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800mm Damascus
200mm
914
1)
9.1.2
9.1.2 M/P
( person)
. Sub Cit
Governorate | District _district P To)\//vn 2004 2010 2015 2020 2025
Lattakia Total 2,534 2,600 2,700 2,800 2,800
Al-Haffeh | Slunfeh Slunfeh 1,847 1,900 2,000 2,100 2,100
Biereen 687 700 700 700 700
Tartous Total 43,647 54,300 64,200 74,700 85,600
Banias Banias Banias 41,632 52,100 61,700 71,900 82,500
Tero 838 900 1,000 1,100 1,200
Khabet
Snasel 645 700 800 900 1,000
Boston
Al-Najor 532 600 700 800 900
Deir Total 60,175 80,400 95,400 | 107,600 | 117,100
-Ez-zor Mayadin | Mayadin | Mayadin 44,028 60,200 72,400 82,400 90,300
Taiba 6,061 7,600 8,700 9,500 10,100
Makhan 10,086 12,600 14,300 15,700 16,700
Hassakeh Malkieh Malkieh Malkieh 26,311 29,100 31,200 33,000 34,500
Ragga Thawra Thawra Thawra 69,425 80,300 90,700 | 102,400 | 115,600
Dar'aa Total 30,536 35,600 39,600 43,100 46,200
Dar'aa Dar'aa Atman 8,929 11,400 13,200 14,600 15,700
Muzerib | Muzelib | Muzerib 12,640 14,200 15,500 16,700 17,900
Yaduda 8,967 10,000 10,900 11,800 12,600
Rural Total 47,737 54,000 58,700 62,700 66,100
Damascus Zabadani | Zabadani | Zabadani 26,285 30,000 32,800 35,200 37,300
Bloudan 3,101 3,300 3,400 3,500 3,600
Rawdah 4,536 6,000 7,100 8,000 8,700
Hosh
Bajet 604 700 800 900 1,000
Madaya Madaya 9,371 9,800 10,100 10,400 10,600
Bukein 1,866 1,900 2,000 2,000 2,000
Serghaya | AinHour 1,974 2,300 2,500 2,700 2,900
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)

M/P
9.1.3 M/P
9.1.3 M/P
( m°/day)
Governorate District Sub-district City& Town 2004 2010 2015 2020 2025
Lattakia Al-Haffa | Slunfeh Slunfeh 1,008 1,088 1,200 1,318 1,375
Biereen 375 401 420 439 458
Total 1,383 1,489 1,620 1,757 1,833
Tartous Banias Banias Banias 8,053 10,582 13,129 | 15,995 19,151
Tero, etc. 220 252 300 351 406
Total 8,273 10,834 13,429 | 16,346 19,556
Deir-Ez-zor Mayadin Mayadin Mayadin 5,678 8,152 10,270 | 12,220 13,974
Taiba 661 871 1,044 1,192 1,323
Makhan 1,101 1,444 1,716 1,970 2,187
Total 7,440 10,467 13,030 | 15,382 17,484
Hassakeh Malkieh Malkieh Malkieh 2,871 3,334 3,745 4,141 4518
Ragga Thawra Thawra Thawra 8,953 10,873 12,866 | 15,186 17,889
Dar’aa Dar’aa Dar’aa Atman 974 1,306 1,584 1,832 2,056
Muzerib Muzerib Muzerib 1,379 1,627 1,860 2,096 2,344
Yaduda 978 1,146 1,308 1,481 1,650
Total 3,331 4,079 4,752 5,409 6,050
Rural Zabadani | Zabadani Zabadani 10,169 12,187 13,959 | 15,661 17,317
Damascus Bludan 1,354 1,512 1,632 1,757 1,886
Rawdah 495 687 852 1,004 1,139
Hosh Bajet 66 80 96 113 131
Madaya Madaya 1,534 1,684 1,818 1,958 2,082
Bukein 713 762 840 878 917
Surghya Ain Hour 215 264 300 339 380
Total 14,546 17,176 19,497 | 21,710 23,852
©)
74.1
914
mg/L
BOD 310
SS 360
T-N 74
T-P 24
9.15
9.15.1
1
74.1 BOD
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310 ¢l 15

1.5
)
[
[ ]
° OD
BOD-SS
40
©)
331 3.33
9.15
e Rural Damascus Zabadani
SS
50 mg/l 30 mg/I
e Muzerib

e Sunfeh Thawra Mayadeed
e Malkieh
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9.15

200

Adraa

M9-6

M/PArea /( )
BOD SS NH3-N NOz-N

Zabadani Irrigation (vegetable)/river 30 30 20
Muzerib River 40 30 50
Slunfeh River 40 30 50
Banias Sea 60 60 10 50
Thawra River 40 30 50
Mayadin River 40 30 50
Malkieh River/Irrigation (Industrial crops) 40 30 50

00 15 30

Adraa STP

oD




9.1.6 Adraa

morning night night
D . . .
epertment shift sft1 shift 283
Operation 22 12 23
Mechanical 21 1 3
Gas 10 2 4
Electricity 10 2 4
Electronic 4 1 2
Storage 9
Agriculture 20
Administration 14
Laboratory 8
Guard 8 8 15
Vehicle 19 1 3
Civil Maintenance 10
Total 155 27 54
Note) Shift Schedule
h l“ 1 lili! L l‘lm L H? | | z‘p | | s* I ’l’
sify
M Sl
nightsifil
L iTjebs
night #ifi 2
L IT Jabs I
maghd zift 3
L 17 johs 1
6
Ragga Tdlabiad Ragga City Ragga Tallabiad
2006 1 54 Ragga 6.6
5
917 2006 1 Ragga
Tallabiad Ragga Ci
Mini Maxi Mini Maxi
Date Wet Dry s s Date Wet Dry T s
1-Jan 66 5 -29 14.2 1-Jan 75 43 -25 10.4
2-Jan 77 7.3 33 10.9 2-Jan 68 75 19 13.6
3-Jan 77 6.7 1 15.9 3-Jan 79 45 -14 12,6
4-Jan 69 7.6 -0.6 17 4-Jan 75 45 -19 135
5-Jan 76 6.4 05 10.8 5-Jan 80 53 0.4 9.8
6-Jan 73 9.8 5 17 6-Jan 73 9 49 15.9
7-Jan 89 9.3 85 10 7-Jan 82 7.8 31 105
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917 2006 1 Ragga
Tallabiad Ragga Ci
Mini Maxi Mini Maxi
Date Wet Dry Bt imtes Date Wet Dry T imtes
8-Jan 89 8.1 78 10 8-Jan 81 8.3 48 12
9-Jan 81 5.8 1 124 9-Jan 69 9 44 14.6
10-Jan 93 47 0 6.6 10-Jan a1 6.9 52 76
11-Jan 91 6.7 58 72 11-Jan 04 7 6.5 7.7
12-Jan 82 6.7 4.4 132 12-Jan 83 85 58 119
13-Jan 87 6 28 102 13-Jan 90 77 6.7 9
14-Jan 74 46 05 133 14-Jan 76 6.9 3 115
15-Jan 64 31 2 11 15-Jan 65 49 1 10.4
16-Jan 68 15 4.4 12 16-Jan 68 32 14 96
17-Jan 77 12 6 103 17-Jan 66 46 14 127
18-Jan 83 25 35 55 18-Jan 85 5.4 3 8
19-Jan 86 48 12 8 19-Jan 84 5.4 24 8.2
20-Jan 83 57 1.4 10 20-Jan 75 78 3.2 148
21-Jan 65 07 36 6.2 21-Jan 59 33 03 78
22-Jan 61 15 35 59 22-Jan 60 38 0.4 8.6
23-Jan 89 21 058 25 23-Jan 85 41 27 6.3
24-Jan 86 5.8 25 95 24-Jan 87 6.5 43 95
25-Jan 92 65 35 9.7 25-Jan 03 7 42 9.6
26-Jan 86 77 5 115 26-Jan 77 8.9 56 136
27-Jan 84 5.9 04 11.2 27-Jan 73 9 5.9 135
28-Jan 77 39 14 10.4 28-Jan 84 57 32 106
29-Jan 77 19 4.4 10 29-Jan 68 41 0.4 102
30-Jan 65 15 4 95 30-Jan 72 34 0 9.9
31-Jan 65 2.3 54 10.9 31-Jan 69 3 22 9.9
Monthly Average 0.42 10.41 2.45 10.77
Temperature 5.4 6.6
9.1.8 Sunfeh
YEAR JAN | FEB | MAR | APR | MAY | JUN | JuL | AuG | serp | ocT | Nov | DEC
1994 X'\f'g' 10.3 83 | 119 | 104 217 | 236 | 242 | 262 | 284 | 236 | 119 71
Min.
Ave 53| 28| 57| 113 | 138 | 147 | 17 | 181 | 188 | 163 | 68 | 11
Max.
1966 Afg 67 | 93| 102 | 128 | 209 | 246 27 24 191 | 162 | 116
Min.
Ave 07| 36| 14| 53| 121 | 16 184 | 16 | 101 | 94| 65
Max.
1997 Afg 10 83 | 93| 136 | 237 | 243 | 263 | 233 | 244 | 225 | 156 | 106
Min.
A\I/Z 31| 1 23| 63| 145 | 157 | 173 | 158 | 155 | 151 | 97 | 54
1998 | Max.
Ave 7 93
Min.
Ave 17 | 32
Monthly Average | ¢\ | 57 | g | 404 | 178 | 198 | 212 | 215 | 212 | 178 | 116 | 71
Temperature
Note) At Climate Observation Station on Bab Al Jannah Tomn in Slunfeh district
Slunfeh 1996 1 3°C

M9-8




9.152

)

M/P

1 54°C Tallabiad
9.19
9.1.9
T Temperature Optimum Range
e Range(*C) Range(*C)
Psychrophilic 10-30 12-18
Mesophilic 20-50 25-40
Termphilic 35-75 55-65
) Metcalf & Eddy 4
pH pH 9.5 4.0
6.5 75 Adraa 8.0
pH
9.1.10 Adraa pH

Date pH

2006/1/15 8.1

2006/3/2 7.8

2006/4/3 7.8

2006/5/16 7.8

2006/6/1 8.0

2006/7/16 7.8

2006/8/21 7.9

2006/9/4 8.2

2006/10/2 8.0

2006/11/2 8.1

2006/12/5 8.0

Average 8.0

2
9.1.11
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9111

Wet Land

)

1)

2)

3) 0D

4)

5) Wet Land

o 1 2
e Operation 3 OD Banias FS
GTzZ

. Operation
4 oD On-site system

5 Wetland Damascus Ragga
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e Wet-land

1,000 ¥

1,000 ¥

Wet-land

e Operation

Aleppo

e Zabadani EIB

©)

1)
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Influent Aeration Tank
E——

=z Secondary Clarifier
K =z ——> ] Effluent
Return Activated Sludge
—> Sludge Sludge
911
2)
3
[ ]
[ ]
[ ]
Influent
<z Secondary clarifier
- — > = _ Effluent
Return Activated Sludae Sludge
9.1.2
3) OD
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Influerg

Secondary clarifier

= —_— = ] Effl ue_gt
Return Activated Sludge
Sludge

Reaction channel 0

4) WetLand

Wet land
Wet land

Return Activated Sludage Sludge
913 OD
reed bed reed bed

I

ImPﬂmary clarifier | (

Av4 i

)|

i

Distribution .'\ne f Efflugt

g 4
Sud Collection Pipe
>~ Sludge

9.14 Wetland
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5)

on-site

Primary clarifier

Influent Aeration Tank .
Av 4
=z S - Secondary clarifier
— = Effluegt
acking for biofilm
Sludge pecing Sludge
9.15
4
o Wet Land
+
Drying Bed Wet-land Drying Bed
. oD
Drying Bed
Drying Bed
Drying Bed
[}
9153 7

)
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9:30 15

8:00 15:30

Dar’'aa  Rural Damascus
oD

oD
Tartous Lattakia

oD

Ragga Deir-Ez-zor Hassakeh

M9-15

16

1 1 5:30

35

Wet Land

, Wet Land



OD

9112 7
-Dar’aa -Tartous -Ragga
-Rural Damascus| -Lattakia -Deir-Ez-zor
-Hassakeh
big high
1)Wet Land +
2)Oxidation ditch + +
3) Extended aeration + +
4)Submerged Attached +
Growth Processes
5)Conventional Activated + +
Sludge
small low
(©)
9.1.13

Conventional Activated | Sludge Reservoir +digestion tank + Mechanical/Gravel Thickening

sludge Drying Bed + Mechanical Dewatering

Extended aeration Sludge Reservoir + Drying Bed Mechanical Thickening +

Mechanical Dewatering

Oxidation ditch ditto ditto

Wet Land ditto ditto

Submerged  Attached | ditto ditto

Growth Processes

4)
STP
STP
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9.2

921

D

100,000 STP(OD) 5
9.1.14 reed
9.1.14
80% 60%
Population 500,000 500,000
Woastwater LDC 100 liter 100 liter
Sludge kgDS/yr 6,022,500 6,022,500
Sludge m*/yr 30,113 15,056
Fermenter, h=1.0 2.0m 12-50mx50m 12-30mx42m
Required Land Area (ha) | 130mx330m (4.3 ha) 115%210 (2.4)

v =(R”*1"?)/n
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v =0.84935CR"% %

v m/s
C =110
[
R m
.
0.8 m/s 3.0m/s
.
100%
2
.
1.0m
15m
05m
20m

250mm

@)
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922

20%

921

1/3
9.2.1
(mm)
250,300,400 0.010
250 0.010
0.013
C=110
2
2
3
0.75 15m/s
0.6 m/s 1.2m/s
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921

X L
O w
_ O
Air Valve
Mud Removal Valve
9.21
9.2.3
oD
Wastewater Engineering Treatment and Reuse (Metcalf & Eddy)
Wet-land  Harran Al Awameed
9.2.2
Conventional Primary Settling tank Surfaceload 35 70 m*m?® d
Activated sludge Reactor BOD-SSload 0.2 0.4 kgBOD/kgSS d
Final Sedimentation tank | Surfaceload 20 30 m*m? d
Extended aeration Reactor BOD-SSload 0.05 0.1 kgBOD/kgSS d
Sedimentation tank Surfaceload 8 12 m*m? d
Oxidation ditch Reactor BOD-SSload 0.03 0.05 kgBOD/kgSS d

High-rate 0.04 0.1(Metcalf& Eddy)

Sedimentation tank

Surfaceload 8 12 m¥m? d

Wet Land Primary Settling tank Surfaceload 35 70 m¥m? d
Reed Bed 0.5m/c d
Submerged Attached | Reactor BOD loading 0.3 kg/m® d

Growth Processes Sedimentation tank

Surfaceload 20 30 m¥m? d

9.2.3 %
BOD SS T-N T-P
Conventional Activated sludge 90 95 90 95 Not eligible Removable*
Extended aeration 0 95 0 95 Not eligible Removable*
Oxidation ditch 90 95 90 95 More than 70 80
Wet Land in Harron Al Awameed 90 95 90 95 removable Not eligible
Submerged Attached 90 95 90 95 removable Not eligible
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924

Gravel Thickening DSloading 60 90 kg/m® d
Mechanical Thickening Proposed capacity by manufacturer
Anaerobic digestion Tank Solid retention time 20 days
Mechanical Dewatering Proposed capacity by manufacturer
Sludge Drying Bed Sludge loading rate 60 100 kgDS/m? yr
9.24
9.2.5 9.2.7
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9.3

9.3.1 Lattakia
Lattakia 4 Lattakia Jable
Al Hafeh Al Qerdaha Lattakia Jable EU
2
2004 Al Hafeh Al Qerdaha
2004 9.3.1
9.3.1 2004
- M/P
Al Hafeh 81,213 83% 67,407 o
Al Qerdaha 75,279 77% 57,965
Al Hafeh
Al Hefeh 9.3.2
9.3.2 Lattakia
55 M/P
Al Hafen 23,347 24,905 80% 19,924
Center
Slunfeh 19,518 *77,778 97,296 90% 87,566 o
Kansaba 17,615 17,615 60% 10,569
Mzeraa 13,908 13,908 90% 12,517
Ayen Teneh 6,825 6,825 90% 6,143
*) 1,000,000/90/7 = 77,778 1 1
Slunfeh 7 9 100
150
Slunfeh
9.3.2 Tartous
Tartous 4 Tartous Banias Safita Drekeish
Al Sheikh Bader Tartous Banias
EU
Tartous
Banias EU Banias

M
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Banias 9.3.3
9.3.3 Banias
Banias 94,832
Rawda 11,688
Anazeh 18,446
Kadamous 22,370
Talin 8,351
Al Tawahin 10,024
Haman Wasil 8,522
Banias 6
Banias
Banias
9.34
9.34 Tartous
o M/P
Tartous 283,571 85% 241,035 EU
Banias 174,233 95% 165,521 o EU
Sdfita 129,632 90% 116,669
Drekeish 60,978 80% 48,782
Al Sheikh
0,
Bader 52,981 78% 41,325
9.3.3 Deir-Ez-zor
Deir-Ez-zor Euphrates 3
Deir-Ez-zor Mayadin Abu Kamal
Deir-Ez-zor GCEC
9.3.5 Deir-Ez-zor
o M/P
Deir-Ez-zor 492,434 61% 300,384
Abu Kamal 265,142 56% 148,480 Euphrates
) Euphrates
0,
Mayadin 247,171 62% 153,246 o Deir-Ez-20r
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94 Mayadin 2 Deir-Ez-zor
Mayadin 45 km Abu Kama 120 km
Deir-Ez-zor Mayadin
9.34 Hassakeh
Hassakeh 4 9.3.6
9.3.6 Hassakeh
55 M/P
Hassakeh 480,394 42% 201,765 GCEC
Jag
Jag
Qameshli 425,580 37% 157,465
Malkieh 191,994 46% 88,317 o
Res 177,150 44% 77,946
Al Ayen ' '
Hassakeh GCEC Hassakeh
Qameshli Hassakeh Khabour
Jag Jag Jag Jag
Khabour 80 km
Ras Al Ayen
Malkieh
Malkieh
Malkieh
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9.35 Raqga

Ragga 3 Thawla 2 Al Thawra
Al Thawra Thawla
9.3.7 Raqgga
55 M/P
Ragoa 506,960 78% 393,089
Al Thawra 159,840
Thawla 69,425 75% 52,069 o Asad
Mansorah 58,727 90% 52,854
Jamesh 31,688 5% 1,584
Tal Abyad 129,714 62% 80,423
Ragga
Asad Thawla
9.3.6 Dar’'aa
Dar’aa 3 Muzerib Dar’aa
2 9.3.8
9.3.8 Dar’'aa
o M/P
Dar’ aa Center 428,681 77% 320321 | o Muzerib
Ezraa 246,915 63% 155,822
Al Sanameen 167,882 60% 99,922
Muzerib

9.3.7 Damascus

Damascus Zabadani 9 9.3.9
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9.3.9 Damascus

i M/P
Rurd  Damascus 902,216 77% 691,270
Center
Doma 433,719 87% 377,154
Daria 260,961 83% 215,548
Qatana 207,245 73% 151,517
Qotifeh 119,283 67% 53,109
Al Tal 115,937 89% 103,061
Zabadani 105,342 71% 75,201 o
Nabek 80,001 55% 44,389
Yabroud 48,370 70% 34,086
Zabadani  Damascus
Ain Fegeh Barada Zabadani
Barada Zabadani
Barada Damascus
Barada
94 7
2 2
9.4.1
941
3
9.4.1
7 1) Lattakia 2) Tartous 3) Deir-Ez-zor 4) Hassakeh
5) Ragga 6) Dar"aa 7) Damascus
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Tartous
Fax

VVVY

YV VYV

Pit Latrine

3 GIS GIS Map

Volume 11, Supporting Report, Part | Master
Plan, Appendix 9.1

94.2
3
3
> Pit Latrine, Septic Tank
>
>
Pit Latrine
Septic Tank
94.1 2
9.4.2 1
A A A
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NO YES NO
—> —> —>
YES
A4 NO YES
YES NO
YES

O

o —— | |

O

<——

[\

<

94.1
50m
| Master Plan, Appendix 9.4

M

©
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STP

A (m)
100 1,200
500 1,800
1,000 3,500
) A 35,000
9.4.2
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94.2

1

2)

3

4)

5) 1

6)

7)

8)

9)

10)

11)

“Low Cost Sewerage’/Duncan Mara

)

1)

b)
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2)

Pit latrine

Volume 111, Supporting Report, Part |, Master Plan, Appendix 9.4
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Septic tank

50m

Hassakeh



Adraa

b)
Muzerib
STP
Muzerib 3
STP 2 STP
STP
STP
c)
Main Trunk (ML) Pumping Station (PS) Sewage Treatment
plant (STP) 9.4.3 9.4.3
o 100 ¢/ STP
o Peak flow 15 16 2Q PS
MT
o 35
oD
. Banias  Pre-investment Study
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9.4.3

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) 250 250 500 600 800
=1.5m/s
Unit Cost of MT ($/m) 120 120 140 160 220
Diameter of M T (pressure) 100 150 300 400 500
V=2.0m/s
Unit Cost of pressure line ($/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 ($) 428,471 623,277 1,638,910 2,509,858 3,797,786
Capacity of STP (m%/d) 500 1,000 5,000 10,000 20,000
Construction cost of STP 1,440,000 1,670,000 3,530,000 5,800,000 10,500,000
O&M cost of STP (for 35 years) 2,277,136 2,658,525 5,959,939 9,881,432 17,193,118
Total Cost of STP ($) 3,718,136 4,328,525 9,489,939 15,681,432 27,693,118
@)

1) Slunfeh, Lattakia Governorate

Slunfeh sub-district AinAl-Tineh Slunfeh
11km
Slunfeh
Ain Alwadgi Slunfe Slunfeh
Slunfeh
Slunfeh 9.4.3 Sunfeh
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—A=

18km

Al Haffeh 5,000 ¢
11km
Ain Al-Teneh 1,600 ¢ 14km

Al-Muzera'a 1,000 c

9.43 Slunfeh

2) Banias, Tartous Governorate

Banias sub-district Al Anaza Banias 11km
Al Anaza Banias
Banias
Banias Banias
9.4.4 Banias
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—A=

Al-Ennasah 4,305¢
| ) ] 11km A \
Baniase——~_>._ .-

Mediterranean | i ;\/m&a}/@hin 4,39%5c
Sea k . 23km /' *

A\ _Talin 2200¢
13 m.: B Al-Kadmous 8,943 ¢

8km S
HammamWasel 1,942¢

N s

9.44 Banias

3) Mayadin, Deir-Ez-zor Governorate

Mayadin  Euphrates 15km sub-district
Asharah 2
Euphrates sub-district Zeban
Mayadin Euphrates
[ ]
945 Mayadin
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N EUPHRATES

! Y

Mayadin 81,570 ¢
Zeban 15024 ¢
15km
Asharah 15525 ¢
9.4.5 Mayadin
3

Mayadin Ashara STP
Mayadin Ashara STP  Mayadin
Mayadin Ashara STP  Ashara

GIF
v('
M ay adirf \
and adjoining set Ierﬁlent
A !

i
Ashafzh )
and ad}si,rli ng settlement

9.4.6
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Mayadin STP 2
2 3 Ashara
Ashara

9.4.4 Mayadin

Main Components Cost(%$) Ratio
STPat Mayadin
STPat Ashara
1 MT 30,213,754 1.05
Sewerage net work on adjoining settlements
of core city
STPat Mayadin
2 PS&MT — 28,526,515 1.00
Sewerage net work on adjoining settlements
of core city
STPat Mayadin
STPat Ashara
3 PS&MT 31,903,490 1.01
Sewerage net work on adjoining settlements
of core city

Volume 11, Supporting Report, Part | Master Plan,
Appendix 9.6

4) Makieh, Hassakeh Governorate

Malkieh sub-district Al-Yarobieh 45km
Al-Yarobieh Malkieh
Malkieh 9.4.7  Malkieh

—A=

M dikieh 34,982 ¢

50km

R 45km
Al-Jawadien 14,902 ¢
[‘ \

\ )‘
Al-Yarcbieh 9,586 ¢

9.4.7 Malkieh
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5) Thawra, Ragga Governorate

% '/ Al-Jamieh

45

9.4.8 Thawra
94.8 Thawra Thawra Al-Jarnieh
Mansorha sub-district Al-Jarniach  Thawra
Euphrates Al-Jarnieh Thawra

o Mansorahc=y /"%
Y .- R
Saf%ﬁ Ho ucr?ayadi e \

Study areafor M gc,;o/PIaﬁ/

Thawra District |

JUPUPRNSEE TN

9.4.9 ThawraDistrict

Thawra
1 Thawra Asad 2004
70,000 Ragga Governorate Ragga
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2 Al Safsafeh Euphrates Saf safeh-Tahtany
Saf safeh-Fogany

pit latrine

3 Al Hounayada Euphrates

pit latrine

4 Mansorah Euphrates

5 Hamarn

Euphrates
pit latrine

6 AbeKabe'eeGharbe Hamarn

9.4.10

Mansorah

Note
; Sewerage Network

:| ; Pit Laterine

9.4.10 Thawra

Thawra Mansorah 5
pit latrine

2
Mansorah  Thawra STP
Mansorah  Thawra Mansorah  STP
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9.4.11,9.4.12

sm% Mansorah <Hamam
-

Houn,

Mansorah Area

9411 1

Thawra reed bed reed
bed
1 Thawra STP reed bed

Thawra 1
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945 Thawra

Main Components Cost (%) Ratio
STPat Thawra
1 22,781,236 1.0
PS&MT at Mansuurah
PS&MT at Thawra
2 PS&MT at Mansuurah 37,212,346 1.6
STPat Mansuurah

Volume 11, Supporting Report, Part | Master Plan,
Appendix 9.6

6) Muzerib, Dar’ aa Governorate

Muzerib GCEC
Muzerib  Yaduda Atman 3
9.4.6
9.4.6
Muzerib 3
Wadi Al Dhahab
Yaduda Muzerib 6km Muzerib
Muzerib Wadi Al Dhahab
Atman Yaduda 4.0 3
3
Atman
[ )
[ ]
e Atman Yaduda Atman Yaduda
e Atman Muzerib  Yaduda
i STP
2
Muzerib Yaduda Atman STP
2 Muzerib  Yaduda Atman STP
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Components

1
o 17,180 Muzerib  Discharge Capacity 1,700  %day  STP
. 17,200 Yadouda Discharge Capacity 1,700 %day STP
o 15,200 Atman  Discharge Capacity 1,500 %day STP
2
. 17,180 Muzerib  Discharge 2.386m*’min  PS STP
45km 200mm
o Refugees5000 17,200 Yadouda STP 2km  gravity
Pipe 300mm
e Capacity 3,400 *day STP  Muzerib  Yaduda
e Capacity 1,500 *day STP  Atman
9.4.7 Muzerib
Main Components Cost ($) Ratio
STPat Muzerib
1 | STPat Yaduda 15,512,087 1.00

STPat Atman

PS at Muzerib

MT from Muzerib to STP

2 | MT from Yadudato STP 14,036,999 0.90
STPat Muzerib& Yaduda
STPat Atman
Volume 11, Supporting Report, Part | Master Plan,
Appendix 9.6
Muzerib  Yaduda 2 1 12%
1
Muzerib  Yaduda 2

. Muzerib  Yaduda Dar’ aa Governorate

e Muzerib Yaduda
e STP

9.4.13
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GL 520

9.4.13 Muzerib

7) Zabadani, Rural Damascus Governorate

Zabadani EIB Pre-Feasibility Study Study
Zabadani Bludan Bukein Madaya AinHour Rawdah Hosh Bujd

1) Zabadani Bludan Bukein Madaya

Zabadani Bludan Bukein Madaya 4 Zabadani
2). Ain Hour
Ain Hour Zabadani 5km Ain Hour
[ ]
. Zabadani 5km Zabadani
3) Rawdah
Rawdah 4,536 50m
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Zabadani Bludan Bukein Madaya

4) Hosh Bujd
Hosh Bujd
50

- Zabadani Bludan Bukein Madaya 4
- Rawdah
-AinHour Hosh Bujd

9.4.14 9415 94.21 7
Ain
Hour O
N

Small
stream
L=6km

Zabadani

Bloudan

9.4.14 Zabadani
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4 [ Pr.op?sedi. o

STP Site-3

JEA By
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9.5.1 Slunfeh, Lattakia Governorate

)

Lattakia Governorate

90 Lattakia
Governorate Lattakia Jable Al-Hafeh
Al-Qerdaha 4 district
M/P Slunfeh

Al-Haffeh district Al-Hafeh Slunfeh Ain
Al-Tineh Kansaba Al-Mazer'aa 5
sub-district Slunfeh sub-district
20,000 Slunfeh
1 1,900
sub-district Slunfeh
25 community 1
2

Slunfeh

Sadma

Slunfeh Biereen

Slunfeh

Slunfeh

Slunfeh 2
Thawra Dam

M9-59

Slunfeh

Miciler M A

Al-Aalbgh

R P

9.5.2

Al-Haffeh district

2,100

Slunfeh  Lattakia

20km

Slunfeh

Slimigh

Slunfeh

Slunfeh
38km

Haffeh dam



Al-Haffeh district 9.5.2

@)
Slunfeh 951
5
951 Slunfeh
2004 2010 2015 2020 2025

1,847 1,900 2,000 2,100 2,100
Slunfeh 109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 500 500 500 500 500
1,008 1,088 1,200 1,318 1,375
m®/day 1,170 1,264 1,394 1,530 1,597
1,950 2,107 2,323 2,550 2,661
per. 687 700 700 700 700
Biereen 109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 500 500 500 500 500
375 401 420 439 458
m*/day 435 466 510 510 532
725 776 850 850 887
Total per. 2,534 2,600 2,700 2,800 2,800
1,383 1,489 1,620 1,757 1,833
m*/day 1,606 1,730 1,882 2,040 2,129
2,676 2,883 3,136 3,400 3,548

LCD: liter/capita/day

©)

Slunfeh

Haffeh dam  Thawra dam 2 95.2

100% Slunfeh
20% 5

M9-60




9.5.2 Sunfeh
e (mm) (%)
1 Ain Al Bayda 400 | Al ThawraDam 30
2 Jeb Sulaiman 300 Al Thawra Dam 20
3 Al Bareed 400 Al Thawra Dam 25
4 Al Joubeh 400 Al Thawra Dam 20
5 Haret Al Derjeh 300 Al Haffen Dam 15
6 Hannah Village 400 | Al Haffeh Dam 10
7 Biereen (school) 300 | Al Haffeh Dam 10
Biereen
8 (Al Harah Al Kadimeh) 400 Al Thawra Dam 20
Note) Flow Rate Ratio = /
4)
2 8 7km
2
Slunfeh
3
o
[ ]
[ ]
[ ]
9.53 Sunfeh
No
1,000 .
1 35:35:31.4 36:11:03.1 | 1,000 1,2 | Morethan 1lha PIn? Private 200
2 35:35:41.8 36:09:59.7 994 3,4,5 | Morethan 1ha - Public 50
3 35:36:11.4 36:07:24.4 737 6,7,8 0.5ha - Public 100
(5)
1)
STP No.5
No.8 STP

M9-61




e Nob5 (No.5-No.6)  2.5km

e No.8 No.3 STP
3,548 m*/day 450m*/day
10%o
2 250mm
9.5.4 Slunfeh
\ Q
m®/day m’/s mS/s mm %o m/s mS/s
900 0.010 0.020 250 10 1.58 0.077
2
3,548/8= 444 m*/day=0.3 m*/min
0.5m*/min
100mm
- [200838x4 1035 0.100m
3.14x1.0
(6)
1)
20 25 2
955
BOD SS NHs-N | NOsN TN T-P

Influent 310 360 74 24

Effluent Proposed effluent

Standard standard  River 40 30 5 50
2)

9.5.6
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9.5.6

Average wastewater (m°/d) 1,833

Hourly max wastwater (m°/d) 3,548

Sludge (kgDS/d) 224

Sludge (m*/d) 2.7

Moisture content (%) 92

No. of STP 3

Treatment method Submerged attached growth
For each STP of capacity 500 m®/d)

Grit chamber (No.-wxL) 1-1Imx1m

Main P (No.-Dxpower)

Reactor (No.-WxL xH)

2-5.5mx12mx5m

Final sedimentation tank 2-5.5mx3m
Disinfection channel 1-90.9m(manhole)
Requiredlandarea  ha Each 0.1
3)
3 1.0ha 0.3ha
3 610 ¥
on-site facility
VSS SS 30
4)
1 1
Slunfeh 1,000mm 1,400mm
Drying Bed Lattakia
5)
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9.5.2 Banias, Tartous Governorate

(1)
Tartous Governorate Masber Flan Arca
60
bl Enraesl
L o L Al Tawah
70 Tartous — ey et
Tartous Banias Sdfita Drekeish ~ Al-Sheek /*Hm 2
Bader 5 district Banias district g
Banias Rawda Anazeh Kadmous Tain
Al Tawahin Haman Wasl 7 954
sub-district Banias sub-district
95,000 Banias city (Banias district)
1/2 42,000 Banias sub-district Banias 36
community 2 Al-Beida 5,000
community
Tero, Khrbet Snasel, Boston Al-Ngjo
. Banias
[ )
e Banias
Banias district 954
Banias
Banias 2005 3 Pre-investment Study
MED POL
EU Banias
11.85 Million $ 2010
Banias
)
Banias 2025
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2004 2
9.5.7 Banias
2004 2010 2015 2020 2025
Banias 41,632 52100 61,700 71,900 82500
129 135 142 148 155
LCD 150 157 165 172 180
250 262 275 287 300
% 150 150 150 150 150
8053 10582 13129 15995 19,151
mday 935y 12280 15246 18574 22,239
15587 20482 25411 30,957 37,066
Tero 2015 2200 2500 2800 3,100
K habet 109 115 120 125 131
-Snasel LCD 127 133 139 146 152
Boston 211 222 232 243 253
-Al-Ngjor % 100 100 100 100 100
220 252 300 351 406
miday 255 203 348 408 471
426 488 581 680 786
Total 43647 54300 64200 74700 85600
8273 10,834 13429 16346 19,556
miday  9e08 12582 15505 18982 22,711
16,013 20,969 25991 31,637 37,851
)

9.5.8

M9-67
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9.5.8 Banias

No (cm) GL (m) PL (m)
1 | Sagyat sook Elhal 2000 60 Good 3.25 0.3
2 | Algobbiat before 1990 40 Accepted 14 -0.6
3 | Gamaa Altawhwed before 1990 80 Good 1.6 -11
4 | Almawani before 1990 50 Accepted 243 -1.38

2001 100 Good 243 -1.38
5 | RasElnabaa before 1990 40 Accepted 2.62 0.62
2001 100 Good 2.62 0.62

6 | Gamaa Elbahr before 1985 40 Accepted 2.94 -0.73
7 | Nagliat Algadamos before 1985 100 Accepted 2.98 -0.92
8 | Nahr Elgaam before 1985 50 Accepted 311 -1.28
9 | Alzorygat before 1980 60 Broken 4.44 -2.58

10 | Almashfa Elwatany before 1980 60 Broken 2.56 ?

11 | Shalehat Almasfah before 1980 40 Broken 3.97 -2.83

4
Qil refinery factory
Pre-investment Study
Banias STP
9.5.9 Banias
No
1 35:12:49.1 35:57:32.1 17 Morethan 2ha | 2,500 SP/m? Private 50m
©®)
STP
Pre-Investment Study 955
r » STP

\@\@ e

955 Prelnvestment Sudy

M9-68
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M/P

956

- STP
e et s k= mmA = e s S 4
=J0 H 6 0o
9.5.6
9.5.10
12
FIS
9.5.10
Q 2Q
M (m?) | (m3s) |(m¥min)|(m%min) |(m%min) |(m%min) e (mm) | (m) | (m) R
1 | Sagyat sook Elhal 0.28 | 0.027 1.6 0.8 326
2 | Algobbiat 013 | 0.012 0.7 0.4 255
3 | GamaaAltavhwed | 0.50 | 0.048 2.9 1.4 3.0 3.0 025| 250| 139| 30.7| 287
4 | Almawani 020 | 0.019 11 0.6
079 | 0.075 45 2.2 3.0 6.0 036| 300| 548| 261 | 245
5 | RasElnabaa 0.13 | 0.012 0.7 04
079 | 0.075 45 2.2 3.0 9.0 044| 400| 675| 19.2| 180
6 | Gamaa Elbahr 043 | 0.012 0.7 0.4 1.0 10.0 0.46 | 400 95| 174| 54
7 | Nagliat Algadamos | 0.79 | 0.075 45 2.2 3.0 13.0 053| 500| 362| 17.1| 16.0
8 | Nahr Elgaam 020 | 0.019 11 0.6 1.0 14.0 055| 500| 871| 164| 5.1
9 | Alzorygat 0.28 | 0.027 1.6 0.8 1.0 15.0 056| 500| 580| 146| 46
10 | AlmashfaElwatany | 0.28 | 0.027 1.6 0.8 1.0 16.0 058| 600| 639| 11.7| 36
11 | Shalehat Almasfah | 0.13 | 0.012 0.7 0.4 1.0 17.0 060| 600| 1672| 114| 36
Total 460 | 0.438 17.0

Volumelll, Part |, Appendix 9.5
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(6)

oD

M9-70

1)
9.5.11
BOD SS NH;-N NOs-N Coliform
Influent 310 360
Effluent Proposed effluent 5000
Standard standard (Sea) 60 60 10 S0 MPN/100ml
2)
9.5.12
9.5.12
Average wastewater (m°/d) 19,556
Hourly max wastewater (m°/d) 37,851
Sludge (kgDS/d) 4,401
Sludge (m*/d) 22.0
Moisture content (%) 80
Treatment method OD +Gravity Thi cker?er + Mechanical
dewatering
Grit chamber (No.-wxL) 2-1.5mx7m
Main P (No.-Dxpower) -
Reactor (No.-WxL xH) 12-45 x140 x3.0 high rate
Final sedimentation tank 8-9p18
Disinfection channel 2-2mx24x2.1m
Gravity Sludge Thickener 2-5.0mx 5.0m
Mechanical Sludge Dehydrator 2-2,201 kg DS/
Required land area ha 5.1
3
oD




9.5.13

oD
Possibility of layout + +
nitrification + ++
de-nitrification ++
Correspondgnce to " " .
load fluctuation
Sludge Reduction + +
Offensive odor Problem + +
Simpl e equipment ++ +
Easiness of operation ++ +
Construction cost +
Maintenance cost ++ +
Evaluation 14 points 11 points 2 points
2.2
9.5.7

MO-71
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9.5.3 Mayadin, Deir-Ez-zor Governorate

)

Deir-Ez-zor Governorate
100 !
Deir-Ez-zor Governorate : ‘-n
Deir-Ez-zor Al-Bukamal Mayadin 3 o i
district ¥ o ek .

dakern

Shieter Man A

Mayadin Mayadin Zeban Ashara
3 sub-district Mayadin
sub-district 86,000
Mayadin
44,000 Mayadin sub-district
Al-Mayadin 8  community

958

(Mayadin District)

Taiba Makhan

e Taba Mayadin Mayadin
1km
e  Makhan Taiba 3.5km
Makhan

e Mayadin Taiba Makhan

)

Mayadin 2025 Mayadin Taiba
Makhan 13974 1,323 2,187 m*/day

M9-73



9.5.14 Mayadin

2004 2010 2015 2020 2025
Mayadin 44,028 60,200 72,400 82,400 90,300
129 135 142 148 155
LCD 150 157 165 172 180
250 262 275 287 300
/ % 100 100 100 100 100
5,678 8,152 10,270 12,220 13,974
m*/day 6,594 9466 11,927 14,191 16,228
10,989 15777 19,878 23,652 27,047
Taiba 6,061 7,600 8,700 9,500 10,100
109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 100 100 100 100 100
661 871 1,044 1,192 1,323
m®/day 768 1,011 1,213 1,384 1,536
1,280 1,685 2,021 2,307 2,560
Makhan 10,086 12,600 14,300 15700 16,700
109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 100 100 100 100 100
1,101 1,444 1,716 1,970 2,187
m*/day 1,278 1,677 1,993 2,288 2,539
2,130 2,794 3,322 3,813 4,232
Total 60,175 80,400 95400 107,600 117,100
7,440 10,466 13,031 15,383 17,483
m*/day 8640 12,154 15133 17,864 20,303
14400 20,257 25222 29,773 33,839
(©)
No.2
Mayadin city No.3 No.2 No.3
1.5m No.2
No.4 Taba

MO-74




No.5 Makhan
95.15 Mayadin
Location Latitude Longitude Level Remarks

1 35:01:37.3 40:27:01.8 188 Mayadin

2 35:01:30.5 40:27:47.1 191 Mayadin

3 35:01:15.4 40:28:40.1 189 Mayadin D 1.0m

4 35:00:21.8 40:29:10.3 186 TaibaD 1.0m

5 34:59:06.7 40:30:32.8 185 Makhan 1.5x1.0

water depth=8cm
4
Mayadin No.4
o Mayadeen Taiba
[ ]
[ ]
9.5.16
9.5.16 (Mayadin)
35:00:22.1 40:29:09.1 186 More than 6ha Public 100m
No.4 Makhan STP 3
e Mayadin Taiba Makhan STP
e No4
9.5.9

M9-75



Ground Level
(Makhan)
_ Taiba NN
River water Level Discharge point No.4 STP
I e ——
Trunk Sever ————p
9.5.9
©)
1)
No.3 STP
No.3 > STP
i D 800
Mayadin
ik 1.4%o0
L=1km
STP |e— @ No.5
D 400 Makhan
1.5%o0
L=3.5km
9.5.10
9.5.17
e Flow rate Capacity Dia. | v Q
m*/day m’/s m’/s mm %o m/s TR
Mayadin
(No.3 STP) 27,047 0.313 0.626 800 14 1.28 0.643
Makhan
(No.5 STP) 4,232 0.049 0.098 400 15 0.83 0.105
No.3 STP
No.5 STP STP
. 3.5km
e No4 Nob5
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2)

4,232 m*/day=2.9m*/min
3.0 m¥min

(6)
1)
9.5.18
9.5.18
BOD SS NH3-N NO;z-N T-N T-P
Influent 310 360 74 24
Effluent Proposed  effluent 40 30 5 50
Standard standard ~ River
2)
9.5.19 Makhan
3.5 km
9.5.19
Average wastewater (m*/d) 15,300
Hourly max wastwater (m>/d) 29,610
Sludge (kgDS/d) 3,787
Sludge (m*/d) 95
Moisture content (%) 60
Treatment method OD + Mechanical Thickening + Drying Bed
Grit chamber (No.-wxL) 2-1.4mx6m
Main P (No.-Dxpower) 5-9200mmx11kw
Reactor (No.-WxL xH) 8-4.5mx140mx3.0m(high rate)
Final sedimentation tank 8-¢p15m
Disinfection channel 2-2mx21x1.9m
Mechanical Sludge Thickener 2-1,893kg/d
Drying Bed 24-15mx43m
Required land area (ha) 59
3)
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OD Wet-land

Appendix

Wet-land
oD BOD-SS
oD
9.5.20
oD
Possibility of layout + + +
Preservation of farm land + + ++
Correspondence to + +
load fluctuation
Sludge Reduction + +
Offensive odor Problem + +
Simple equipment ++ +
Easiness of operation ++ +
Construction cost +
Maintenance cost ++ +
Evaluation 11 points 9 points 3 point
+ Drying Bed
- Mayadin
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M9-79

-Ltﬂd U

l]“ -
N L
g

II
Ir
- —-— .,'
i sl
‘
| P | wkir
>
-
.



9.5.4 Malkieh, Hassakeh Governorate

D
Hassakeh Governorate  Euphrates
Governorate
Al-Khabour River Malkieh
Tigres
130 Hassakeh Governorate

Hassakeh Al-Qamishli Malkieh Ras
Aran 4 district
Malkieh district Malkieh Jawadieh

Yarubieh 3 sub-district Malkieh
sub-district Malkieh 108
community Malkieh 26,000
Al-Mabadeh 16,000
3,000
Malkieh
Tigres

)

Malkieh

M9-80

Al-Javaidieh

wlalikieh

A b Yok

9.5.12

(Malkieh District)

Malkieh

Malkieh

Mssier Flan Areq



9.5.21 Malkieh

2004 2010 2015 2020 2025
26,311 29,100 31,200 33,000 34,500
109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 100 100 100 100 100
2,871 3334 3,745 4,141 4,518
m%/day 3334 3872 4,349 4,809 5,246
5,557 6,453 7,248 8,015 8,744
©)
40m
800mm
(4)
[ ]
[ ]
[ ]
[ ]
Abandoned Discharge Point
Discharge Point River
— STP

9.5.13
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9.5.22

. Land Land
No N E Height Area Cost Oowner
1 37:11:02.0 42:09:56.5 444 More than 2ha - Public 1,500
®)
9.5.23
9.5.23
Flow rate Capacity Diameter Inclination \ Q
m®/day m’/s m’/s mm %o m/s m®/s
8,744 0.101 0.202 500 17 1.03 0.202
100m
(6)
1
9.5.24
9.5.24
BOD SS NHs-N NOs-N T-N T-P
Influent 310 360 74 24
Effluent Proposed  effluent 40 30 5 50
Standard standard  River
2

9.5.25
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5)

9.5.25

Average wastewater (m*/d) 4,518
Hourly max wastwater (m>/d) 8,744
Sludge (kgDS/d) 1,119
Sludge (m*/d) 2.8
Moisture content (%) 60
Treatment method OD + Mechanical Thickening + Drying Bed
Grit chamber (No.-wxL) 1-1.3mx4.0m
Main P (No.-Dxpower) 3-9150mmx3.7kw
Reactor (No.-WxL xH) 4-4.5m x140mx3.0m
Final sedimentation tank 4-¢11m
Disinfection channel 1—0.9x3.5x0.8m (UV)
Mechanical Sludge Thickener 1-1,119 kg/d
Drying Bed 8-15mx38m
Reguired land area (ha) 2.6
OD Wet-land
oD
oD
9.5.26
OD

Possibility of layout + +

nitrification + ++

de-nitrification ++

Correspondence to ++ ++

load fluctuation

Sludge Reduction + +

Offensive odor Problem + +

Simple equipment ++ +

Easiness of operation ++ +

Construction cost +

Maintenance cost ++ +

Evaluation 14 points 11 points

+ Drying Bed
oD

M9-83



9.5.14

Malkieh

¢

4
/

AT ¢

o 1

-y
h g

]

e i
F l.-l 1

Uk

Ll R

:l' I‘I' lﬂ.-ﬁl . y

e

9.5.14 Malkieh

M9-84



9.5.5 Thawra, Ragga Governorate

W [ --" . Master Plan Aren
Ragga Governorate ."J =
Euphrates ,-‘- Al-Sarmiel ._\I
; . .I
80 Ragga t’;mhh ':- P
Governorate Ragga Tal Abyad Thawra B "--!f-m_ {
! T i
3 district “.'I' i~ Tharwr ['
Thawra Thawra Al-Mansorah Al-Jameah \ "'x-.i
i 1 Y nh
3 subdistrict Thawra sub-district ) fansoral
Thawra
70,000 Thawra M=
Asad 9.5.15
Asad (Thawra District)
Thawra
Euphrates
e Al-Thawra
[ ]
Thawradistrict 9.5.15
%)
Thawra 9.5.27
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9.5.27 Thawra
2004 2010 2015 2020 2025
69,425 80,300 90,700 102,400 115,600
129 135 142 148 155
LCD 150 157 165 172 180
250 262 275 287 300
/ % 100 100 100 100 100
8,953 10,873 12,866 15,186 17,889
m3/day 10,397 12,627 14,942 17,636 20,775
17,328 21,045 24,903 29,393 34,625
©)
3
9.5.28 No.3 No.1
No.2
9.5.28 Thawra
Location Latitude Longitude Level Remarks
1 35:50:34.2 38:34:13.3 275 D 1,000mm
2 35:50:28.5 38:33:37.1 292 D 700mm
3 - - Unidentified
4)
No.l Ragga Gov.
9.5.29
9529 Thawra
No
1 35:50:38.7 38:34:19.8 278 Morethan 1 ha - Public 1,300m
)
1)
STP No.l 2 4
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No.3 2
No.3 D 5000
Disch 1.7%o
ischarge \leOO m
No.2 > STP
Discharge D 600
1.7%o D 600
L=1,100m 1.5%o
No.1 L=200 m
Discharge
95.16 Thawra
9530 Thawra
ltem Flow rate Capacity Dia. I \ Q
m®/day m’/s m’/s mm %o m/s m’/s
No.l 2 13,850 0.160 0.320 600 17 1.13 0.329
No.3 6,925 0.080 0.160 500 15 0.97 0.190
(6)
1)
9.5.31
95.31
BOD SS NH3-N NOs-N T-N T-P
Influent 310 360 74 24
Effluent Proposed  effluent
Standard standard  River 40 0 5 %0
2)
9.5.32
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9.5.32

Population 115,600
Daily Average Sewage Flow (m®/d) 17,889
Hourly Maximum Sewage Flow (m?/d) 34,625
Sludge (kgDS/d) 2,361
Sludge (m*/d) 5.9
Mooisture content (%) 60

Treatment processes

Existing Wet-land + Primary Settling Tank +Drying Bed

Grit chamber (No.-wxL) 2-1.3mx7.5m
Main P (No.-Dxpower) 5-9250mmx11kw
Primary Settling Tank 4-¢10
Drying Bed 20-15mx32m
Required land area (ha) 24
3)
Euphrates River Reed
Bed Reed Bed
Wet-land
Wet-land ( )  ThawraCity Reed
Bed 15,000 3/ STP
Safsafe  Thawra Reed
Bed
4)
Reed Bed
Drying Bed
5)
reed beds Primary settling tank
M/P
Thawra
2007
reed beds
M/P
Ragga Governorate
reed beds
Ragga governorate
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Reed Beds

Reed Beds
4)
1
Reed beds Main Trunk Map
pipe
level
2 Reed Beds
reed beds
required area
reed beds
3  ReedBeds
reed beds
7
4
Reed beds
reed beds
—— :-ul:\.-r':n--i e |
" _u._ Hny ||!f
Al _] o hith M' Y 4
Gl o vl i m i
'I |" “Fince s el e
i ey "
e s s
moaestigs 1 | /)
e [0 8 = =
I
9.5.17 Reed Beds
Thawra 9.5.18
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9.5.18 Thawra
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9.5.6 Muzerib, Dar’aa Governorate

D
GCEC Study Ak L5, Dael %
Study Muzerib e Musrib )
Yaduda Atman 3 STP : ; .":“"_J_":.'I |
5 ,-. Mlpasfm |
Muzerib il .
Sklyra
Yaduda L
Mlasier Plan Arch 1 _IS--:-|.| il
3 8,000
Atman Yaduda Muzerib 9.5.19
Muzerib Atman Yaduda (Muzerib District)
6km Yaduda Muzerib
5km
Atman Yaduda Muzerib
M/P
Muzerib district 9.5.19
@)
9.5.33
9.5.33 Muzerib
2004 2010 2015 2020 2025
Muzerib 12,640 14,200 15500 16,700 17,900
109 115 120 125 131
LCD 127 133 139 146 152
211 222 232 243 253
/ % 100 100 100 100 100
1379 1627 1860 2096 2344
miday 1,602 1,889 2,161 2434 2,722
2,670 3,149 3,601 4,056 4,537
Y aduda 8,967 10,000 10,900 11,800 12,600
109 115 120 125 131
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9.5.33 Muzerib

2004 2010 2015 2020 2025

Y aduda LCD 127 133 139 146 152
211 222 232 243 253
/ % 100 100 100 100 100

978 1,146 1,308 1,481 1,650
m®/day 1,136 1,331 1,519 1,720 1,916
1,894 2,218 2,532 2,866 3,193

Atman 8929 11,400 13,200 14,600 15,700
109 115 120 125 131
LCD 127 133 139 146 152

211 222 232 243 253

/ % 100 100 100 100 100

974 1,306 1,584 1,832 2,056
m*/day 1,131 1,517 1,840 2,128 2,387
1,886 2,528 3,067 3,546 3,979

Total 30,536 35600 39,600 43,100 46,200

3,332 4,079 4,753 5,409 6,050
m*/day 3,870 4,737 5,520 6,281 7,025
6,449 7,895 9,200 10,468 11,709

Total 21,607 24,200 26,400 28,500 30,500
Muzerib 2,357 2,773 3,168 3,577 3,994
Y aduda m*/day 2,738 3,220 3,680 4,154 4,638

4,564 5,367 6,133 6,922 7,730

©)
GPS Discharge Point
9.5.34 Muzerib
N E Diameter
Yaduda Discharge Point 32°40'38.1" 36°02'59.6"
Muzerib Discharge Point 32°42'22. 5" 36°00'34.1" Dia= 1,000 mm
(4)
2
Muzerib 2 Muzerib

4km
9.5.35 9.5.39
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9.5.35

Casel Dara'a Governorate Muzerib
4km
Case 2 GCEC 5
Muzerib 4km
9.5.36
No
No.1 STP Site 32°42'03.3"” 35°58'42.1" 420 Farm land 500 Private 150m
No.2 STP Site 32°41'00.0” 36°02'02.6" 461 Farm land 1,000 Private 300m
1 9520 9521
STP < Muzerib < Yaduda
D 500 D 400
1.4%o0 1.5%o
L=4km L=5.8 km
9520 Casel
9537 Casel
Facility Number Unit cost Cost
Dia 500 4,000 m 6,000SP/m 24.0 Mil.SP
Dia 400 5,800 m 4,500SP/m 26.1 Mil.SP
Total 50.1 Mil.SP
Muzerib  fm == == == == -—p] STP < Yaduda
. Dia= 400
Ps Dia= 250 1=1.5%
Q=3.0 m¥min L=4km L=18km
9521 Case?2
9538 Case?2
Facility Number Unit cost Cost
Dia 400 1,800 m 4,500SP/m 8.1 Mil. SP
Dia 250 4,000 m 3,000SP/m 12.0 Mil. SP
PS 3.0 m¥min 15 Mil.SP 15.0 Mil. SP
Maintenance 30 Year 0.5 Mil.SP 15.0 Mil. SP
Total 50.1 Mil. SP
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461-441=20 m
0.006 x 4000=24m
20+24=44m
(2004)= 1,112 m*/day
1112 x 44 x 0.0045 x 365= 80,000 khw/Year
80,000 kwh x 2.5 SP/kwh=200,000 SP/Year

Muzerib
[ )
[
[ )
[ ]
[ )
[ )
m? im 0.0045kwh/m%m
200,000SP
500,000SP/Year
1m3min 1m
p 0163xrxQxH g )= —0'163; ;X Il @+0.15)=027kwh
1 60m° m° 60

(0.27/60=0.0045)
9.5.39

Casel Case 2

Casel 50.1 Mil.SP Case2 35.1Mil.SP

o

o Case 2 0.5Mil.SP

Casel Case2 4km

Case2

Case2 Muzerib

Case2

Case2 Casel 500m

Casel Muzerib 3

Casel 500SP/m? Case2
1000 SP/m?
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Casel
[ ]
[ ]
e Casel STP 500m
STP
[ ]
[ ]
[ ]
©®)
1)
9.5.40 1.0m/s
9.5.40
Item Flow rate Capacity Dia | \ Q
m’/day m/s m/s mm %o m/s m®/s
Yaduda-Muzerib 3,193 0.037 0.074 400 15 0.83 0.105
Muzerib-STP 7,730 0.089 0.178 500 14 0.94 0.184
Muzerib-STP(Case2) 4,537 0.053 0.053 250 6.0 1.03 0.05
(6)
1)
Waji
9541
9541
BOD SS NHz-N NOz-N T-N T-P
Influent 310 360 74 24
Effluent Proposed  effluent
Standard standard  River 40 0 5 0
Reference Irrigation (Grain) 100 150 5 25
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2)

3)

9.5.42
9.5.42
Population 30,500
Daily Average Sewage Flow (m®/d) 3,994
Hourly Maximum Sewage Flow (m®/d) 7,730
Sludge (kgDS/d) 527
Sludge (m%/d) 1.3
Moisture content (%) 60
Treatment processes Wet-land + Drying Bad
Grit chamber (No.-wxL) 1-0.9mx5m
Main P (No.-Dxpower) 3-9150mmx5.5kw
Primary settling tank 2-¢6.5m
Reed Bed 24-21mx37m
Drying Bed 8-12mx22m
Required land area (ha) 4.9
Waji
portable water
Waji
OD Wet-land
Wet-land
Wet-land
Wet-land
Waji Wet-land

Harran Al Awameed  Ragga
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9.543

oD Extended Aeration Wet-land
Possihility of layout + + +
nitrification + ++ +
de-nitrification ++
Re-use for Irrigation ++ + +
Correspondence to + + +
load fluctuation
Sludge Reduction + +
Offensive odor Problem + +
Simple equipment ++ + o+
Easiness of operation ++ + o+
Construction cost + 4+
Maintenance cost ++ + 4
Evauation 15 points 11 points 16 points
4)
Wet-land Dar’aa STP
% Drying Bed
Dar’aa
Primary Sludge
5
Appendix Wet-land
Muzerib 9.5.22

M9-97



9522 Muzerib
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9.5.7 Zabadani, Rural Damascus Governor ate

D
Muster Plan Anen
Zabadani Barada i Serahaya
Zabadan S _
Bludan Bukein Madaya 4 7 e T
Vv Zabadani {
3 Al-Eveiise __' i
5km Ain Hour I '
6km Hosh Bujed Raudah . A K Fegi
EIB Pre-F/S

9.5.23

4 (Zabadani District)

3 Ain Hour Hosh Bujed Raudah

Barada River Barada Spring

2km Zabadani
Barada River 5
Barada River Damascus

Damascus

Fijeh BaradaSpring Bukein

Zabadani Ain Hour Zabadani
Zavadani

Zabadani
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Zabadani district 9.5.23
2
Zabadani Area 9.5.44 Zabadani
9.5.44 Zabadani
| 2004 | 2010 | 2015 | 2020 | 2025

Zabadani 26285 30,000 32,800 35200 37,300

129 135 142 148 155

LCD 150 157 165 172 180

250 262 275 287 300

% 300 300 300 300 300

10,169 12,187 13,959 15661 17,317

m¥day 11,809 14,152 16210 18187 20,110

19,682 23587 27,017 30311 33516

109 115 120 125 131

LCD 127 133 139 146 152

211 222 232 243 253

Bloudan 3,101 3,300 3,400 3,500 3,600

% 400 400 400 400 400

1,354 1,512 1,632 1,757 1,886

m°/day 1,572 1,756 1,896 2,040 2,190

2,620 2,927 3,160 3,400 3,650

Bukein 1,866 1,900 2,000 2,000 2,000

% 350 350 350 350 350

713 762 840 878 917

m°*/day 828 885 976 1,020 1,064

1,379 1,475 1,626 1,700 1,774

Madaya 9,371 9,800 10,100 10,400 10,600

/ % 150 150 150 150 150

1,534 1,684 1,818 1,958 2,082

m®/day 1,781 1,956 2,112 2,273 2,418

2,969 3,260 3,520 3,789 4,030

Rawdah 4,536 6,000 7,100 8,000 8,700

% 100 100 100 100 100

495 687 852 1,004 1,139

m°/day 575 798 990 1,166 1,323

958 1,331 1,649 1,943 2,205

Hosh 604 700 800 900 1,000

Bujet % 100 100 100 100 100
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9.5.44 Zabadani

| 2004 | 2010 | 2015 | 2000 | 2025
66 80 96 113 131
m*/day 77 93 112 131 152
128 155 186 219 253
Ain 1,974 2,300 2,500 2,700 2,900
Hour % 100 100 100 100 100
215 264 300 339 380
m*/day 250 306 348 393 441
417 510 581 656 735
Grand 47,737 54,000 58,700 62,700 66,100
Total 14545 17,177 19,498 21,709 23,851
m¥day 16,891 19,947 22643 25211 27,698
28,152 33,245 37,738 42,018 46,163
Sub- per. 40,623 45000 48,300 51,100 53500
T *
otd 13,769 16,145 18250 20,254 22,201
m*/day 15,990 18,749 21,193 23,520 25,782
26,650 31,249 35,322 39,201 42,970
*) Sub-total of four major cities, namely Zabadani, Bloudan, Bukein and Madaya
(©)
Zabadani Bludan Bukein Madaya Barada River
GPS Discharge Point 9.5.45
9545 Zabadani
N E Diameter
Discharge Point 33°40'43.9" 36°04'33.8” Dia0.8mm x 2
@
9.5.46
JCA Study Team
Case 3
[ ]
[ ]
[ ]
[ ]
[ ]
e Barada Spring
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M9-102

9.5.46 Zabadani
Item Casel Case 2 Case 3
1 EIB MHC JCA Study team
2 Study area Study area Zabadani Barada
Barada river Baradariver River
Barada River 800m 400m
Casel
3 6km Case
1.8km
4
Barada River 2km Barada
Spring
9.5.47
9.5.47
No

No.1 STP Site 33°38'39.9” 36°04'13.0" 1093 Farm land 2,000 Private 150m

No.2 STP Site 33°37'37.9" 36°04'17.0" 1149 Not used 500 Private 200m

No3STPSite | 33°40399" | 36°04375" | 1110 | MMty of - Public 100m

Irrigation
)
1)
Zabadani Zabadani
Bukein Madaya city
9.5.48
9.548 Zabadani
Flow rate Capacity Diameter Inclination \ Q
m®/day m’/s m’/s mm %o m/s m’/s
42,970 0.497 0.994 800 34 1.99 1.002
100m




(6)

1)
Barada
9.5.49
9.5.49
BOD SS NHz-N NOz-N T-N T-P
Influent 310 360 74 24
Effluent Irrigation (vegetable) 30 50 3 20
Standard
River 40 30 5 50
Proposed  effluent
standard 30 30 3 20
2)
9.5.48
9.5.50
Daily Average Sewage Flow (m®/d) 22,201
Hourly Maximum Sewage Flow (m®/d) 42,970
Sludge (kgDS/d) 5,495
Sludge (m%/d) 275
Moisture content (%) 80
Treatment processes OD Gravel Thickener + Mechanical dewatering
Grit chamber (No.-wxL) 2-1.6mx8m
Main P (No.-Dxpower) 5-p250mmx15kw
Reactor (No.-WxL xH) 10-5.5mx150mx5m
Final sedimentation tank 8-¢18m
Disinfection channel 3-1.5mx3.5mx0.8m UV
Gravity Sludge Thickener 2-6.0mx6.0m
Mechanical Sludge Dehydrator 2-2,747kg/d
Required land area (ha) 55
3)
oD
Damascus
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T-N

oD
oD
9.5.51 oD
9.5.51
oD
Possihility of layout + + +
nitrification + ++ +
de-nitrification ++
Re-use for Irrigation ++ +
Correspondence to ++ +
load fluctuation
Sludge Reduction +
Offensive odor Problem + +
Simple equipment ++ +
Easiness of operation ++ +
Construction cost +
Maintenance cost ++ +
Evaluation 16 points 11 points 2 points
uv
Drying Bed
Drying Bed
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Appendix

- Appendix NH3-N

Zabadani 9.5.24

M9-105



9.5.24 Zabadani
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9.6

9.6.1
7
9.6.1
9.6.1
M/P
Slunfeh/ D 250 2,700 m No.1DP—-No.1 STP
Lattakia D 250 1,600 m No.3DP—No.2 STP
D 250 3,600 m No.6DP—No0.3 STP
D 100 500 m No.5 DP
D 100 500 m No.8 DP
0.5 m*/min 2 No.5,8 DP
610 m°/dayx 3 3STPs
Submerged
Attached Process
0.l1ha x 3 3 STPs
Banias/ D 250 1,800 m From Tero
Tartous First phase D 250 1,300 m From Kharbet Snasel
D 250 1,600 m From Al-Najor
D 300 580 m Gravity
D 250 140 mx 2 Pressure
D 300 550 mx 2 Pressure
D 400 770 mx 2 Pressure
D 500 1,820 mx 2 Pressure
D 600 2,310 mx 2 Pressure
3.0m/min 4x 2
1.0 mmin 5x 2
Incoming Flow 19,556 m’/day
Treatment Oxidation Ditch
Method
Site Area 5.1 ha
Mayadin/ D 400 3,500m
Deir-Ez-zor D 800 1,000m
15,300 m*/day
Oxidation Ditch
5.9 ha
Malkieh/ D 500 100 m diversion device -STP
Hassakeh 4,518 m°/day
Oxidation Ditch
2.6 ha
Thawra/ D 500 100 m No.3—-STP
Ragga D 600 1,300 m No.2 3-STP
17,889 m*/day
Constructed
Wet Land
2.4 ha
Muzerib/ D 400 5,800 m
Dar’'aa D 500 4,000 m
3,994 m°/day
Constructed
Wet Land
49ha
Zabadani/ D 800 100 m diversion device —STP
Rural Damascus 22,201 m*/day
Oxidation Ditch
5.5 ha

) D : Diameter (mm), DP : Discharge Point

M9-107




9.6.2

9.6.2

9.6.2

M/P

(mg/l)

BOD | NHsN | NOsN

Slunfeh/
Lattakia

500 m®/

28 km

20 km

Lattakia

40 5

50

Baniay/
Tartous

oD

60 10

50

Mayadin/
Deir-Ez-zor

oD

50

Malkieh/
Hassakeh

oD

50

Thawral
Ragga

2km Reed bed

Wet-land

Reed Bed

50

Muzerib/
Dar’ aa

Wet-land

50

Zabadani/
Rural
Damascus

5.5ha
Baraba

oD

9.6.3

9.6.3
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9.6.3

Slunfeh Banias Mayadin Malkieh Thawra Muzerib Zabadani

Average flow (m3/d) 1,833 19,556 15,300 4,518 17,889 3,994 22,201
Hourly max (m>/d) 3,548 37,851 29,610 8,744 34,625 7,730 42,970
Sludge (kgDS/d) 224 4,401 3,787 1,119 2,361 527 5,495
Sludge (m*/d) 2.7 220 95 2.8 59 13 275
Moisture content (%) 92 80 60 60 60 60 80
No. of STP 3 1 1 1 1 1 1
Treatment method Submerged | OD oD oD Wet-land Wet-land oD

attached

growth
Grit chamber (No.-wxL) | Each 1-1x1m | 2-1.5x7m 2-1.4x6m 1-1.3x4.0m 2-1.3x7.5m 1-0.9x5m 2-1.6x8m
Main P (No.-Dxpower) 5-9200mm 3-¢150mm 5-9250mm 3-9150mm 5-¢250mm

x11kw x3.7kw x11kw x5.5kw x15kw

Primary settling tank 4-910 2-96.5
Reed Bed 24-21 x37m
Reactor (No.-WxLxH) Each 12-45 8-4.5 4-45 10-5.5 x150

2-55x12 x5m | x140x 3.0m/ x140x3.0mvhi | x140%x3.0m x5m

high rate ghrate

Final sedimentation tank | Each 8-018m 8-p15m 4-¢11m 8-018m

2-5.5%3m
Disinfection channel Each 1-90.9m | 2-2x24x2.1m | 2-2x21x1.9m | 1-0.9x3.5x0.8 3-1.5x3.5%0.
(No.-WxLx H) m (UV) 8m (UV)
Gravity Thickener 2-5.0x 5.0 2-6.0x 6.0
(No-kg/d)
Mechanical Thickener 2-1,893 1-1,119
(No-kg/d)
Mechanical Dewatering 2-2,201 2-2,747
(No-kg/d)
Drying Bed 24-15x43m 8-15x38m 20-15x32m 8-12x22m
(No.-WxL)
Required land area  ha Each 0.1 5.1 59 2.6 24 4.9 55
Land Owner Public/Priva Private Public Public Public Private Public

te
)
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9.6.4

7 M/P 7
M/P
2025
9.6.1 9.6.7
LEGEND
Proposed STP °
Existing STP °
STP under Construction °
STP under Study °
No. Name of STP Population to be Design Plant Current Status
served in 2025 | Capacity (m*/day)
1| ASTP 20,000 Proposed
2| BSTP 1,000 | Existing
3| CSIP 2,500 | Under Construction
4| D STP 1,400 | Under Study
[ ] =
. =A4
9.64
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Table9.6.5

Google Map
Sewerage Master Plan Maps
9.6.6
Lattakia No 1: Jableh 54,500
No 2: Al Qurdaha 10,100
Tartous No 1: Banias 85,600
No 2: Drekiesh 13,800
No 3: Al Shiekh Bader 9,800
Deir-Ez-zor No 1: Mo Hasan 12,400 No 1+No 2
No 2: Al Bu-Lail 13,100 | ( )
No 3: Abu Kamal 64,900
No 4: Hajeen 51,100
No 5: Gharanegj 15,500
No 6: Sha' afah 14,600
No 7: Bogros Tahtani 12,100
No 8: Mhagan 15,800 No 8+No 12
No 12: Mayadin 14,100 | ( )
No 9: Asharah 21,900 No 9+No 11
No 11: Qorieh 35,200 | ( )
No 10: Shekhan 25,600
Hassakeh No 1: Al-Shadadi 22,500
No 2: Qamishli 214,400
No 3: Amoda 24,700
No 4: Al-Kahtanieh 10,900
No 5: Al-Moua abadeh 18,900
No 6: Al Derbasieh 11,600
No 8: Malkieh 34,500
Ragga No 1: Thawra 115,600
Dar’aa No 1: Tafas 43,100
No 2: Al GhariyaAl Sharkiya 14,600
No 3: Al Harah 16,400
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9.6.6

No 4: Enkhel 29,800
No 5: Kherbet Ghazal 33,000
No 6: Al Jyza 24,200
No 7: Harrak 36,100

Rural No 4: Saieda Zeinab 238,500

Damascus No 34: Daria 167,800 No 34+No 35+No 37+No 43
No 35: Modamiet Al Cham 84,300 | ( )
No 37: Ashrafiet Sahnaya 35,200
No 43: Artouz 40,000
No 46: Kanaker 19,200 | No 46+No 47
No 47: Sasa 12,200 | ( )
No 49: Al Qotifeh 32,200 | No49+No 51+No 53
No 51: Mo’ damiet Al Kalamout 18,200 | ( )
No 53: Al Rhaibe 47,000

9.6.7 9.6.13
9.6.4
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9.6.1 L attakia
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9.6.7 Lattakia
2025
(m’/day)
1 1{Lattakia STP 484,999 Under Construction
2 7]Jableh STP 54,491 Proposed by Study Team
3 8|Querdaha STP 10,125 Proposed by Study Team
4 3|Bhamura STP 1,125|Under Study by Syrian side
5 5|Marj M€eerban STP 500]Under Study by Syrian side
6 4|Alharra STP 750]Under Study by Syrian side
7 6|Habeet STP 500|Under Study by Syrian side
8 2|Slunfeh STP 610x3|Studied by this Study

1
2)
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9.6.2 Tartous
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9.6.8 Tartous

2025
(m°/day)

1 4|Banias STP 19,556 Studied by this Study

2 8|Dreikiesh City STP 13,783 Proposed by Study Team

3 9] Al Shiekh Bader City STP 9,769 Proposed by Study Team

4 -]Al Rimal Al Dahabiya STP 1,400] Existing

5 -|Al Sherda STP 70| Existing

6 2|Kherbet Al Maazeh City STP 1,000 |Under Construction

7 3|TaanitaSTP 1,000 |Under Construction

8 1|Tartous STP 180,210 Under Construction

9 7|Alharra STP 625 |Under Study by Syrian side]
10 6|Habeet STP 1,680 |Under Study by Syrian side]
11 5|Slunfeh STP 5,360 JUnder Study by Syrian sidg

1
2)
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9.6.9 Deir-Ez-zor

2025
(m’/day)
1 12|Mo Hassan STP 12,425 Proposed by Study Team
2 11|Al Bu-Lail STP 13,102 Proposed by Study Team
3 3]Abu Kamal STP 64,935 Proposed by Study Team
4 4|Hajeen STP 51,145 Proposed by Study Team
5 9|Gharaneg] STP 15,511 Proposed by Study Team
6 10]Sha'afah STP 14,551 Proposed by Study Team
7 13|Bogros Taftani STP 12,125 Proposed by Study Team
8 8|Mhagan STP 15,802 Proposed by Study Team
9 7|Asharah STP 21,917 Proposed by Study Team
10 6| Sbekhan STP 25,567 Proposed by Study Team
11 5]Qorieh STP 35,209 Proposed by Study Team
12| 2|Mayadin STP 15,300 | Studied by this Study
13 1]|Deir-Ez-zor STP 67,850 |Under Study by Syrian side}

1
2)
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9.6.4 Hassakeh

9.6.5 Ragga
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9.6.10 Hassakeh

2025
(m’/day)
1] 5]Al Shadadi STP 22,536 Proposed by Study Team
2 3]Qamishli STP 214,446 Proposed by Study Team
3 4]Amoda STP 24,707 Proposed by Study Team
4 8|Al Kahtanieh STP 10,866 Proposed by Study Team
5 6]Al Mouaabadeh STP 18,897 Proposed by Study Team
6 7]Al Derbasieh STP 11,639 Proposed by Study Team
7 -|Ras Al-Ayn STP 2,130 |Existing
8 2|Malkieh STP 4,518 |Studied by this Study
9 1|Al Hassakeh STP 37,315 |Under Study by Syrian side)
1)
2)
9.6.11 Raqga
2025
(m°/day)
1] -|Debse Afnan STP 1,000] Existing
2 -|Mansourrah STP 1,000] Existing
3 -|Sabkha STP. 1,000| Existing
4 -|Al Karameh STP 1,000 Existing
5 -|Maadan STP 1,000| Existing
6 1|Ragga STP 90,900]Under Construction
7 2| Thawra STP 17,889 |Studied by this Study
8 6]Tal Abyad STP 2,500 |Under Study by Syrian sideg
9 4|Slouk STP 4,100 |Under Study by Syrian sideg
10 5]Ain Eisa STP 3,100 |Under Study by Syrian sideg
11 3|Jarneah STP 4,600 |Under Study by Syrian side]
1)
2)
1
2
3
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9.6.12 Dar'aa

2025
(m’/day)

1] 10| Tafas STP 43,078 Proposed by Study Team

2 16]Al Ghariya Al Sharkiya STP 14,555 Proposed by Study Team

3 15]Al Harah STP 16,376 Proposed by Study Team

4 13|Enkhel STP 29,808 Proposed by Study Team

5 12|Kherbet Ghazal STP 32,982 Proposed by Study Team

6 14]Al Jyza STP 24,203 Proposed by Study Team

7 11|Harrak STP 36,121 Proposed by Study Team

8 Naseeb STP 200 |Existing

9 2|Dael STP 16,000 {Under Construction
10 1|Dar'aa STP 21,800 |Under Construction
11 8|Muzerib STP 3,994 | Studied by this Study
12 4|Bosra Al Cham STP 7,800 |Under Study by Syrian side]
13 5]Jasem STP 6,500 |Under Study by Syrian sidg
14 7|Nawa STP 5,500 |Under Study by Syrian sideg
15 6] Shiek Mskeen STP 6,500 |Under Study by Syrian sidg
16| 9|Tseel STP 3,000 |Under Study by Syrian side
17 3|Al Sanameen STP 8,500 |Under Study by Syrian side

1
2)
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9.6.13(1/2) Damascus
2025
(m’/day)

1 21 |Babyla STP 89,420 Proposed by Study Team

2 32 |YadaSTP 44,900 Proposed by Study Team

3 48 |HajeeraSTP 21,670 Proposed by Study Team

4 16 |Saieda Zeinab STP 238,490 Proposed by Study Team

5 22 |Sbene STP 87,890 Proposed by Study Team

6 20 |Keswe STP 116,500 Proposed by Study Team

7 61 |Mkilbieh STP 12,790 Proposed by Study Team

8 67 |A'deliyaSTP 11,900 Proposed by Study Team

9 75 |Darkhabien STP 10,500 Proposed by Study Team
10 68 |Adlieh STP 11,900 Proposed by Study Team
11 56 |Dyer Ali STP 16,660 Proposed by Study Team
12 45 |8th of March STP 25,470 Proposed by Study Team
13 39 |Zakieh STP 30,340 Proposed by Study Team
14 76 |Bait Sawa STP 10,140 Proposed by Study Team
15 52 |Hammoura STP 17,860 Proposed by Study Team
16 58 |Sabrin STP 15,450 Proposed by Study Team
17 66 |Hazzwh STP 12,060 Proposed by Study Team
18 26 |Ain Tarma STP 57,950 Proposed by Study Team
19 34 |Sabkba STP 41,680 Proposed by Study Team
20| 18 |Jaramana STP 134,910 Proposed by Study Team
21 27 |Arbeen STP 57,360 Proposed by Study Team
22 30 |Zamalka STP 48,010 Proposed by Study Team
23 77 |Htietet Al-Turkman STP 6,820 Proposed by Study Team
24 63 |Dier Al-Asafir STP 12,530 Proposed by Study Team
25| 57 |Zabdin STP 16,130 Proposed by Study Team
26 28 |Htietet Al-Turkman STP 52,820 Proposed by Study Team
27 43 |Housh Al-Soltan STP 27,750 Proposed by Study Team
28| 25 |Adra Suburb STP 68,710 Proposed by Study Team
29 41 |Basal Al Asad laborers STP 28,870 Proposed by Study Team
30| 29 |AdraTown STP 50,950 Proposed by Study Team
31 62 |Mesraba STP 12,560 Proposed by Study Team
32 72 |Nashabieh and Jerba STP 11,140 Proposed by Study Team
33| 42 |Dhmeer STP 28,390 Proposed by Study Team
34 17 |DariaSTP 167,830 Proposed by Study Team
35 23 |Mo'damiet Al Cham STP 84,280 Proposed by Study Team
36| 53 |Sehnaya STP 17,710 Proposed by Study Team
37 36 |Ashrafiet Sehnaya STP 35,240 Proposed by Study Team
38| 24 |Qatana STP 78,980 Proposed by Study Team
39 59 |Al Drousha STP 14,150 Proposed by Study Team
40 70 |Meneh STP 11,380 Proposed by Study Team
41 38 |Al Saboura STP 31,860 Proposed by Study Team
42 71 |Al Rawda STP 11,330 Proposed by Study Team
43 35 |Artouz STP 39,990 Proposed by Study Team
44 74 |Arneh and Reemah STP 10,690 Proposed by Study Team
45 19 |Jdaidet Artouz STP 124,150 Proposed by Study Team
46 49 |Kanaker STP 19,240 Proposed by Study Team
47 65 |Sasa STP 12,190 Proposed by Study Team
48| 69 |Mazraet Beit Jien STP 11,640 Proposed by Study Team
49 37 JAl Qotifeh STP 32,170 Proposed by Study Team
50 47 |Military House STP 22,620 Proposed by Study Team
51 51 |[Mo'damiet Al Kalamoun STP 18,240 Proposed by Study Team
52 40 |Jairoud STP 29,230 Proposed by Study Team
53 31 |Al Rhaibe STP 47,000 Proposed by Study Team
54, 33 [Mnien STP 42,820 Proposed by Study Team
55| 46 |Bada STP 22,690 Proposed by Study Team
56| 55 |Halboun STP 16,850 Proposed by Study Team
57 44 |[Maraba STP 26,940 Proposed by Study Team
58 60 |TalfitaSTP 12,830 Proposed by Study Team
59 73 |Sydnaya STP 11,020 Proposed by Study Team
60 50 |Rankous STP 18,670 Proposed by Study Team
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9.6.13(2/2) Damascus
2025
(m’/dav)
61] 54 |Dimas STP 16,910 Proposed by Study Team
62 64 |Ras Al MarraSTP 12,390 Proposed by Study Team
63| -|Harran Al Awameed STP 300 |Existing
64 -|Qara STP 600 |Existing
65 3|Maydaani STP 500 |Under Construction
66| 2| Tawani and Jaba'den STP 2,000 |Under Construction
67| 1|Deir Atteih STP 2,400 |Under Construction
68| 5] Nashabieh and Jerba STP 7,500 |Under Study by Syrian sidg
69 14]|Maida'a STP 500 |Under Study by Syrian side]
70 15|Marj Al Sultan STP 500 JUnder Study by Syrian side
71 9|Hajianeah STP 1,500 |Under Study by Syrian sid¢]
72 10]Arneh and Reemah STP 850 |Under Study by Syrian sidg
73 11]|Bait Saber STP 500 |Under Study by Syrian sidg
74 12|Dyer Maker STP 500 |Under Study by Syrian side]
75| 13|Bait Jin STP 500 |Under Study by Syrian side]
76| 4| Zabadani STP 22,201 |Studied by this Study
77| 7|Nabek STP 3,250 |Under Study by Syrian sideg
78 6] Tawani and Jbaden STP 3,900 |Under Study by Syrian sidg
79 8|Assa El Ward STP 1,500 |Under Study by Syrian side]
1)
2)

1

2

3
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10.1
10.1.1
>
>
> /
>
>
>
>
10.1.2
D
2007 11
2
2007 11
2007| Jun | Jul | Aug | Sep | Oct | Nov | Average
SP/Euro | 71583 | 72020 | 72117 | 71599 | 7433 | 75201 | 7282
©)
2008 2025
10.1.3
D
1)
2) 3)
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5%
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3%
(6)
10%
(7
,2005
10.2
1031 1037
(1) Lattakia (Slunfeh)
3 (Q=610m%¥ /1 , Q=1,830m%¥ )(
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2 (Q=05m% )
250mm 7,900 m
100mm 1,000 m

1021

Slunfeh

(10%sP)

1
2)
3

84,504
25,700
1,340
111,544

1,000
11,154
5,577
3,347
11,154
32,232

33,651

143,776

177,427

(2) Tartous (Banias)

Q=19,560 m*/
8 (Q=3.0m% )

10 (Q=10m¥ )

600mm
500mm
400mm
300mm
250mm

4,620 m
3,640 m
1,540 m
1,680 m
4,980 m

10.2.2

Banias

(10%sP)

1
2)
3)

462,954
14,700
86,550

564,204

127,500
56,420
28,210
16,927
56,420

285477

211,007

849,681

1,060,688




(3) Deir-Ez-zor (Mayadin)

Q=15,300 m*/

2 (Q=30m¥ )
800mm 1,000 m
400mm 3,500 m

10.2.3

Mayadin

(10%sP)

1
2)
3

295,200
2,000
28,250
325,450

32,545
16,273

9,763
32,545
91,126

113,248

416,576

529,824

(4) Hassakeh (Malkieh)

Q=4,520 m%
500mm 100 m

10.2.4

Malkieh

(10%sP)

1
2)
3

117,330

600
117,930

11,793
5,897
3,537

11,793

33,020

41,068

150,950

192,018
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(5) Ragga (Thawra)
Q=17,890 m*/
600mm 1,300 m

500mm 100 m

10.2.5

Thawra

(10°SP)

1)

3

182,485

11,000
193,485

19,348
9,674
5,806

19,348

54,176

67,889

247,661

315,550

(6) Dar'aa (Muzerib)
Q=3,990 m*
500mm 4,000 m

400mm 5,800 m

10.2.6

Muzerib

(10%sP)

1
2)
3

58,636

50,100
108,736

24,500
10,874
5,437
3,263
10,874
54,946

35,107

163,682

198,789
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(7) Rural Damascus (Zabadani)

Q=22,200 m*/
800mm 100 m
10.2.7 Zabadani
(10°SP)
1 509,300
2) ’
3) 1,250
510,550
4 51,055
25,527
15,316
51,055
142,953
127,523
653,503
781,026
10.3
D
>
>
>
>
>
2 3% 3%
%)
>
>
>
0.5%
©)
500,000 SP 5
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1,000,000 SP

(4)

10.3.1 103.7

10.4

2008
2009
2011
2014

2015

F/S

2025
2010
2013
2025
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10.5

105.1
5
Damascus
10.5.2
[ ]
L]
o
14/1984
@
/
.
PMU
PMU

PMU

58

36



PMU

)

Damascus

DBO

10.6

105.1
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Steering Committee

Public Establishment

(Project Implementation)

for Specific Project

Project Management Unit Planni Invest Subscri Financi

(PMU ng & ment & bers a
Statisti mainte Affar Affairs etc
cs nance

Donor Donor GoS

L_,.| Financed i Financed i funded
Project A i ProjectB i Project
Consultant for Engineering and Procurement I Te?ﬁi cal__ATssi s;:ceT?a_m (Er_Enoﬁ > ="
)

Basic & detailed design, preparation of
tender documents, procurement of goods and
services, construction supervision, financia
management and handing-over of the
facilities

" Uplift of the project management capacity,
strengthening of the facility planning capacity, "

|| capacity building of personnel in the Sewerage
Company for the O&M of constructed STPs, etc. "

e

Sewerage Company
(Operation and M aintenance)
y y A \ v
Financia & Treatment Pumping Sewer Machinery and
Management plant stations networks Equipment
105.1
10.5.3 7

1)
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2)

5
10.5.2
[ ]
(]
JCA
Wader Tanker Sludge Vacuum vebncle Pressure Cleaning Vehsele
10.5.2
3
/
1 2)

3)
a

[ ]

°

[ ]
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4)

5)

10.5.3

Prepamation of Maitenance

[ Cufehd Biafl |

[ Daily Inspection |

¥ianl Obhsaation

Abnorral Condition

" Cleaning, Minor Repair. Recard ¥

| Pericdic Inspection |

Hreakdown

| Provicsal Fepection |

Imvestigation for Abnormal Condition and Breakdown

. Climiing

Function Tid, Recond -

[ Period toii | 1 ¥
o Diemaniling. Exchange of Prrts |]:'r|.rr~|:n.-rrrm'r|.| | Reond | | Fagmir |
© Ingrovement, Record
| Coummnessare for
| Helapee
1053
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1)

2)

10.6

10.6.1
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D

10

1)

)
1)

GCEC

GCEC

2)
Damascus Aleppo Hama

Damascus

Adraa

GTZ
2) / 3)
4) 5)
GCEC
GCEC
/
Homs
Damascus
4,800
JICA
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10.6.2
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JCA



D

2

Damascus Aleppo Homs Hama

©)

4)

3 2009
©)
Damascus
(6)
Adraa
30
(7)

10

Adraa
1)
3) 4)

4 2012 3

10 10
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6.
®
Damascus 800
Adraa 15
C)
1) On the Job Training

2)
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(10)

10.6.1

10.6.1

2009 2010 2011 2012
0 0 0 0 O O O O 0 0 0 0 0
1
a I NI NN NS NN NNy NN EEEENEEEEEEEEEEE NN
b. AEREIRENEENESEERENLERERNERRRINNNRERRERERIIRENERNN,]
C. EERETRRREANENRE RN RRERNRRRIENRRENNN IRENERNRRN
d. EERETRRREANENRE RN RRERNRRRIENRRENNN IRENERNRRN
e EERRIENERREEN FRENRRRREENRRLENNRERNNY]
2.
a STP FEEEEEEEENEEEEEEEEEEEEEEEEN
b. / EEEEEEEEENEEENEEEEN
c.STP IEEEEEEEENEEENEEEEEpEEEEN
d. EEEEpEEEENEEEEEEEERE
3. — — -
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1

ni1

nii1

EIRR

1112

EIRR
2025

EIRR

EIRR

1113

(EIRR)

(Syrian Pound: SP)

7.2%.

O&M

M11-1

i1

5%



. . Ex isting number of
Governorate EX Isting number of Percentage r_el ating to tourists per M/P
tourists per Governorate M/P priority area .
priority area
Lattakia 660,000 70% 462,000
Tartous 440,000 50% 220,000
Deir-Ez-zor 30,000 40% 12,000
Hassakeh 10,000 60% 6,000
Ragga 10,000 60% 6,000
Dar'aa 200,000 100% 200,000
Rural Damascus 1,900,000 60% 1,140,000
50%
5%
500 US 25,000 SP
5%
1,250 SP
1114
2
1) @)
1
2006 2,574
4,029 171,422 7,628
1 1
3,800
3
173,100 (21,061,000 x 3/ 365)
176,900
2005 1,380 US
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70,000 SP

60%
40%
Development Report: Investing in Health (World Bank, 1993)

)

WHO 2004
5,500 SP
15% 820 SP
40%
11.15
3sPm®
3sPim®

Deir-ez-sor, Hassakeh and Ragga

11.1.6

200 SP/m®

M11-3

40%

40% World

108.8 US

0.5 SP/m®



nivr

1n2

11.21EIRR

11.21

SP

EIRR

Plan Priority Area

122

EIRR

764.6

SP EIRR

EIRR
EIRR
11.21 EIRR
Area EIRR
Lattakia M/P priority area 25.5%
Tartous M/P priority area 3.2%
Deir-ez-zor M/P priority area 14.7%
Hassakeh M/P priority area 11.4%
Ragga M/P priority area 24.1%
Dar’aa M/P priority area 26.1%
Damascus Rural M/P priority area 18.0%
Master Plan Average 15.0%
10

NPV 764.6

Appendix for Chapte 11 Economic Analysis for Master

15.0%

M11-4

7.2%/

Damascus

NPV
18.0%



1.3

11.31

2004

33 SP(

2,870 SP/ 153 SP

FIS

M/P 3,300 SP
42
43,000 SP
55 SP
20
2,870 SP (43,000 SP/ 20 + 720 SP)

120 sP

1101pc/1000x 365 x55 x 5%x3 SP) 153 SP

FIRR

M11-5
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720

19

FIRR



11.32

10 5
2006 25 2010 50
Damascus 50
100
100%
11.3.1 7 im?
2014 2025
11.31 M/P
_ Average O&M cost per one m® of
M/P Priority Area wastewater (in constant prices)
Lattakia 4.8
Tartous 2.2
Deir-ez-zor 17
Hassakeh 2.5
Ragga 1.0
Dar’aa 1.9
Damascus Rural 2.6
M/P Aver age 2.0
M/P im? Ragga 1SPIm®
Lattakia 5 SP/m’ 2 SPIm® ( )

Damascus  3.7SP/m® Aleppo  Homs 3.5 SP/m°
Lattakia

11.33

M/P

M/P

M11-6



M/P

2 SPIm® 110 Ipc 55
(2004 ) 1 18 m®(1101pc/1000x 30 X
55 ) 36 SP (18 m® x 2
SP) 7.2US 10 SP/
(120 SP/ ) 1.44 SP/Im* ( )
100
3SPim?
50% (1.44 / 3)
FIS
FIS
FIS 7 72402
11.3.4
M/P
[ ]
[ ]
. 100 1.44 SP/m® (
) 50%
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12

GIS Geographical Information System
GIS

12.1 GIS

1211 GIS

1211 GIS

GIS

GIS
(Regiona Planning, Ministry of Housing
and Construction)

(Directorate of Information and System,
Ministry of Local Administration and
Environmental Affairs)

Programme)

Geomedia

(Comprehensive Disaster Reduction
GIS
GIS

2005
(WRIC: Water Resource Information
Center)

GIS

12
Resources Management Barada— Awaj Basin & Coastal Basin)

(Water

Barada Awaj

(GORS: Genera Organization of Remote
Sensing)

Tartous

GIS

Lattakia GIS

(DAWSSA: Damascus Water Supply &
Sewerage Authority)

GIS

(GES: General Establishment System)

M12-1




12.2

1221 GIS
Geomedia ArcGIS GIS
2003 12
GIS
ArcGIS GIS
GIS GIS
12.2.1
1221 GIS
ArcGIS Geomedia
GIS ESRI Intergraph
GIS MS-Access,Oracle
Geomedia
o o
HI-TECH HOUSE Modern & Technologies
GIS ESRI Intergraph
HI-TECH HOUSE
9.1 Intergraph
8.3
Geomedia
Intergraph
o X
GIS ArcGIS Geomedia
o X
Decision Support Center
GIS
o
ArcGIS Decision Support Center
Geomedia
ArcGIS
O
M12-2




1221 GIS

ArcGIS Geomedia
Decision Support Center
GIS
Geomedia
Decision Support Center
o
12 5
o 2 1 X
GIS Geomedia
12.2.2
1222 GIS

Geomedia Proffesional : 7 ArcView: 7

Geomedia PublicWorks: 1 Arc Editor: 1
12.2.2

Decision

Support Center (Comprehensive Disaster
Reduction Programme)

12.2.3

GIS Intergraph  Geomedia
GIS

M12-3




GIS

12.2.3
()
12.2.4
>
>
>
12.2.4
° ' "N
(1) - o 1 n E
(2 -
1o
2.0
L1 ©) - 3o
4.0
( )
, m°/day
4) me/ m°/day
° "N
2-1. (1) - . e

M12-4



12.2.4

(2 -
1o
2.0
Kills!
©) ) 4. o
5o
6.0 )
3
. y m3/day
(4) m m°/day
m°/day
(5) m/ mlday
BOD
(6) mg/L
mag/L
1o
(7 - ( )
2.0
3o
4: o )
]
2 -
1o
(3) - 2.0
3o )
22 4
1o
(5) - ( )
2.0
3o
4. o )
(1) -
2 m?
©)]
3-1. 4 m
(5) mm
(6)
) -
4-1. @ -
(2 -
©)] m?

M12-5




12.2.4

1.0
2.0
3.0
@) 4.0
5.0
6.0
°/d
) m m%l:vy
(6)
)
(8)
(1)
2
@ - o . =
(2
3) no.
m°/day
4-2. () m°/day
©)
(6)
(1)
(2)
()
° 15 Damascus
° JCA
( )GIs
ST™M
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WGS 1984 UTM_Zone 37N

GCS_ WGS 84

12.2.4
()
12.2.5
MAP GES
BASEMAP
ADDITION ORGAN_PLAN
BOUND_VILLAGE
WR
WR WPS |
SW_DATABASE WPS L
SEWER
SF STP
PS

* GES; General Establish Survey

()

M12-7
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12.2.6

No

ORGAN_PLAN

id, name, Pop, Remark

BOUND_VILLAGE

id, name, Pop, Remark

WR

id, LAT DEG, LAT_MIN,
LAT_SEC, LON_DEG, LON_MIN,
LON_SEC, Name, | _Method,
Amount_D, Amount_A, Remark

WPS |

id, LAT_DEG, LAT_MIN,
LAT_SEC, LON_DEG, LON_MIN,
LON_SEC, Name, | _Sector,

Capa TD, Capa_TA, Dis D, Dis A,
Dis LAT_DEG, Dis LAT_MIN,
Dis LAT_SEC, Dis LON_DEG,
Dis LON_MIN, Dis LON_SEC,
WQ BOD, Type Dis, Remark

WPS L

id, LAT_DEG, LAT_MIN,
LAT_SEC, LON_DEG, LON_MIN,
LON_SEC, Name, S Live, Num_H,
DDis LAT DEG, Dis LAT_MIN,
Dis LAT_SEC, Dis LON_DEG,
Dis LON_MIN, Dis LON_SEC,
WQ BOD, Type Dis, Remark

SEWER

id, Name L, C_Area, S_Pop, Length,
Diameter, C_Year, R Year, Remark

STP

id, LAT_DEG, LAT_MIN,
LAT_SEC, LON_DEG, LON_MIN,
LON_SEC, Name, S Area,
T_Method, Capa D, Capa A, S_Pop,
C Year, R Year, Remark

PS

id, LAT_DEG, LAT_MIN,
LAT_SEC, LON_DEG, LON_MIN,
LON_SEC, Name, Num_PD,
Num_PA, Capa D, Capa_A, C_Year,
R_Year, Remark

(

) GIS

GIS

GIS

M12-8
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12.25 Dar’aa
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12.2.6 Lattakia
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12.2.7 Tartous
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12.2.8 Deir-Ez-zor
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123 GIS

1231
ArcGIS JICA
GIS
13
GIS
12.3.1

No.

1 ArcGIS (for ArcView 8, ArcEditor 8, and Arclnfo 8)

2 GIS

3 6 1 28

4

5

6

! 6 1 29

8

9

10 GIS ArcCatalog

1 6 1 %0 ArcGIS

12

13

14 GIS

15 6 1 31

16

17

18 6 2 1

19

30 - -
12.3.2
GIS
7
GIS
1)
Damascus Daraa Lattakia Tartous Ragga Deir-Ez-zor
Hassakeh 7 Lattakia Damascus Deir-Ez-zor
3
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2
GlS 1231

GIS

@]

12.3.1GIS

> GIS

JICA GIS

Damascus Lattakia Deir-Ez-zor

GIS

>
GIS
7

> GPS

GPS GIS

M12-20



GPS ESRI GIS

>
GIS

>

JICA GIS GIS

Aleppo

Hama Homs Idieb Sweida Damascus 7 GIS
>

GIS JICA

(3 GIs

GIS

12.3.2 GIS
GPS (Mobile GIS, GPS) 1 Mobile GIS  GIS
1 JICA
GIS 1 DVD

ArcView 8.3 Arcview8.3

(4 GIS

GIS

12.3.3 GIS

9 18 19 Lattakia Lattakia Tartous GIS

9 23 24 Deir-Ez-zor Deir-Ez-zor Ragga Hassakeh GIS
9 25 Damascus Damascus Dar®aa GIS

M12-21



(5) GIS

GIS GIS

GIS GIS
> GIS
GIS 12.3.4 JICA

3

GIS

GIS
1234 GIS
° GIS
(ArcGIS 9) GIS
® GPS GPS
GPS

e GIS Gls
® GIS GlS
>
JICA GIS
1)
> GIS
> 7 GIS
> GIS
2)
> GIS

M12-22




GIS

12.35

12.3.6

1235 GIS
GIS Target Items and Method of
Formulating and Upgrading for GI S database
> ; (237 )
GIS !
> ; GPS
> ; 7
7
> ; GPS
> ;
GIS
> ; GIS GIS
1236 GIS
( 15 /
) 1 =2 1
100 /12 2
GIS
GIS
12.3.7 12.3.8
GIS 12.3.2 12.3.3 12.3.4
12.3.7 GIS
> GIS
> GIS JCA
GIS ArcView 8.3
1 > Arcinfo 1 , ArcEditor 2 ArcView 10
> GPS GIS
> Map server GIS
> GIS
5 > GIS JCA
GIS ArcView 8.3
> Arcinfo 1 , ArcEditor 1 ArcView 1

M12-23




12.3.7 GIS

> 5m~10m GPS
> Map server GIS
> GIS
> GIS JCA
GIS ArcView 8.3
> Arcinfo 1 , ArcEditor 1 ArcView 1
> 5m~10m GPS
) GIS Arc Pad GPS
Map server GIS
12.3.8 GIS
1 2 3
> ; > ; > :
> ;14 > ;14 > ;14
> ;13 > 03 > 03
> ; 2 > ; 2 > ; 2
28 28 28
> :Arcinfo 1 > ;Arcinfo 1 > ;Arcinfo 1
ArcEditor 2 ArcEditor 1 ArcEditor 1
ArcView 10 ArcView 1 ArcView 1
GIS 14 Map GPS 1 Map GPS
server 1 server 1 > ; ArcView
> ;ArcView | > s ArcView 1 GIS1
1 GIS1 1 GIsl
Map server 1 Map server 1

M12-24




<MHC>

B
Mobile GISx 10
(New)

Map Server Arcinfo
(New) (New)

ArcEditor ArcEditor
(Installed)

(New)

bk Ak bk & B & &

L_ArcView ArcView ArcView ArcView _ArcView ArcView ArcView ArcView ArcView ArcView
(New)  (New) (New)  (New) (New)  (New) (New) (Neiw) (New) (New)
Rural Damascus| Hama Tartous Damascus Lattakia Hassakeh

= B

= H

E B

Map Server ArcView

E B

Map Server ArcView

Map Server ArcView Map Server ArcView Map Server ArcView Map Server ArcView Map Server ArcView
(New) (Installed) (New) __(New) (New) (Installed) (New) (Installed (New) (Installed (New) (Installed (New) (Installed)
Mobile GIS Mobile GIS Mobile GIS Mobile GIS Mobile GIS Mobile GIS Mobile GIS
(New) (New) (New) (New) (New) (New) (New)
Homs Allepo Qunetra Idleb Deir-ez-zor

E H

E H

|_| Map Server ArcView

|_| Map Server ArcView

|| Map Server ArcView

E H

o Map Server ArcView

E H

= B

E H

Map Server ArcView

Map Server ArcView

E K

Map Server ArcView

|_|Map Server ArcView | LIMap Server ArcView | LLMap Server ArcView
(New) __ (New) (New) _ (New) (New) _ (Installed) (New) (New) (New) ___(New) (New) __ (New) (New) _ (Installed)
Mobile GIS Mobile IS Mobile GIS Mobile GIS Mobile GIS Mobile GIS Mobile GIS
(New) (New) (New) (New) (New) (New) (New)
MHC; Ministry of Housing and Construction
1232 GIS 1
<MHC>
EEE
(ﬁzvsv) Map Server Arcinfo  ArcEditor ArcView
(New)  (New) (Installed) (New)

Rural Damascus| Hama Tartous Damascus Lattakia Hassakeh

= B

Map Server ArcView

E B

|| Map Server ArcView | ||Map Server ArcView | |[Map Server ArcView | || Ll Ll
(New) __(New) (New) _(New) (New) _ (Installed (New) __ (New) (New) ___(New) (New) _ (New) (New) _(Installed)
GPS GPS GPS GPS GPS GPS GPS
(New) (New) (New) (New) (New) (New) (New)

Map Server ArcView

Map Server ArcView

Map Server ArcView Map Server ArcView Map Server ArcView
(New)  (Installed (New) ___(New) (New)  (Installed (New) (Installed (New) _ (Installed) (New) _ (Installed) (New) (Installed)
GPS GPS GPS GPS GPS GPS GPS
(New) (New) (New) (New) (New) (New) (New)
Allepo Qunetra Idleb Deir-ez-zor

E H

E H

Map Server ArcView

|| Map Server ArcView
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<MHC>

GPS Arcinfo  ArcEditor ArcView
(New)

New) “(New) (Installed)
Rural Damascusg Hama Tartous Damascus Da'raa Lattakia Hassakeh
GPS ArcView GPS ArcView GPS ArcView GPS ArcView GPS ArcView GPS ArcView GPS ArcView
(New)  (jnstalled (New) * (New) (New)  (installed) (New)  (|nstalled) (New)  (installed (New)  (installed (New)  (Installed)
Homs Allepo Ragga Qunetra Sweida Idleb Deir-ez-zor
GPS  Arcview GPS  Arcview Ll GPS  arcview Ll GPS  Arcview GPS  Arcview GPS  Arcview || GPS  Arcview
(New)  (New) (New)  (New) (New) (installed) (New)  (New) (New)  (New) (New) * (New) (New)  (installed)

3)
GlIS

1234 GIS

12.3.9
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1239 GIS

1 2
(SP)
(P (P (SP)

ArcInfo8.3 1,110,000 1| 1,110,000 1 | 1,110,000 1| 1,110,000
Arc Editor 8.3 520,000 1| 520,000 1| 520,000 1| 520,000
ArcVeiw 83 150,000 10 | 1,500,000 1| 150,000 1| 150,000
Mobil GIS 295,000 10 | 2,950,000 0 0 0 0
GPS 15,000 0 0 1| 15000 1 15,000
Map Server 0 1 0 1 0 0 0

(sP) 6,080,000 1,795,000 1,795,000

< >

ArcVeiw 8.3 150,000 7| 1,050,000 7 | 1,050,000 7| 1,050,000
Mobil GIS 295,000 14 | 4,130,000 0 0 0 0
GPS 15,000 0 0 14| 210,000 14| 210,000
Map Server 0 14 0 14 0 0 0

(sP) 11,260,000 3,055,000 3,055,000

(SP) 17,340,000 4,850,000 4,850,000
4)

3
1 GIS
2 3 2 GIS
Map server
2
GIS 3 GIS
1
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124 GIS

GIS

@
GlIS

)

©)

(4)
GlIS

GIS

GIS

GIS

GIS

GIS

GIS

GIS
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(®)

GlS
GIS
(6)
GlIS GlIS
12.25
17 27 7
GlIS

GIS

GIS
GIS
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GIS

GIS

GIS

GIS

GIS

GIS

GPS



GIS

GIS
GIS
GIS
GIS
ArcEditor8.3 ArcVeiw8.3 9.1
GIS
GIS
GIS
GIS GIS
GIS GIS

GIS GPS GIS

GIS
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13 |EE

131
1995
METAP Mediterranean Environmental Technical Assistance Program
2002 METAP EIA Unit
GCEA 2005
GTZ EIA 2007
Law No. 50 2002 by law EIA
EIA
JICA
1311
(7 M/P

A 4
| : € |

A 4
| |EE (7 M/P |

A 4
| 4 € |

A 4

IEE Pre-EIA
F/S )

A 4

3 1 |
13.11
13.1.1 3
3
1311

M13-1

EIA

2 28

M/M



1311

1 2 3
2007 2 -3 (Phasel) 2007 89 (Phasell) | 2007 11 (Phaselll)
Damascus. (Rural Damascus and Dar’ aa) Damascus . (FIS
Lattakia: (L attakia and Tartous) )
Deir-Ez-zor: (Deir-Ez-zor, Ragga and Hassakeh)
(MHC, GCEA, governorates,
DFEAs ) NGO
70 |/ 50
1) M/P 1) M/P 1) FIS
2) JCA 2) |EE 2) IEE
Pre-EIA
3
D
MHC MHC4 JICA
1 13.1.2
13.1.2
1 1
Damascus Lattakia Deir-Ez-zor 3
2 1 2 Fax
3 NGO
4
5
6
2
MHC 13.1.3 1314 1 2
13.1.3 1
Lattakia Damascus Deir-Ez-zor
10:00 - 12:50 10:00 - 13:00 10:00 - 12:30
2007 2 27 200 3 1 2007 3 4
Meridien Hotel Sheraton Hotel Furat Cham Hotel
Lattakia ~and  Tartous | Rurd Damascus and | Deir-Ez-zor, Ragga and
Governorates Dar’ aa Governorates Hassakeh Governorates

M13-2




1314 2

Deir-Ez-zor Lattakia Damascus
11:00 — 15:00 11:00 — 15:00 11:00 — 13:30
2007 9 9 2007 9 1 2007 9 16
Furat Cham Hotel Meridien Hotel Cham Palace Hotel
Mayadin, Makieh and | Slunfeh and Banias Zabadani and Muzerib
Thawra
©)
1 2 13.1.5
13.1.6 Appendix 13
13.15 1
Lattakia Damascus Deir-Ez-zor
4 12 3
55 30 19
NGOs 3 2 2
0 1 0
3 3 2
1 1 0
14 8 4
( ) 12 0 8
JICA 0 2 0
JCA ( JCA ) 4 10 4
3 4 3
99 73 45
13.1.6 2
Deir-Ez-zor Lattakia Damascus
13 47 28
12 24 11
NGOs 3 2 3
0 0 5
0 3 2
3 0 1
2 0 0
( ) 3 1 10
JCA 2 0 3
JICA ( JCA ) 5 5 11
0 2 1
43 84 75
(4)
JICA 1 2
13.1.7 13.1.8
2
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13.1.7 1 Deir-Ez-zor Lattakia Damascus3
Lattakia :MHC
Part | JICA
Part 11 Eng. Maher Alkhatib or Mr. Thaer Janem, MHC
Part 11l JCA JICA /
Part IV
IEE
Part V
Dr. Wassim Fallouh and Eng. Ghassan Tarboush,
MHC; Ms. Y. Honda, JICA Syrian Office
13.1.8 2 Deir-Ez-zor Lattakia Damascus3
MHC ; Lattakia ; JCA
: MHC
Part1 M/P JICA
Part 1l IEE JICA /
Part 111
JICA ; Eng. Ghassan
Tarboush and Dr. Wassim Fallouh, MHC.
)
3 2
13.1.9 13.1.10
13.1.9 1
1
M/P
2
3 M/P
4
5 JICA JICA
ADB
6 M/P
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13.1.9 1

7
2
8
9 —
13.1.10 2
1 M/P 7
M/P
M/P
2 M/P 2025
M/P
Deir-Ez-zor 2009
3
Malkieh
4
O/M
5 M/P M/P
6 M/P M/P
7 Zabadani M/P Zabadani
Figeh Spring
Zabadani M/P
8 IEE IEE Pack Test
(CoD,
PO,4, NH3, NOs, Coliform )
9
IEE
10 | Zabadani Zabadani M/P
oD IEE

M13-5




(6)

2 JCA MHC
Appendix13
13.2
MHC
IEE 1
IEE 1321 13.2.2
1321 ™/P
No.
1 D C
2 ! D C
3 D D
4 D D
5 D C
6 D D
7 D D
8 D D
9 D D
10 D D
11 D C
12 D D
13 A D
14 D C
15
16

M13-6




13.2.1 ™/P
No.
Barada
17 C
18 C
19 D
20 D
21 D
Barada

22 A
23 D
24 D
25 D
26 C

B

D

13.2.2 1EE ™/P

No.
1 C
2 C
5 C
11 C
14 C
22 C
23 C
24 C
25 C
26 C

B

D

M13-7




13.3 |EE
JICA |EE
™/P IEE
D
2
(3
(4)
13.3.1 Sunfeh M/P IEE
IEE 10
13.3.1
13.3.1 Slunfeh M/P |EE
No.
1 D
2 / C 0.1
5 C
1 D
14 D
22 D
23 C
24 D 24m’
25 D
300m
26 C
A B
C D
13.3.2

M13-8




13.3.2 Sunfeh M/P

No.
2 /
5
23
26
13.3.2 Banias M/P |EE
IEE 10
13.3.3
13.3.3 Banias M/P |EE
No.
1 D
2 / C >1
5 C
1 D
14 D
22 D
23 C
24 D 184 m?
25 D
26 C
A B
C D
13.34

M13-9




13.3.4 Banias M/P

No.
2 /
5
23
26
13.3.3 Mayadin M/P  |EE
IEE 10
13.35
13.35 Mayadin M/P |EE

No.
1 D
2 / D
5 D
1 D
14 D

D
22
23
24 D 7.6m’
25 D
%6 C 500m

A B
Cc D

13.3.6
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13.3.6 Mayadin M/P

No.
23
26 200m 300m
13.3.4 M alkieh M/P |EE
IEE 10
13.3.7
13.3.7 Malkieh M/P |EE
No.
1 D
2 / C 8
5 D
1 D
14 D
22 D
23 C
24 D 23m’
25 D
o6 . 1,000m
A B
C D

13.3.8
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13.3.8 Malkieh M/P

No.
2 /
23
26 200m 300m
13.3.5 Thawra M/P |EE
|EE 10
13.3.9
13.3.9 Thawra M/P |EE
No.
1 D
2 / c 25
5 D
11 D
14 D
22 D
23 C
24 D 48 m’
25 D
% C 500m
A B
C D

13.3.10
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13.3.10 Thawra M/P

No.
2 /
23
26 200m 300m
13.3.6 Muzerib M/P  |EE
IEE 10
13.3.11
13.3.11 Muzerib M/P |EE
No.
1 D
) / - 4.9
5 C
1
14 D
22 D
23 C
24 D 1.1m¥
25 D
2 o 300m
A B
C D

13.3.12
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13.3.12 Muzerib M/P

No.
2 /
5
23
26
13.3.7 Zabadani M/P |EE
IEE 10
13.3.13
13.3.13 Zabadani M/P |EE
No.
1 D
2 / D 55
5 C
1 D
14 D
22 D
23 C
24 D 17.2m%
25 D
26 e 300m
A B
C D
13.3.14
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13.3.14 Zabadani

M/P

No.

23

26

M13-15




14

141

1411

34

1411

Euphrates

K habour

Barada and Awaj

Yarmouk

M14-1



14.2

1421
764.6 SP
1
14.2.2
M/P
FIRR

EIRR

FIS

M14-2

18.0%

EIRR

15.0%

NPV



100

120 SP 1.44 SP/m®
14.3
IEE 1431
1431 |EE ™/P
Slunfeh Banias Mayadin Malkieh Thawra Muzerib | Zabadani
D D D D D D D
/ C C D C D C D
C C D D D C C
D D D D D D D
/ D D D D D D D
D D D D D D D
© C C C C C C
D D D D D D D
D D D D D D D
C C C C C C C
Note:  A: Seriousimpact B: Some impact
C: Light impact D: Negligible impact
M/P  |IEE
144
M/M SW
Zabadani
Zabadani Damascus Ain Fgeh
Zabadani Zabadani

Barada
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M/P  |IEE

Zabadani

1

Zabadani Damascus

Zabadani

Zabadani

Zabadani

Zabadani

M/P

Ain Fiheh
150
Barada

F/S
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