Zabadani and Malkieh STPs is adopted approximately 0.04 kg-BOD/kg-SS D
which is average of 0.03 to 0.05, Japanese standard,

because of removal of T-N on the preservation of water resouces.

- BOD-SS load of reactor in Banias and Mayadin STPs is less 0.07 kg-BOD/kg-SS D
which is average of 0.04 to 0.1, Metcalf & Eddy
because the reason of selection of method is only expecting to easiness of O&M.

- Contingency space in Zabadani would be secured, because of some issures as follow:
a) The population of tourist is uncertain.
b) Actual conditions of water consumption is indefinite.
c¢) Agricultural effluent or spring is possibly contained in sewage.

2) Wet-land
Wet-land would be adopted in Muzerib and Thawra.
Considerations on design caluculation are as follows:

- Contingency space for Reed beds in Muzerib would be secured, because of future review of criteria.
Refer to Appendix 9.3 Criteira of Wet-land.

3) Submerged Attached Growth Process
Submerged Attached Growth Process is adopted in Slenfeh.

Considerations on design caluculation are as follows:

- Contingency space in Slunfeh STP would be secured, because of same issures on Zabadani STP.
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(1) Slunfeh
Flow m’/d m*/hr m*min | m?*/sec
0 0 0
610 25 0.42 0.007
1,180 49 0.82 0.014

Treatment process

Submerged Attached Growth Process

& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 40 87
360 30 92
Process
et 3f g blertemoadf qesr biretzobl s b oute
v
Tanker .
withvacuum | Carrying
device out
—> Water line
- Sludge line
Sewage tr eatment
Inlet
Ground level EL
Diameter ©200
Grade 3 %o
Bottom level of Pipe
water depth 013 m average 0.3m

Grit removal pit
Flow

1,180 m’d peak flow

No. of chamber 1 no.
Width 1.0 m
length 1.0 m
Velocity 0.11 m/sec  (Typically0.3)
Surface load 1,180 m’m*>d (Typically 1,800)
Retention time sec
Reactor
Capacity 610 m’/
Inlet uality
310 mg/
360 mg/

Figuration/dimension

No. of tank 2 No.

Capacity of one tank 305 m’/d

Width 55m

Length 12 m (divided in two compartment)

Depth Sm

Section 27.5 m?

Volume of tank 330 m3/one tank
Retention time 26 hr

BOD Loading

0.29 kg-BOD/m3 D(Japanese Standard 0.3)
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Equipment for aeration

Actual Oxgen Requirement
AOR/BOD
Removal BOD

Standard Oxgen Requirement
SOR

1.80  kg-O,/kg-BOD(1.4 to 2.2)
164.7 kg/D

296.46 kg-0,/D

Final settling tank
Figuration/dimension
No. of tank
Capacity of onetank
Figuration
Width
length
Depth
Surface area/one
Wear plate length
Volume/one
Sedimentation time
Surfaceloard

Overflow rate

2 No.
305 m3/D
rectangle
55 m
3m
4.7 m
16.5 m*
10.3 m
77.6 m’
6 hr (6to12)
18.5 m*m?> D (20 to 30)

Disinfection manhole

Capacity

Figuration/dimension
Diameter

No. of Manhole

Contact time
Chlorineinjection rate

610 m*D

¢0.9 m
m
m
1 No.
m3
min (15min and above)

Packing solid chlorine

Outlet
Diameter ©200
9. Sudge Volume
Sludge density 8.0 %
Sludge gener ated rate 37.0 % of Removed SS (90 % of VSS which is 70 % of TSS,
Removed SS Inlet SS - Outlet SS will be out to air into gas)
201.3 kg/D
Dry solid Removed SS*50%
74.5 kg/D 6703.3 kg/3 months(from July to Sep)
Sludge Volume 0.9 m*D 83.8 m’/3 months
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Grit Removal

FigureA9.3.1 Schematic Section of Slunfeh STP
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FigureA9.3.2 Layout Plan of Slunfeh STP
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(2) Banias
Flow m’/d m’/hr m’/min m’/sec
0 0 0
19,560 815 13.58 0.226
37,850 1,577 26.28 0.438

Treatment process OD
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 60 81
360 60 83
Process
inlet >f S0 P{ S R Reactor I S B Outlet
. T
.
v
hickener | dovatering > CM9
—> Water line
~>  Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter ¢800
Grade 1.9 %o
Bottom level of Pipe
water depth 0.53 m
Grit chamber
Flow 37,850 m’/d peak flow
No. of chamber 2 no.
Width 1.5 m
length 7 m 254
Velocity 0.28 m/sec  (Typically0.3)
Surface load 1,802 m*m*d (Typically 1,800)

Retention time

sec 30 to 60)

Main pump (reference)

Folw

Type of Pump

No. of Pump
Pumping capacity
Diameter of Pump

Three pumping stations will be placed at city.
So main pump is not required in STP. This is only for reference.
26.28 m’/min
Submerged pump
6 No.(one is backup)
5.26 m*/min
200 o
146xV (/)
Diameter(mm)
Pump discharge(m’/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (5.26/3)=193

AM9-51




The study on sewerage system devel opment in the Syrian Arab Republic

Pump head

Output power

Actual head 5m
head loss 1 m
Total head 6 m
11 kw
P 0.163xQxH/Mmx(1+a) = 9.8524

P Output power (kw)

Q Pump discharge(m’/min)
H Total head(m)

n Pump efficiecy(0.6)

o Margin(0.15)

Specification ©200%4.91m*/minxH6.0mx10kwx6No.
Reactor
Capacity 19,560 m?/
Inlet uality
310 mg/
360 mg/
RAS Concentration 6,000 mg/
Rate of RAS 150 (100 to 200)
Volume of RAS 29,340 m?/
Target MLSS 3,000 mg/ (3,000 to 4,000)
MLSS 3,744 mg/
Figuration/dimension
No. of tank 12 No.
Capacity of onetank 1,630 m*/d
Width 45 m
Length 140 m
Depth 3m
Section 13.5 m?

Volume of tank

Retention time
BOD-SS L oading

BOD L oading

1,890 m*/one tank
28 hr (24 to 48)
0.071 kg-BOD/kg-SS D(Japanese standard 0.03 to 0.05)
high rate (Metcalf & Eddy 0.04 to 0.1)
BOD-SS Loard Capacity BOD/(MLSS Volume)

0.27 kg-BOD/m’ D(Japanese Standard 0.15 to 0.25)
(Metcalf & Eddy 0.1 to 0.3)

Equipment for aeration

Actual Oxgen Requirement
AOR/BOD
Removal BOD

Standard Oxgen Requirement
SOR

No. of Aerator

1.80  kg-O,/kg-BOD(1.4 to 2.2)
4890  kg/D

8802 kg-O,/D
24 No. (Two for One tank)
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Final settling tank
Figuration/dimension
No. of tank
Capacity of onetank
Figuration
Diameter
Depth
Surface area/one
Wear platelength
Volume/one
Sedimentation time
Surfaceloard

Overflow rate

8 No.
2,445 m3/D
Circular
18 m
3.5m
2543 m?
54.6 m
890.2 m’
9 hr (6to012)

9.6 r113/r[12 D (8 to 12)
24m¥m D (<150)

Disinfection channel
Capacity
Figuration/dimension
Width
Length
Depth
No. of Channel
Volume
Contact time
Chlorineinjection rate

19,560 m*/D

2.0 m
24 m
2.1 m
2 No.
201.6 m®

15.0 min (15min and above)

Outlet
Diameter ¢800
9. Sudge Volume
Sludge density 1.0 %
Sludge gener ated rate 75.0 % of Removed SS
Removed SS Inlet SS - Outlet SS
5868.0 kg/D
Dry solid Removed SS*75%
4401.0 kg/D
Sludge Volume 440.1 m’/D
10.Gravity thickener
Figuration/dimension
No. of tank 2 No.
2,201 kg/D
Capacity of onetank 220 m3/D
Figuration rectangular tank
Length and width 5m
Depth 35m
Surface area/one 25 m?
Volume/one 87.5 m’
Sedimentation time 10 hr
Surfaceloard 88.0 kg/m’ D
Sludge density 1.5 %
Sludge Volume 293.4 m*/D

11.Mechanical dewatering
Type of Machine
No.
Capacity for one machine
M oisture content
Sludge Volume

Centrifugal dewatering
2 No.
2200.5 kg/D
80 %

22 m*/D
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(3) Mayadin
Flow m’/d m’/hr m’/min | m?/sec
0 0 0
15,300 638 10.63 0.177
29,610 1,234 20.56 0.343
Proposed areas are Mayadeen and Taiba where STP is located.
Treatment process OD
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 40 87
360 30 92
Process
inlet >f P70 Bt ‘S R Reactor I S B Outlet
. ::
S
v
Reservoir >|Drying Bedp>  Carrying
out
—> Water line
=D Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter @700
Grade 2.3 %o
Bottom level of Pipe
water depth 046 m
Grit chamber
Flow 29,610  m’/d peak flow
No. of chamber 2 no.
Width 1.4 m
length 6 m 22.5
Velocity 0.27 m/sec  (Typically0.3)
Surfaceload 1,763  m’m> d (Typically 1,800)
Retention time 22.53 sec
Main pump
Folw 20.56 m’/min
Type of Pump Submerged pump
No. of Pump 5 No.(one is backup)
Pumping capacity 5.14 m*/min
Diameter of Pump 200 o
146xv (/)
Diameter(mm)
Pump discharge(m®/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (5.14/3)=191

AM9-55



The study on sewerage system devel opment in the Syrian Arab Republic

Pump head

Output power

Actual head 4 m
head loss I m
Total head 5m
11 kw
P 0.163xQxH/mx(1+a) = 8.0291

P Output power (kw)

Q Pump discharge(m’/min)
H Total head(m)

n Pump efficiecy(0.6)

o Margin(0.15)

Specification ©200%5.14m’/minxH5.0mx 1 1kwx5No.
Reactor
Capacity 15,300 m?*/
Inlet uality
310 mg/
360 mg/
RAS Concentration 6,000 mg/
Rate of RAS 150 (100 to 200)
Volumeof RAS 22,950 m?*/
Target MLSS 3,000 mg/ (3,000 to 4,000)
MLSS 3,744 mg/
Figuration/dimension
No. of tank & No.
Capacity of onetank 1,913 m*/d
Width 45 m
Length 140 m
Depth 3m
Section 13.5m’

Volume of tank
Retention time
BOD-SS Loading

BOD L oading

1,890 m3/one tank
24 hr (24 to0 48)
0.084 kg-BOD/kg-SS D(Japanese standard 0.03 to 0.05)
high rate (Metcalf & Eddy 0.04 to 0.1)
BOD-SS Loard Capacity BOD/(MLSS Volume)
0.31 kg-BOD/m’ D(Japanese Standard 0.15 to 0.25)
(Metcalf & Eddy 0.1 to 0.3)

Equipment for aeration

Actual Oxgen Requirement
AOR/BOD
Removal BOD

Standard Oxgen Requirement
SOR

No. of Aerator

1.80  kg-O,/kg-BOD(1.4 t0 2.2)
4131 kgD

7435.8 kg-O,/D
16 No. (Two for One tank)
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Final settling tank
Figuration/dimension
No. of tank
Capacity of one tank
Figuration
Diameter
Depth
Surface area/one
Wear plate length
Volume/one
Sedimentation time
Surfaceloard

Overflow rate

8 No.
1,913 m3/D
Circular
15 m
35m
176.6 m*
452 m
618.2 m*
8 hr (6t012)
10.8 m*m?> D (8to12)

212 m’/m D (<150)

Disinfection channel
Capacity
Figuration/dimension
Width
Length
Depth
No. of Channel
Volume
Contact time
Chlorineinjection rate

15,300 m’/D

2.0 m
21 m
1.9 m
2 No.
159.6 m’
15.0 min (15min and above)

Outlet
Diameter ©700
9. Sudge Volume
Sludge density 1.0 %
Sludge generated rate 75.0 % of Removed SS
Removed SS Inlet SS - Outlet SS
5049.0 kg/D
Dry solid Removed SS*75%
3786.8 kg/D
Sludge Volume 378.7 m’/D

11.Mechanical thickener
Type of Machine
No.
Capacity for one machine

Centrifugal thickener
2 No.
1893.375 kg/D

12.Sludge Drying Bed
Sludge loading rate
Surface of Drying Bed

No. of Drying Bed
Dimension
Width
length
M oisture content
Sludge Volume

90 kg dry solid/m” yr (60 to 100)
Dry solid*365days/Sludge louding rate
15357 m?
24 No.

15.0 m (6 to 15)
43.0 m (20 to 45)
60 %
9.5 m*/D
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(4) Malkieh
Flow m’/d m’/hr m’/min | m’/sec
0 0 0
4,520 188 3.14 0.052
8,740 364 6.07 0.101
Treatment process OD
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 40 87
360 30 92
Process
nlet >{ PO &) ssoia 3| Reactor (SIS S b Outlt
. i
]
g
Reservoir [>|Drying Bedp> Carrying
out
—> Water line
=3 Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter 0400
Grade 4 %o
Bottom level of Pipe
water depth 026 m
Grit chamber
Flow 8,740 m’/d peak flow
No. of chamber 1 no.
Width 1.3 m
length 4 m 13.4
Velocity 0.30 m/sec  (Typically0.3)
Surface load 1,681 m’m*d (Typically 1,800)
Retention time 13.39 sec
Main pump
Folw 6.07 m*/min
Type of Pump Submerged pump
No. of Pump 3 No.(one is backup)
Pumping capacity 3.04 m*/min
Diameter of Pump 150 ¢
146xv (/)
Diameter(mm)
Pump discharge(m’/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (3.04/3)=147
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Pump head

Output power

Actual head 3m
head loss I1m
Total head 4 m
3.7 kw
P 0.163xQxH/mx(1+a) = 3.7927

P Output power (kw)

Q Pump discharge(m®/min)
H Total head(m)

n Pump efficiecy(0.6)

o Margin(0.15)

Volume of tank
Retention time
BOD-SS L oading

BOD L oading

Specification ¢150%3.04m’/minxH4.0mx3.7kwx3No.
Reactor
Capacity 4,520 m’/
Inlet uality
310 mg/
360 mg/
RAS Concentration 6,000 mg/
Rate of RAS 150 (100 to 200)
Volume of RAS 6,780 m’/
Target MLSS 3,000 mg/ (3,000 to 4,000)
MLSS 3,744 mg/
Figuration/dimension
No. of tank 4 No.
Capacity of onetank 1,130 m*/d
Width 45 m
Length 140 m
Depth 3m
Section 13.5 m?

1,890 m3/one tank
40 hr (24 t0 48)
0.050 kg-BOD/kg-SS D(Japanese standard 0.03 to 0.05)
(Metcalf & Eddy 0.04 to 0.1)
BOD-SS Loard Capacity BOD/(MLSS Volume)

0.19 kg-BOD/m’ D(Japanese Standard 0.15 to 0.25)
(Metcalf & Eddy 0.1 to 0.3)

Equipment for aeration

Actual Oxgen Requirement
AOR/BOD
Removal BOD

Standard Oxgen Requirement
SOR

No. of Aerator

1.80  kg-O,/kg-BOD(1.4 to 2.2)
12204 kg/D

2196.7 kg-0,/D
8 No. (Two for One tank)
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Final settling tank
Figuration/dimension
No. of tank
Capacity of onetank
Figuration
Diameter
Depth
Surface area/one
Wear platelength
Volume/one
Sedimentation time
Surfaceloard
Overflow rate

4 No.
1,130 m3/D
Circular
11m
35m
95 m’
327 m
3324 m’
7 hr  (6to12)
11.9 m3/m2 D (8 to 12)
34.6 m3/m D (<150)

Disinfection channel

M ethod uv
Capacity 8,740 m’/D
UV efficiency 70 %
Dose(D) 300 J/m’
UV Intensity(l) 175 w/ 2
Dosing Time(T=D/l)) 1.71 sec
Effective volume(V) 7.6 litre
Capacity per onelamp (q=V/T) 383 m¥/d
Required Number of lamp(n=Q/q) 22.8 No.
Module No. 6 No.

Actual Number of lamp 24
Figuration/dimension

Width 09 m

Length 35m

Depth 0.8 m

No. of Channel 1 No.
Outlet
Diameter @400

9. Sudge Volume
Sludge density 1.0 %
Sludge generated rate 75.0 % of Removed SS
Removed SS Inlet SS - Outlet SS
1491.6 kg/D 544434 kg/yr
Dry solid Removed SS*75%
1118.7 kg/D
Sludge Volume 111.9 m’/D
10.Mechanical thickener

Type of Machine Centrifugal thickener
No. 1 No.
Capacity for one machine 1118.7 kg/D

11.Sludge Drying Bed
Sludge loading rate
Surface of Drying Bed

No. of Drying Bed
Dimension
Width
length
Total area
M oisture content
Sludge Volume

90 kg dry solid/m’ yr (60 to 100)
Dry solid*365days/Sludge louding rate
4537 m?
8 No.

15.0 m (6 to 15)
38.0 m (20 to 45)
4560 m?

60 %

2.8 m*/D
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(5) Thawra
Flow and Population m’/d m’/hr m’/min | m¥/sec
0 0 0
Flow Average 17,890] 745 12.42 0.207
Hourly Max 34,630 1,443 24.05 0.401
Population 115,600
*1.2 138,720
Treatment process Wet-land
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 40 87
360 30 92
Process
et >{ IS bl e[| hed |5 Oute
v
Sludge 1 Drying Bedf> Carrying
Reservoir out
—> Water line
-3 Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter ¢800
Grade 1.6 %o
Bottom level of Pipe
water depth 0.53 m
Grit chamber
Flow 34,630 m‘/d peak flow
No. of chamber 2 no.
Width 1.3 m
length 7.5 m
Velocity 0.29 m/sec  (Typically0.3)
Surface load 1,776 m*m? d (Typically 1,800)
Retention time 48.6284 sec 30 to 60)
Main pump
Flow 24.05 m*/min
Type of Pump Submerged pump
No. of Pump 5 No.(one is backup)
Pumping capacity 6.01 m*/min
Diameter of Pump 250 ¢
146>V (/)
Diameter(mm)
Pump discharge(m*/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (6.01/3)=207
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Pump head

Output power

Specification

Actual head 5m

head loss 1m

Total head 6 m
11 kw

P 0.163xQxH/Mmx*(1+a)
P Output power (kw)
Q Pump discharge(m®/min)
H Total head(m)
n Pump efficiecy(0.6)
o Margin(0.15)

(p250><6.01m3/minXH6.0mX 11kwx5No.

11.27

4 Primary settling tank

No. of tank

Capacity of onetank
Figuration
Diameter

Depth

Surface area/one
Wear plate length
Volume/one
Sedimentation time
Surface loard

Overflow rate

4 No.
4,473 m3/D
Circular
10 m
35m
78.5 m?
29.5 m
2748 m®
1 hr
57.0 m’m> D (35to070)

151.6 mm D (250)

5. Reed Bed

No. of Reed bed
Required Width
Required Length
Area Requirment

1 No.
35 m
2000 m
0.505 m%c  (>0.5m2/c)
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6. Sudge Volume
Sludge density
SS Removal Ratein
at primary settling tank
Removed SS

4.0 %
40.0 %

Inlet SS * 40%
2361.5 kg/D (dry solid)

Sludgeloading rate
Surface of Drying Bed

No. of Drying Bed
Dimension

Width

length
Moistur e content
Sludge Volume

Sludge Volume 59.0 m*/D
7. Sludge Reservoir
Retention Time 240 hr
Volume 59.0 m*/D
Figuration/dimension Rectanguler Tank with Mixing air/Mixing machine
No. 2 No.
Width 30 m
length 30 m
Depth 33 m
8.Sludge Drying Bed

90 kg dry solid/m’ yr (60 to 100)
Dry solid*365days/Sludge louding rate
9577 m?
20 No.

15.0 m (6 to 15)
32.0 m (20 to 45)
60 %

5.9 m*/D
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from Developn“_nent ( /

Storm-water
overflow

Ahanmahas

Irrigation ditch

Trrigation
Flow control shallow pond:':

; organic matter would be &
by soil nematode and gef

reated Water at Effulent of Wet-

COD 40mg/1
PO4-P 0.2mg/l
0.05m3/s
0.1 m3/s
Flow control shadow pond
uphraties River
Figure A9.3.6 Schematic Plan of Wet Land in Thawara
from
Sludge Drying Bed 15x ' .
L2
220m ‘\
¢ ®

FigureA9.3.7 Layout Plan of Pretreatment and Sludge Treatment Facilitiesin Thawra STP

AM9-66




The study on sewerage system development in the Syrian Arab Republic Final Report
(6) Muzerib
Flow and Population m’/d m’/hr m’/min | m?/sec
0 0 0
Flow Average 3,990 166 2.77 0.046
Hourly Max 7,730 322 5.37 0.089
Population 30,500
*1.2 36,600
Treatment process Wet-land
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 40 87
360 30 92
Process
er 5| S o T S T b i o o
\I/
Sludge |15 ving Bed|>  Carrying
Reservoir out
—> Water line
> Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter ¢500
Grade 1 %o
Bottom level of Pipe
water depth 0.33 m
Grit chamber
Flow 7,730 m’/d peak flow
No. of chamber 1 no.
Width 0.9 m
length 5 m
Velocity 0.30 m/sec  (Typically0.3)
Surface load 1,718 m’m> d (Typically 1,800)
Retention time 50.56 sec 30 to 60)
Main pump
Flow 5.37 m*/min
Type of Pump Submerged pump
No. of Pump 3 No.(one is backup)
Pumping capacity 2.69 m*/min
Diameter of Pump 150 ¢
146xv (/)
Diameter(mm)
Pump discharge(m’/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (2.69/3)=138
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Pump head

Output power

Specification

Actual head 4 m

head loss I m

Total head Sm
5.5 kw

P 0.163xQxH/mx(1+a)
P Output power (kw)
Q Pump discharge(m’/min)
H Total head(m)
n Pump efficiecy(0.6)
o Margin(0.15)

©150%2.69m’/minxH5.0mx5.5kwx>3No.

4.1942

4 Primary settling tank

No. of tank

Capacity of onetank
Figuration
Diameter

Depth

Surface area/one
Wear platelength
Volume/one
Sedimentation time
Surfaceloard

Overflow rate

2 No.
1,995 m3/D
Circular
6.5 m
35m
332 m?
18.5 m
116.1 m®
1 hr
60.1 m*’m*> D (35to 70)

107.8 mm D (250)

5. Reed Bed

No. of Reed bed
Width

Length

Area Requirment

24 No.
21 m
37 m
0.510 m%c  (>0.5m2/c)

6. Outlet
Diameter ¢500

7. Sudge Volume
Sludge density 4.0 %
SS Removal Ratein 40.0 %

at primary settling tank
Removed SS

Sludge Volume

Inlet SS * 40%
526.7 kg/D (dry solid)

13.2 m3/D

8 Sludge Drying Bed
Sludge loading rate
Surface of Drying Bed

No. of Drying Bed
Dimension
Width
length
M oisture content
Sludge Volume

90 kg dry solid/m? yr (60 to 100)
Dry solid*365days/Sludge louding rate
2136 m?
8 No.

12.0 m (6 to 15)
22.0 m (20 to 45)
60 %
13 m’/D
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Distribution Chamber

0 i

ludge Drying B
12522

2
5

<F
s n

Contingency space for expansion

Figure A9.3.8 Layout Plan of Muzerib STP
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(7) Zabadani
Flow m’/d m’/hr m’/min | m?/sec
0 0 0
22,200 925 15.42 0.257
42,970 1,790 29.84 0.497
Treatment process OD
& Efficiency
unit:quality(mg/ ),removal rate( )
raw treated | removal
310 30 90
360 30 92
Process
inlet >{ P/OML i s B Reactor ™ S b Outlet
] ::
v
Mecanical |\ |Mechanical ;
thickener | dewatering'> Ca(r)ﬁltmg
—> Water line
-> Sludge line
Sewage treatment
Inlet
Ground level EL
Diameter ®800
Grade 2.4 %o
Bottom level of Pipe
water depth 053 m
Grit chamber
Flow 42,970  m’/d peak flow
No. of chamber 2 no.
Width 1.6 m
length 8 m
Veocity 0.29 m/sec  (Typically0.3)
Surface load 1,679 m’m>d (Typically 1,800)
Retention time 27.3 sec
Main pump
Folw 29.84 m*/min
Type of Pump Submerged pump
No. of Pump 5 No.(one is backup)
Pumping capacity 7.46 m*/min
Diameter of Pump 250 ¢
146xv (/)
Diameter(mm)
Pump discharge(m’/min)
Suction velocity(1.5 3.0 m/sec)
=146*V (7.46/3)=230
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Pump head

Output power

Actual head 4 m
head loss 2m
Total head 6 m
15 kw
P 0.163xQxH/Mmx(1+a) = 13.984

P Output power (kw)

Q Pump discharge(m®/min)
H Total head(m)

n Pump efficiecy(0.6)

o Margin(0.15)

Specification 9250%7.46m’/minxH5.0mx15kwx6No.
Reactor
Capacity 22,200 m*/
Inlet uality
310 mg/
360 mg/
RAS Concentration 6,000 mg/
Rate of RAS 150 (100 to 200)
Volume of RAS 33,300 m¥
Target MLSS 3,000 mg/ (3,000 to 4,000)
MLSS 3,744 mg/
Figuration/dimension
No. of tank 10 No.
Capacity of onetank 2,220 m*/d
Width 55m
Length 150 m
Depth 5m
Section 27.5 m?

Volume of tank
Retention time
BOD-SS L oading

BOD L oading

4,125 m3/one tank
45 hr (24 to 48)
0.045 kg-BOD/kg-SS D(Japanese standard 0.03 to 0.05)
(Metcalf & Eddy 0.04 to 0.1)
BOD-SS Loard Capacity BOD/(MLSS Volume)
0.17 kg-BOD/m’ D(Japanese Standard 0.15 to 0.25)
(Metcalf & Eddy 0.1 to 0.3)

Equipment for aeration

Actual Oxgen Requirement
AOR/BOD
Removal BOD

Standard Oxgen Requirement
SOR

No. of Aerator

1.80  kg-O,/kg-BOD(1.4 to 2.2)
6216  kg/D

11189 kg-O,/D
20 No. (Two for One tank)
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Final settling tank
Figuration/dimension
No. of tank
Capacity of onetank
Figuration
Diameter
Depth
Surface area/one
Wear platelength
Volume/one
Sedimentation time
Surfaceloard

Overflow rate

8 No.
2,775 m*/D
Circular
18 m
35m
2543 m’
54.6 m
890.2 m’
8 hr (610 12)
10.9 I‘rﬁ/rﬂ2 D (8 to 12)

254 m’m D (<150)

Disinfection channel

Method uv
Capacity 42,970 m’D
UV efficiency 70 %
Dose(D) 300 J/m2 (300 500)
UV Intensity(l) 175 W/ 2
Dosing Time(T=D/I)) 1.71 sec
Effective volume(V) 7.6 litre
Capacity per onelamp (g=V/T) 383 m'd
Required Number of lamp(n=Q/q) 112 No.
Module No. 28 No.
Actual Number of lamp 112
Figuration/dimension
Width 1.5m
Length 35m
Depth 0.8 m
No. of Channel 3 No.
Outlet
Diameter ®800
9. Sudge Volume
Sludge density 1.0 %
Sludge generated rate 75.0 % of Removed SS
Removed SS Inlet SS - Outlet SS
7326.0 kg/D
Dry solid Removed SS*75%
5494.5 kg/D
Sludge Volume 549.5 m’/D
10.Gravi thickener
Figuration/dimension
No. of tank 2 No.
Capacity of onetank 2,747 kg/D
275 m3/D
Figuration rectangular tank
Length and width 6 m
Depth 35m
Surface area/one 36 m?
Volume/one 126 m’
Sedimentation time 11 hr
Surfaceloard 76.3 kg/m2 D
Sludge density 1.5 %
Sludge Volume 366.3 m*/D

11.Mechanical dewatering
Type of Machine
No.
Capacity for one machine
M oisture content
Sludge Volume

Centrifugal dewatering
2 No.
2747.25 kg/D
80 %
27.5 m*/D
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Appendix 9.4 Study on Cost Threshold Sewer Length

In order to compute a Threshold Sewer Length, Economical comparison is performed about the

followina case. _
Case.1: On-site Treatment by Septic Tank

Case.2: Off-site Treatment by Sewerage (Q:1,000m3 Scale)

Casel Construction Cost
Septic  |Septic Tank 48,000 SP/household  For 5person
Tank |Equipment(Smal Pipes) 20,000 SP/household 10 m
Total 68,000 SP/household Csl
M aintenance Cost per 30 years
Desludging 15,000 SP/household 3 times
Soakpit Renovation 50,000 SP/household 5 times
Total 30 years 133,000 SP/household Cgep
Case.2
STP 15,792 SP/household Q=1,000m3, 2,000 household
Sewerage
per 30 years
M aintenance Cost 9,475 SP/household  SPlyear
Total 30 years 25,267 SP/household Cgrp

Maximum Cost Effective Sewer Length for Sewerageis
Cop= (MSL * UC) + Cqrp
Where
MSL: Maximum Sewer Length of Cost Effective for Sewerage (m)
UC: Unit cost for sewer (SP/m)

— Sewerage Area
=3 (STP) Sewer
Cqep - Corp 107,733 SP
ucC 2,500 SP/m
Maximum Sewer Length 43.1

say| 50.0|m
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Appendix 9.5 Comparison of conveyance system in Banias

9.5.1 construction cost

The comparison of construction cost between two conveyance systems in Banias is shown in
Table A9.5.1 - A9.5.3. According to the table, the cost of multi-pressure system is under half
of the gravity-pump system.

TableA9.5.1 Comparison of Construction Cost

(Unit: Mil.SP)
- Multi-pressure Gravity
Facilities
system system
Pipe 72.6 76.7
Pump 15.0 135.6
Total 87.6 212.3

TableA9.5.2 Comparison of Pipe Construction Cost

Uit Facilities Cost
. Diameter cost Multi-pressure Gravity Multi-pressure Gravity
Pipe system system system system
(mm) Length Length
1000 SP/m endt g 1000 SP 1000 SP
(m) (m)

Gravity 300 35 330 330 1,155 1,155
350 4.0 260 260 1,040 1,040
450 5.0 140 0 700
600 8.0 550 0 4,400
700 10.5 780 0 8,190
800 125 1,230 0 15,375
900 155 1,220 0 18,910
Pressure 250 30 280 840 0
300 35 1,100 3,850 0
400 45 1,540 6,930 0
500 6.0 3,640 21,840 0
600 8.0 4,620 3,360 36,960 26,880
Tota 11,770 7,870 72,615 76,650
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TableA9.5.3 Comparison of Pump Construction Cost

) . Facilities Cost
Pimp Unit - - - -

Pu capacity cost Multi-pressure Gravity Multi-pressure Gravity

mp system system system system

m3/min Mil .SP/set set set Mil.SP Mil.SP
Submerged 1.0 0.7 10 7.0 0.0
3.0 1.0 8 8.0 0.0
Conventional 144 375 1 0.0 375
21.6 477 1 0.0 477
237 50.5 1 0.0 50.5
Total 15.0 135.6

9.5.2 M aintenance cost

In general, maintenance cost is approximately proportional to the amount of sewerage
pumped up. In multi-pressure system, the sewage of discharge point is pumped up once
time. That is, the total pump up sewerage is the same as the total amount of sewerage. In
the gravity and pump system, sewerage is pumped up two or more times. Then in this
system, total amount of sewerage pumped up is more than the multi-pressure system.
Accordingly, in multi-pressure system, the maintenance cost is cheaper than the gravity
plus pimp system.

The pattern diagrams of two systems are shown in Figure A9.5.1.

Multi-pressure system Gravity and pump system

ééé @ﬁ

1+Q2 Q1+Q2+Q3

FigureA9.5.1 Pattern Diagrams of Two System
9.5.3 Facility plan

Facility plan of the multi-pressure system is shown in Table A9.5.4.
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TableA9.5.4 Facility plan of the multi-pressure system
he Hes: 81 (nﬁ\z) (m?/s) (m¥Ymin) (m]g/?n(i?n) (Eﬂf’m F2°kvv”v‘§r (mgr?”nein) C?Infhgla (r?.:ﬁ) (#1)
1 | Sagyat sook Elhal 028 | 0.024 15 0.7 326
2 | Algobhbiat 043 | 0.011 0.6 03 255
Gamaa
3 | Altawhwed 050 | 0.043 26 13 3.0 3.0 30| 025 250 139
4 | Almawani 020 | 0.017 1.0 05
0.79 | 0.067 4.0 2.0 3.0 4.0 60| 036 300 548
5 | RasElnabaa 013 | 0.011 0.6 0.3
0.79 | 0.067 4.0 2.0 3.0 20 90| 044 400 675
6 | Gamaa Elbahr 043 | o0.011 0.6 0.3 1.0 1.0 100 | 046 400 95
Nagliat
7 A?gadamos 0.79 | 0.067 4.0 2.0 3.0 3.0 130 | 053 500 362
8 | Nahr Elgaam 020 | 0.017 1.0 05 1.0 15 140 | 055 500 871
9 | Alzorygat 028 | 0.024 15 0.7 1.0 20 150 | 056 500 580
Almashfa 15
10 | Elwatany 0.28 | 0.024 15 0.7 1.0 160| 058 600 639
11 | Shalehat Almasfah 013 | o0.01 0.6 0.3 1.0 20 170| 0.60 600 | 1672
Total 460 | 0.395 17.0
Facility plan of the gravity and pump system is shown in Table A9.5.5.
TableA9.5.5 Facility Plan of the Gravity and Pump System
e HEE e (rﬁz) (m?/s) (i% (r'ﬁ'r% (VLO) (m\}s) (m?/s) (rr?/m!)n) (#1)
1 | Sagyat sook Elhal 028 | 0.024| 0.024| 300 20| 0.795| 0.056 326
2 | Algobbiat 043| 0011 | 0035| 350 20| 0881 | 0.085 255
3 | GamaaAltawhwed | 050 | 0.043| 0.078 | 450 20| 1.042 | 0.166 139
4 | Almawani 020 | 0.017 | 0.095
0.79 | 0.067 | 0.162 600 1.8 | 1.198| 0.339 548
5 | Ras Elnabaa 013 | 0011 | 0173
0.79 | 0.067 | 0241 | 700 18| 1.327| 0511 | 144°| 675
6 | Gamaa Elbahr 0.13| 0011 | 0.251 700 1.8 | 1.327 | 0511 95
7 | Nagliat Algadamos | 0.79 | 0.067 | 0.319 800 1.6 | 1.368 | 0.688 362
8 | Nahr Elgaam 020 | 0.017 | 0.336 800 16| 1.368 | 0.688 871
9 | Alzorygat 0.28| 0.024| 0360 | 900 14| 1.384| 0881 | 216 2| 580
Almashfa
10 | Elwatany 028 0024| 0.384| 900 14| 1.384| 0.881 639
11 | Shalehat Almasfah 0.13 | 0.011 | 0.395 | 600x2 237 %] 1672
Total 460 | 0.395 59.7

Summary of Pump specification

“1: 250mmx7.2m°/min.x4.0mx10kwx3(1)units
"2 250mmx7.2m°/min.x5.0mx12kwx4(1)units
“3: 250mmx7.9m°*/min.x5.5mx14kwx4(1)units

The longitudinal drawings of both systems are shown in Figure A9.5.2, A9.5.3.
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FigureA9.5.2 Longitudinal Drawing of the Multi-pressure System
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FigureA9.5.3 Longitudinal Drawing of the Gravity and Pump System
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Appendix 9.6 Comparison of Economical Efficiency for Macro Plan

(1) Study Condition

This study refered to the existing study of Banias sewerage.

Basic Cost on the study of Banias $
construction Cost 5,800,000
O&M $/month $/year 3Syears Average life period
STP Manpower cost 4,885 58,620 | 2,051,700 |of structure and equipment
Power consuption 183,547 | 6,424,132 |=(7637.35+2420)*x365%0.05%
Chemical and fuel 40,160 | 1,405,600
construction Cost
PS Power consuption 44,165 | 1,545,775
STP Cost for Macro Plan on the basis of Banias
Capacity(m’/d)] 500 1,000 5,000 10,000 20,000
construction Cost 1,440,000 | 1,670,000 | 3,530,000 5,800,000 | 10,500,000 |Cost function
Manpower cost 399,000 466,200 | 1,262,100 | 2,051,700 | 3,099,600
Power consuption 1,541,792 | 1,798,757 | 3,854,479 | 6,424,132 | 11,563,438
Chemical and fuel 337,344 393,568 843,360 1,405,600 | 2,530,080
Total 3,718,136 | 4,328,525 | 9,489,939 | 15,681,432 | 27,693,118
Composition ratio of construction Cost 0.248 0.288 0.609 1.000 1.810
Composition ratio of Manpower cost 0.194 0.227 0.615 1.000 1.511
Composition ratio of Power+chemical 0.240 0.280 0.600 1.000 1.800
Power consuption and chemical cost are based on the ratio of capacity on the basis of 10,000 3/ .
Construction Cost function : STP C=(327.75Q+854.31)x0.17/120 (US$)
PS C=85.81Q"*x1.316x0.122/120 (US$)
Manpower Requirement
Capacity(m’/d)] 500 1,000 5,000 10,000 20,000
Civil Eng. 1.0 1.0 1.0 1.0 2.0
Mecanical Eng. 1.0 1.0 1.0
Electrical Eng. 1.0 1.0 1.0
Civil Professional 1.0 1.0
Mechanical professional 0.5 2.0 3.0 5.0
Electrical professional 0.5 2.0 3.0 5.0
Skilled Labor for Operation 1.0 1.0 4.0 10.0 16.0
Skilled Labor for maintenance 1.0 1.0 3.0 6.0 10.0
Driver 1.0 1.0 1.0 2.0 3.0
Administrator 1.0 1.0 1.0 1.0 1.0
Chemist 1.0 1.0 1.0
Technician Chemist 0.5 0.5 1.0 2.0 3.0
5.5 6.5 18.0 32.0 49.0
Manpower Cost ($/month)
Capacity(mS/d) 500 1,000 5,000 10,000 20,000 |Unit Cost
Civil Eng. 335 335 335 335 670 335
Mecanical Eng. 245 245 245 245
Electrical Eng. 245 245 245 245
Civil Professional 160 160 160
Mechanical professional 80 320 480 800 160
Electrical professional 80 320 480 800 160
Skilled Labor for Operation 120 120 480 1,200 1,920 120
Skilled Labor for maintenance 120 120 360 720 1,200 120
Driver 160 160 160 320 480 160
Administrator 135 135 135 135 135 135
Chemist 245 245 245 245
Technician Chemist 80 80 160 320 480 160
Total cost($/month) 950 1,110 3,005 4,885 7,380
Total cost($/35years) 399,000 466,200 | 1,262,100 | 2,051,700 | 3,099,600
Total cost on Pumping Station ($)
Capacity(m3/min) 0.69 1.39 6.94 13.89 27.78
Construction cost 91,961 139,796 365,683 553,743 838,155 |Cost function
Manpower cost 79,800 93,240 252,420 410,340 619,920 |20% of STP
Power consuption 256,710 390,241 | 1,020,806 1,545,775 | 2,339,711
Total 428,471 623,277 | 1,638,910 | 2,509,858 | 3,797,786
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(2) Mayadin
Condition on economical comparison for option
Population 5,000 10,000 50,000 100,000 200,000
Average flow (m’/d) 500| 1,000] 5,000 10,000 20,000)
Peak flow(m’/d) 1,000] 2,000} 10,000 20,000| 40,000 flow | 1.000| z.ooo| 10,000| 20.000| 40.000|
[Diameter of MT(gravity) 250| 250) 500] 600| 800) diameter [ 250] 250( s500[ 600] 800
capacity(m3/d)| 6359 6359 25434) 36623] 65111|v=1.5
Margin % 536 218 154 83| 63
Unit Cost of MT ($/m) 120f 120] 140f 160 220| | diameter
Diameter of MT(pressure) 100 150) 300) 400) 500] | 400
V(m/s)|  1.474404341] 1310581636 1.638227045] 1.843005426] 2.359046945| | 800 -
700
Unit Cost of pressure line ($/m) 80) 100) 120 130| 120] | 600 .
500 -
Capacity of PS (m/min) 0.69) 1.39) 6.94) 13.89) 27.78] | 400
Total Cost of PS ($) 428471 623277 1.638910] 2,509,858  3,797.786) ggg 7Yy
Capacity of STP (m*/d) 500| 1,000 5,000 10,000 20.000] | 100 flow (m3/d)
Total Cost of STP (8) 3,718,134 4328525 9489939 15,681,432 27.693.11§] 0 - : : . 2Q
0 10,000 20,000 30,000 40,000 50,000
Ontion 1
Mayadeen area
Saalou Zeebag BouRrousl  BouRrousl Balum Mayadeen —» STP <+— Mahgan Total cost
population 8,050 8,350 6,577 8,179 1,756 81,570 19,641
accumulating total 8,050 16,400 22,977 31,156 32912 114,482 134,123 19,641
2Q 1,610 3,280 4,595 6,231 6,582 22,896 3,928
cost of Manhole 9,000 9,000
Diameter of MT 250 250 250 400 400 600 250
distance(km) 4 3 3 2 2 3 3
cost of MT 480,000 360,000 420,000 260,000 260,000 480,000 360,000 2,620,000
extention of net work(km) 4 4 4 4 4
Cost of network(o150) 400,000 400,000 400,000 400,000 400,000 400,000 2,400,000
cost of STP 19.780.179 19.780.179
Total cost of Mayadeen 24,809,179
Al-Eshara area
Al-Eshara
population 15,526
accumulating total 15,526
2Q 3,105
cost of Manhole 3,000
Diameter of MT 250
distance(km) 3
cost of MT 360,000
cost of STP 5,041,574
Total cost of Al-Eshara 5,404,574
Total cost of Option 1 30,213,754
Option 2
Saalou Zecbag BouRrousl BouRrousl Balum Mayadeen —»  STP<+—— Mahgan Al-Eshara Total cost
population 8,050 8,350 6,577 8,179 1,756 81,570 19,641 15,526
accumulating total 8,050 16,400 22,977 31,156 32,912 114,482 149,649 35,167 15,526
2Q 1,610 3,280 4,595 6,231 6,582 22,896 7,033 3,105
cost of Manhole 9,000 3,000 12,000
Diameter of MT 250 250 250 400 400 600 400 250
distance(km) 4 3 3 2 2 3 3 10
cost of MT 480,000 360,000 360,000 260,000 260,000 480,000 390,000 1,200,000 3,790,000
extension of net work(km) 4 4 4 4
Cost of network(g150) 400,000 400,000 400,000 400,000 400,000 400,000 2,400,000
cost of PS 679,401 679,401
cost of STP 21,645,114 21,645,114
28,526,515
Total cost of Option 2
Option 3
Saalou Zecbag BouRrousl BouRrous1 Balum Mayadeen Mahgan Al-Eshara = STP Total cost
population 8,050 8,350 6,577 8,179 1,756 81,570 19,641 15,526
accumulating total 8,050 16,400 22,977 31,156 32,912 114,482 134,123 149,649
1,610 3,280 4,595 6,231 6,582 22,896 26,825 29,930
cost of Manhole 9,000 3,000 12,000
Diameter of MT 250 250 250 400 400 600 700 700
distance(km) 4 3 3 2 2 6 10 3
cost of MT 480,000 360,000 360,000 260,000 260,000 960,000 1,900,000 570,000 5,150,000
extension of net work(km) 4 4 4 4 4
Cost of network(g150) 400,000 400,000 400,000 400,000 400,000 400,000 2,400,000
cost of PS 2,696,376 2,696,376
cost of STP 21,645,114 21,645,114
31,903,490

Total cost of Option 3
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(3) Muzerib
Condition on economical comparison for option
Population 5,000 10,000 50,000 100,000 200,000
Average flow (m*/d) 500) 1,000 5,000 10,000] 20,000
Peak flow(m’/d) 1,000 2,000 10,0000 20,000] 40,000
Diameter of MT(gravity) 1.5 m/s 250 250 500 600 800)
capacity by 1.5m/s(m3/d) 6359 6359 25434 36625 65111
Margin % 536 218 154 83 63
Unit Cost of MT ($/m) 120 120 140 160 220
Diameter of MT(pressure)V=2.0m/s 100 150 300 400 500]
V(m/s)| 1.474404341 1.310581636 1.638227045| 1.8430054] 2.3590469
Unit Cost of pressure line ($/m) 80 100 120 130 140
Capacity of PS (m’/min) 0.69 1.39 6.94 13.89 27.78
Total Cost of PS ($) 428,471 623,277 1,638,910 2,509,858 3,797,786
Capacity of STP (m’/d) 500) 1,000 50000 10,000] 20,000
Total Cost of STP ($) 3,718,136 4,328,525 9,489,939| 15,681,432 27,693,118
Muzerib
Option 1; decentralization
Muzerib Yaduda Atman
Population 17180 17200 15200
Cost of Manhole 40,000 80,000 40,000
Cost of STP 5,254,999 5,257,580 4,999,509
Total cost 15,512,087
Option 2; coupling of Muzerib & Yaduda, independent for Atman
population cost(3$)
Cost of Manhole 9,000 |3 manholes
PS Muzerib 805,583
MT ¢200mm 4.5km from Muzerib 517,500
MT ¢300mm 2 km from Yaduda 240,000
Cost of STP 1 34380 7,474,407
Cost of STP Atman 15200 4,999,509
Total cost 14,036,999
Referential Option; centralization
population cost($)
Cost of Manhole 160,000
PS Muzerib 805,583
MT ¢200mm 4.5km from Muzerib 517,500
MT ¢300mm 2 km from Yaduda 240,000
Cost of STP 49580 9,489,939
PS Atman 755,310
MT ¢200mm 4.5km from Atman 575,000
Total cost 12,383,332
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(4) Thawra
Condition on economical comparison for option
Population 5,000 10,000 50,000 100,000 200,000
Average flow (m’/d) 500 1,000 5,000 10,000 20,000
Peak flow(m’/d) 1,000 2,000 10,000 20,000 40,000
Diameter of MT(gravity) 1.5 m/s 250| 250 500 600 800]
capacity by 1.5m/s(m3/d) 6359 6,359, 25,434 36625 65111
Margin % 536 218 154 83 63|
Unit Cost of MT ($/m) 120] 120 140 160 220
Diameter of MT(pressure)V=2.0m/s 100] 150] 300] 400| 500
V(m/s) 1.474 1.311 1.638 1.843 2.359
Unit Cost of pressure line ($/m) 80 100 120 130 140
Capacity of PS (m’/min) 0.69 139 6.94 13.89 27.78
Total Cost of PS (8) 428,471 6232771  1,638910] 2,509,858 3,797,786
Capacity of STP (m3/d) 500] 1,000 5,000 10,000] 20,000f
Total Cost of STP ($) 3,718,136 4,328,525 9,489,939 15,681,432 27,693,118
Option 1 (decentralization)
1 Thawra
Population City on the hill 100,000
City on the lake 50,000
150,000
Cost($)
STP Q=15,000m3/d 8,674,910
8,674,910
2 Mansuurah
Cost($) popiration
STP Q=5,000m3/d 9,489,939 50,000 c
PS Q=2,000m3/dx5No 3,116,387 PS
MT ©150x5x3000m 1,500,000 ditto
sub-total 14,106,326
Option 1 Total cost 22,781,236
Option 2 (centralization)
Cost($) population
No.1 PS in Thawra Q=0.69m3/min 428,471 50,000 ¢
ditto MT ©100x4km 320,000
No.2 PS in Thawra Q=1.39m3/minx2 623,277 100,000 ¢
ditto MT @150%2km 200,000
No.3 PS in Thawra Q=2.08m3/minx2 1,131,094 150,000 ¢
ditto MT to STP ©200%20km 2,200,000
PS in Mansuurah Q=2,000m3/dx5No 3,116,387 PS
ditto MT 9150x5%3000m 1,500,000 ditto
STP 27,693,118 200,000 ¢
Option 2 Total cost 37,212,346

Referential Option (Option 2 + network construction cost on adjoining settlement )

Option 2 Total cost

Net work on Safsafe

Net work on Hounayada
Net work on Al-Hamam
Net work on Abe-Kabe'ee

Referebtial Option Total cost

40,933,581
10km 1,000,000
11km 1,100,000
8km 800,000
6km 600,000

AM9-83

110% of above.

1.95044644 /Option 1
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