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BOD
COD
Company
Council
DAWSSA

DFEA
DSDC

EC

EIA

EIB

EIRR

Establishment (GEPWS)
EU

FAO

FIRR

FIS

GCEA

GCEC

GES
GIS
GORS
GOS

GTZ

IEE
IMF
JD
JCA
Kfw
L/A

Biochemical Oxygen Demand

Chemical Oxygen Demand

Sewerage Company

Council for the Protection of the Environment

Damasucus Water Supply & Sewerage Authority

Directorate for Environmental Affairs
Damasucus Sanitary Drainage Company
European Community

Environment Impact Assessment

European Investment Bank

Economic Internal Rate of Return

General Establishment of Potable Water and Sewerage
European Union

Food and Agriculture Organization

Finacial Internal Rate of Return

Feasibility Study

General Commission for Environmental Affairs

Genera Company for Engineering Studies and Consulting

General Establishment System
Geographic Information System

General Organization of Remote Sensing
The government of Syrian Arab Republic

Deutsche Gesellschaft fir Technische Zusammenarbeit

Initial Environment Examination
Internatinal Monetary Fund

Jordan Dinar

Japan International Cooperation Agency
Kreditanstalt fur Wiederaufbau

L oan agreement
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LBS Land-Based Sources

LCD Liter per capita per day [

Uis Liter per second /

MAP Mediterranean Action Plan

MED POL Program for the Assessment and Control of Phase Pollution in the
Mediterranean Region

MHC Ministry of Housing and Construction

MLAE Ministry of Local Administration and Environment

M/M Minutes of Meetings

MOF Ministry of Finance

MOI Ministry of Irrigation

M/P Master Plan

m*/d Cubic meter per day

NEAP National Environmental Action Plan

0O&M Operation and Maintenance

PS Pumping Station

PVC Polyvinyl Chloride Pipe

RDAWSSA Rural Damasucus Water Supply & Sewerage Authority

SAP Strategic Action Program

SASMO Syrian Arab Standards M easurement Organization

SPC State Planning Commission

SS Suspended Solids

STP Sewage Treatment Plant

SW Scope of Work

SP Syrian pounds

SV Sludge Volume

D Tunisian Dinar

TDS Total Dissolved Solids

10" FYP 10" Five-Year Plan 10

T-N Total Nitrogen

T-P Total Phosphorus

UNDP United Nations Development Program

UNEP United Nations Environment Program

UNRWA United Nations Relief and Works Agency for Palestine Refugeesin the
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WB World Bank
WHO World Health Organization
WRIC Water Resource Information Center
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1
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M/P
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2006 3 15 JCA SW
M/M
221 221
221
|
4 7
4 7 Damascus Dar'aa Tartous Lattakia Ragga Deir-Ez-zor
Hassakeh
Damascus

*4 ) Euphrates Damascus Dar'aa
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boundary

Tar'\?a Governorates
of Master Plan
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2.3

231

@
231
20 1 12 1 2 6

48

231

Jan Feb Mar Apr | May Jun Jul Aug Sep Oct Nov Dec

132 | 151 | 196 | 249 | 312 | 351 | 384 | 375 | 340 | 286 | 210 | 151

0.9 16 4.2 7.6 118 | 154 | 186 | 179 | 144 | 102 4.6 2.3

Meteorological Officein Damascus

—e— MaxdmumAverage ---m--- MinimumAverage
50.0
)
o 300 ¥ \.\\‘\
2 /'/ N
g 200 -~ T e
& 100 | . L
00 Lmi-El =
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Month
231 (1996 — 2005)
@)
75mm/

Aleppo, Kamishly and
Malkiain Hassakeh

Shatha 2,357mm 775mm
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239mm 11

2.3.2 (1996 2005 ) 232
233
 Syria — Rainfall scheme
TURKEY
Lattakia,
Jebleh
=i Abu k::;al Ny
171
LEBANON
Al Quneitza BETTESEIS C— Areal:>350mm/y
Countryside [ Area2:250-300 mm/y
[—— Area 3:250 mm/ half year
—— Area4:200-250 mm/y
[ Area5<200mm/y
JORDAN
2.3.2
2.3.2 (1996 — 2005)
( 1 mm)
Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Tota
Lattakia 1414 | 852 | 766 | 487| 83| 79| 04| 35| 189| 687 | 792 | 1711 | 709.9
Tartous 180.0 | 1242 | 952 | 39.7 8.1 04| 00 01| 135| 670| 916 | 1819 | 801.6
Deir-ez-Zor 300 | 248| 200 | 133 7.3 0.1 2.3 00| 02| 40| 214| 254 1488
Hassakeh 438 | 386| 320| 249| 105| 03| 00| 00| 16| 11.1| 244 | 398 | 2268
Ragga 381 | 263| 305| 175 9.8 00| 01 00| 02 59| 164 | 247 | 169.4
Dar’aa 529 | 465| 376| 97| 30| 16| 00| 00| 04| 76| 165| 386 | 2145
Rural Damascus | 318 | 204 | 11.4| 26| 37 00| 00 00| 00 35| 153 | 225 1111
Damascus 476 | 376 | 186 | 49 24| 00| 00 03| 00 60| 258 | 41.2| 184.4

Meteorological Officein Damascus
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—— Damascus —=a— Rural Damascus —— Dar'aa —x— Tartous
- - - Lattakia ---e--- Deir-ez-Zor —+— Hassakeh —o— Ragga

200.0

180.0

160.0

140.0

120.0

100.0

80.0

60.0

40.0

20.0

0.0

©)

185,000km?

45%

234

20%

[ Syria — Simplified geology

TURKEY

El Thaourah

LEBANON

JORDAN

eir ez Zor

—— Jurassic limestone
@ Basaltic lava-flow

——— Desert

== Limestone and gypsum mainly
C—1 Alluvial — clayey soil

s Groundwater soil

‘Source : Statistical abstract 2003

234

1)

173km

2)
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3) Damascus
Barada
Harramoon
Damascus 4
70m
4)
25%
5)
Homs Hama Aleppo
Euphrates 3
Euphrates Deir-ez-zor
Hassakeh
4
18,518,000
5,934,000
8,300,000
233 2003 2005 235
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233 (2003-2005)

( : thousand hector)
2003 1,361 3,300 1,202 | 5,863 636 159 2,935 | 3,730 | 8,335 590 18,518
2004 1,439 3,290 1,181 5,910 651 161 2,924 | 3,736 | 8,279 593 18,518
2005 1,426 3,447 1,061 | 5934 652 161 2,907 | 3,720 | 8,266 598 18,518
Statistical Abstract 2006
Genaraised Map of Land Use of Syria
e FE mEE HEE =
(BRI
» 5 S
‘ - e
T o
i
A
2.35
2.3.2
2006 39.5%
15 15 64 57.2% 65 3.3%
50.2% 49.8%
39.2% Damascus Damascus Aleppo
234
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(

: thousand person)

(%)
Lattakia 1,121 560 561 53
Tartous 874 433 441 4.2
Deir-ez-Zor 1,387 701 686 6.5
Hassakeh 1,349 679 670 6.3
Ragga 839 427 412 3.9
Dar’aa 944 466 478 45
Rural Damascus 1,619 797 822 7.8
Aleppo 4,974 2,474 2,500 23.6
Hama 1,837 907 930 8.8
Homs 1,881 931 950 9.0
Idieb 1,744 861 883 8.3
Sweida 443 222 221 2.1
Quneitra 422 209 213 2.0
Damascus 1,627 812 815 7.7
21,061 10,479 10,582 100.0
) Statistical Abstract 2006
1-9 2005 4.2 2 1-3
312,000 2005 234,000
24.3% 40.8%
7.5% 44.4% 6.9%
16.2% 16.8% 15.7%
2.35 1993 2006
235 1993 2006
Economic Indicators 1993 2006

Total local output (million Syrian Pounds) 925,377 1,947,029

Agricultural output (million Syrian Pounds) 207,034 391,532

Industrial output (million Syrian Pounds) 360,233 696,029

) Statistical Abstract 2006
Euphrates
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2006 1 10 2006-2010 10" Five-Year
Plan 10"FYP

2010
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311 10
2006 1 10 2006-2010 10" Five-Year
Plan 10"FYP
1
2010
8
18
[ )
[ ]
3.1.2 National Environmental Action Plan NEAP
National Environmental Action Plan  NEAP UNDP
2003 4 NEAP
2010
Ministry of Local Administration and Environment MLAE
NEAP
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NEAP

311
311
312
3.1.2
. Barada & Awgj
o 27%
) Barada
. Orontes Qatina
) Barada & Awaj
) Ghouta
. Kuall Sajour
. (Tartous) Dar’aa
Idieb
NEAP
4
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o 2003

2007 8
EIA 2007 2
JCA

Damascus Aleppo Homs

NEAP
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3.13

NEAP

6
1995 20
Mediterranean Action Plan  MAP (EVU) MAP
UNEP
MAP (MED POL)
MED POL
land-based sources LBS
MED POL 1997 Strategic Action Program  SAP
SAP LBS 25
pollution hot spots
sensitive areas Tartous Banias Jableh
313 LBS
2006-2010
3.1.3 2006-2010
A. 1 1. Lattakia Basuta
2. Lattakia
3. Banias ( + ) JCA
4. Banias (3 stages)
5. (Banias )
6. Banias )
7. Tartous Lattakia
8.Tartous (Hidde Valley)
9. Air filters (Tartous )
B. 2 1. Jableh
2. Fawwar
3.2
321
Ministry of Local Administration
and Environment MLAE
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MLAE

(322 )
Ministry of Irrigation MOI
MOl Water
Safety Committee (3.2.3 )

Ministry of Housing and Construction HMC
MHC
Public Establishment of Drinking Water and Sewerage Establishment

( 4 )

3.2.2 (MLAE)

MLAE MOI

MLAE
Council for the Protection of the Environment Council

No. 50, 2002 General Commission for Environmental Affairs
GCEA GCEA MLAE
N
2
3 (4)
®)
(6)
@
()

(©

M3-5



3.2.3 (MOI)

MOI
MHC
MOl
MOI
MLAE
MOl
O&M
3.3
331 No.50 2002
2002 50

100,000-2,000,000 SP

MOl
MHC  MLAE

MOI
MOI

Pollution Control Directorate

MLAE

GCEA
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1)

2)
3)

4)

5)

6)

7)

3.3.2

2002-2003

1991

M3-7

No.11

2004

NO. 17

17



1994

D
2002
331
331
*
1 | Color Color Blaninin Colorless | Colorless | Colorless Colorless
Cobalt scale
2 | Hydrogenion pH 6-9 6-9 6-9 6-9
concentration
3 | Temperature Percentage 10 degrees 5 degree more than receiving media
Degree more than
the used
media
4 | Biochemical BOD; at 20°C mg/l 60 20 40 60
oxygen demand
5 | Chemica oxygen | COD mg/l 200 30 150 100
demand
(Dichromate)
6 | Oil and & grease Qil and & grease mg/l 15 10 10 10
7 | Tota suspended | TSS mg/l 60 30 30 60
solid
8 | Total dissolved | TDS mg/l - 800 1200 1000
solids
9 | Settleable soils Settleable soils mg/l - - - -
10 | Phosphate PO, mg/l 10 1 15 10
11 | Ammonia NH3-N mg/l 10 5 5 0.5
(Nitrogen)
12 | Nitrate (Nitrogen) NOs-N mg/l 50 30 50 40
13 | Phenol Total mg/I 0.5 0.01 0.02 0.5
recoverable
Phenol
14 | Flourides F mg/l 1 1 1 1
15 | Sulfide S mg/| 1 1 1 1
16 | Residual chlorine Residual Cl mg/l - 1 1 -
17 | Surfactants Surfactants mg/l 3 0.05 0.05 0.5
18 | Dissolved oxygen DO mg/| 4 4 4 4
19 | Hydrocarbons Hydrocarbons mg/l 15 5 5 5
20 | Floating matter Floating matter mg/l No floating matter
21 | Aluminum Al mg/l 3 1 1 1
22 | Arsenic As mg/l 0.1 0.1 0.1 0.1
23 | Barium Ba mg/l 2 - 1 -
24 | Beryllium Be mg/l 0.05 0.05 0.05 0.05
25 | Cadmium Cd mg/| 0.05 0.05 0.05 0.05

M3-8
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26 | Cyanides CN mg/l 0.15 0.1 0.1 0.05
27 | Chromium Cr mg/| 0.5 0.5 0.5 0.5
28 | Chromium [ Crg mg/l 0.5 0.5 0.5 0.5
29 | Nickel Ni mg/I 0.5 0.3 0.3 0.5
30 | Mercury Hg mg/I 0.005 0.005 0.005 0.005
31 | Iron Fe mg/l 2 1 2 2
32 | Antimony Sb mg/| 1 0.3 0.3 0.3
33 | Copper Cu mg/l 15 1 1 1
34 | Manganese Mn mg/| 1 0.5 0.5 0.5
35 | Zinc Zn mg/l 2 1 2 2
36 | Lead Pb mg/| 0.5 0.2 0.2 0.5
37 | Silver Ag mg/| 0.1 0.05 0.05 -
38 | Total value of the | Tota vaue of mg/l 2 1 1 1

heavy metals** the heavy

metals**

39 | Total count of Total count of MPN/100ml 5000 2500 100 5000

coliform bacteria

coliform group

* Areasin which leakage to underground water could be expected.

** Heavy metals, includes. Mercury-L ead-Cadmium-Beryllium- Nickel-Zinc-Copper

Issued by the High Council of Environment Safety on 13. 05. 2002 and published by decision No. 67 dated 5.7.2003

)

SASMO

Syrian Arab Standards Measurement Organization

M3-9
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1- temperature T 35 °c
2- Hydrogen No. pH 6.5-9.5 /
3- percipitable solid materials S.S 10 mg/l | After 30 min.
4- total of suspended particles T.S.S 500 mg/l
5- sulfide S 2 mg/l
6- sulfate SO, 1000 mg/l
7- ammonia/ ammonium NH;-N 100 mg/l
NHz-N
8- phosphate PO, 20 mg/l
9- saponifiable oils and grease and - 100 mg/l
resinous materials.
10- metallic oil and grease - 10 mg/l
11- Barium Ba 3.0 mg/l
12- Boron B 1.0 mg/l
13-Cadmium Cd 0.1 mg/l
14- Crg Cr 0.1 mg/l
15- calcic chromium Cr 2.0 mg/|
16- copper Cu 0.1 mg/l
17- lead Pb 0.1 mg/|
18- mercury Hg 0.01 mg/l
19- nickel Ni 2.0 mg/l
20- Selenium Se 1.0 mg/l
21- silver Ag 1.0 mg/I
22- zinc Zn 4.0 mg/l
23- cyanide CN 0.5 mg/l
24- arsenic As 0.1 mg/l
25- phenol compounds - 2.0 mg/l
26- BOD BOD 800 mg/|
27- COD COD 1600 mg/|
28-T.D.S T.D.S 2000 mg/|
29- Chloride Cl 600 mg/|
30- fluoride F 8.0 mg/l
31- pesticides - 0.005 mg/l
32- detergents ABS 5 mg/l
33- Algonac organic compounds AOX 0.1 mg/l

Issued by the High Council of Environment Safety on 13. 05. 2002 and published by decision No. 67 dated 5.7.2003

(©)
SASMO 2002
(SASMO 2752/2002)
. A
° B
° C

38
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3.33 ) 38 3
. 1 (
)
. 2:
(BOD COD SS)
o 3 (TDS, SAR,
Nitrogen, Chloride, Sodium)
333
Categories A B C
BODs (mg/l) 30 100 150
COD (mg/l) 75 200 300
DO (mg/l) more than 4 - -
TDS (mg/l) 1500 1500 -
SS (mg/l) 50 150 150
SAR* 9 9 9
pH 6-9 6-9 6-9
Cl, Residual 05 - -
NOs-N (mg/l) 20 25 25
NHs-N (mg/l) 3 5 -
SO, (mg/l) 300 500 500
PO, (mg/l) 20
HCO; (mg/l) 520
Cl (mg/l) 350
Lubricants and 5
fats (mg/l)

MBAS (mg/l) 50
Phenol (mg/l) 0.002
Na (mg/l) 230
Mg (mg/l) 60
Ca(mg/l) 400
Hygiene Criteria
Feca coliform | <1000 <100000 <10000
(MPN/100ml)
Intestinal one ovum at least
helminthes eggs
(egg/l)
Trace Elements
Parameters Long term use (continues) Short term use (up to 20 years) Remarks
Al (mg/l) 5 20

M3-11
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As (mg/l) 0.1 2
Be (mg/l) 0.1 0.5
B (mg/l) 0.75 2
Cd (mgl/l) 0.01 0.05
Cr (mg/l) 0.1 1
Co (mg/l) 0.05 5
Cu (mg/l) 0.2 5
F (mg/l) 1 15
Fe (mg/l) 5 20
Pb (mg/l) 5 10
Li (mg/l) 2.5 25
Mn (mg/l) 0.2 10
Mo (mg/l) 0.01 0.05
Ni (mg/l) 0.2 2
Se (mg/l) 0.02 0.02
V (mg/l) 0.1 1
Zn (mg/l) 2 10
* SAR RNa
4
SASMO No. 2752
No. 2665 2002
2

o : 80°C 10%

° : 55°C 20

° : 53°C 20

o ): 70°C 30 35°C 12

° TpH 12 55°C 2

. ‘pH12 3

° : 55°C 20

o : 53°C 20

J (pH 12 24

o : 35°C 15

M3-12




. <1,000MPN per gram DS

o <3MPN per 4gram DS
) <1 viable per 5gram DS
5
. A
° B,C, D
. E
3.34 3.35
3.3.6
334 (mg/kg DS)
A B C D
Arsenic (As) 20 20 20 30
Cadmium (Cd) 3 5 20 32
Chrome (Cr) 100 250 500 600
Copper (Cu) 100 375 1500 1500
Lead (Pb) 150 150 300 400
Mercury (Hg) 1 4 15 19
Nickel (Ni) 60 125 270 300
Selenium (Se) 5 8 50 90
Zinc (Zn) 200 700 500 2800
3.35
1)
2)
3 (
A 4)
5
6)
7)
8)
B 2) 8) 1
C 4) 8) 2
D 5) 8) 3
E 7) 8)

M3-13




3.3.6 (mg/kg DS)
Arsenic (As) 20 20
Cadmium (Cd) 1 5
Chrome (Cr) 100 250
Copper (Cu) 100 375
Lead (Pb) 100 150
Mercury (Hg) 1 4
Nickel (Ni) 60 125
Selenium (Se) 5 8
Zinc (Zn) 200 700
3.33
331
BOD
SS 160 mg/l, 200 mg/l
50m?/
JICA
1 2
3
3 FAO
WHO

M3-14




337 3

WHO (
<1000/100ml <)
337 -
2 (WHO, 1989)
Reuse conditions Exposed Intestinal Fecal coliforms | Wastewater treatment
group nematodes’ (Geometric  mean | required
(Number of eggs | per 100ml)°
per liter)*
A. Irrigation of crops Workers, Equal to or lessthan | Equal to or lessthan | A series of stabilization
likely to be eaten CoNsumers, 1 1000° ponds designed to achieve
uncooked, sportsfields, | public the microbiological
public parks quality  indicated or
equivalent treatment
B. Irrigation of cereal Workers Equal to or lessthan | No standards | Retention in stabilization
crops, industrial crops, 1 recommended ponds for 8-10 days or
fodder crops, pasture equivalent helminth fecal
and trees® coliform removal
C.Locdlized irrigation of | None Not applicable Not applicable Pretreatment as required

cropsin category B if
exposure of workers and
the public does not
occur

by the irrigation
technology, but not less
than primary
sedimentation

%n specific cases, local epidemiological, sociocultural, and environmental factors should be taken into account, and
the guidelines modified accordingly.
PAscaris and Trichuris species and hookworms.
°During theirrigation period.
9A more stringent guideline (200 fecal coliform/100ml) is appropriate for public lawns such as hotel lawns with
which the public may come into direct contact.
®In the case of fruit trees, irrigation should cease 2 weeks before fruit is picked, and no fruit should be picked off the
ground. Sprinkler irrigation over the crowns of the trees should not be used when fruit is on the trees.

34

341

341
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34.1

(km?) (mm)

Barada & Awgj 8,630 862 ( )

Orontes 21,634 403

Coastal 5,049 1,294 ( )

Tigres & Khabour 21,129 402

Euphrates & Aleppo 51,238 308

Yarmouk 6,724 287 ( )

Al Badia 70,786 138 ( )
Total 185,180 252

) Ministry of Irrigation 2002
1) Barada& Awg

700m
2) Orontes
80m 900m
Orontes Orontes Qatina
3) Coastal
Al Ghab Al Omq
Orontes Qarasto

800-1000mm

4) Tigres & Khabour
350m
5) Euphrates & Aleppo
Tigres & Khabour Aleppo highlands

6) Yarmouk

200 mm 1000 mm
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7) Al Badia

Barada &
Awaj
Orontes
Coastal
Tegres &
Khabour
Euphrates
& Aleppo

Yar mouk

| 4  AlBadia

daee gl |, gl el

34.2

Euphrates Rive

34.2 34.2
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34.2 2005
(x 1,000m? )

Governorate well Spring River Dam Total
Lattakia 3,925 58,796 - 1,199 63,920
Tartous 22,170 14,800 - - 36,970
Deir-Ez-zor - - 59,000 - 59,000
Hassakeh 27,300 - - 18,150 45,450
Ragga 4,250 - 48,975 - 53,225
Dar'aa 24,800 29,300 - - 54,100
Rural Damascus 133,300 1,700 - - 135,000
Aleppo 25,300 - 250,219 - 275,519
Hama 37,162 9,318 48,950 - 95,430
Homs 34,582 49,269 9,631 - 93,482
Idieb 47,126 5,914 - - 53,040
Sweida 7,672 4,700 - 3,228 15,600
Qunetra 10,875 - - - 10,875
Damascus 33,974 163,161 - - 197,135

Total 412,436 336,958 416,775 22,577 1,188,746
) Ministry of Housing and Construction (2005)

300 Water Source
1 River

250 Spring
BB wal
B pam

200

150

100

Intake water volume (x 10° m°lyear)

50

i L - :1: E
EEEEERREEREEERD
LR 5§ < 5 3 &
T T [a) la}
a T
4
) Ministry of Housing and Construction
34.2 2005
2005 Aleppo 23%
Damascus Rura Damascus 17 11 3
50 3

Aleppo Ragga Deir-Ez-zor 90
Damascus Rural Damascus Tartous Lattakia Idleb Dar'aa Qunetra
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Homs Hama Hassakeh Sweida

Barada/ Awgj River Basin Damascus and Rural Damascus

Orontes (Al Assi) River Basin Homs, Hama and Idieb

Coastal area (Mediterranean Sea Basin) Tartous and Lattakia

Tigris and Khabour River Basin Hassakeh

Euphrates River Basin Aleppo (Qweick River), Ragga and Deir-Ez-zor
Yarmouk River Basin Dar’ aa, Sweida and Qunetra

Al Badia

Euphrates River Basin
Euphrates River Barada/ Awg River Basin

Coastdl area 3/4 1/4 Khabour River Basin
Yarmouk River Basin 34.3

2

Intake water volume (x1¢° m*/year)
-
3

f

Y armouk|

d
E
<
[=%
=]
w

) Ministry of Housing and Construction

343 2005

343
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Barada & Awgji
Damascus Rural Damascus  Barada/ Awg River

¢ Barada/ Awagj River Basin

. 200 mm/year 600 — 800mm/year

o Barada/Awagj

o2

. Elhgjaneh (No. 27Sub-basin)
34.4

Baradal Awaj River

Baradal Awg
River basin

) Water Resources Information Center

344

M3-20



Barada River 345 Damascus
Barada River

(Category-A: BOD 30 mg/l)

Damascus
A B Barada River
A
No.11 BOD
. No.11
. No.11
[ ]

Rural Damascus

Water Quality of Barada River
(BOD, Average)

Point No. | BOD mg/I| No. of data
1 3 n=8
2 9 n=8
3 7 n=7
4 8 n=8
5 6 n=8
6 8 n=8
7 12 n=7
8 13 n=6
9 10 n=5
0 9 n=5
1 3 n=2
2 12 n=3
13 33 n=2
Sampling date is from Jan. 2005 to Oct. 2005

A: Industrial Area (There are Tannery Factories)
B: Industrial Area (There are many type of factories)

) Ministry of Irrigation

3.4.5 (2005)

1991 2004

M3-21
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400
MCM

-400—]

Groundwater storage

-800 —

Note: Groundwater storage Change is calculated
on the basis of actual records observed by
-1200 — |GDBAB with 3 % of storage coefficient.
Calculation is shown in monthly basis with half-
years running average.(Bold line)

2000 ¥
'1600 \\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘
g 2 8 3
8 8 8 8
) Water Resources Information Center (2005)
34.6 1991 2004
Ghouta Adraa
Damascus (DAWSAA) 306
280 50 mg/l as NO; WHO
50 mg/l as
NOs 34.7
250
200
@
g
$ 150
kS
&2 100
£
=
50
S =7
0 o ‘ [=] o o c
o +— -~ - _‘Cﬂ
g B3 8g Bg 38
b S g g S
g © g g F
-
NO; (mg/1)
34.7 asNO;
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2 Orontes
Orontes

3 Coastal
Tartous Lattakia Governorates

— 1,400 mm/year
Tartous

Tartous Lattakia

Qatina

34.8

250
3438

M3-23
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0 6 12 18 24 30 km
[ I T ]

Water Resources Information Center
348 Tartous, Lattakia

Mediterranean Sea
3.4.3 349 2006

Tartous Lattakia
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No. of data

25

20

15

10

Fecal Coliform (n/100ml)

I
[ Total Coliform (n/100ml)

|

less than 10

L L L
from 10 to 10°2  from 10"2 to 10"3 from 10”3 to 10"4  more than 10"4

No. of data

30

25

20

15

10

Fecal Coliform (n/100ml)

Total Coliform (n/100ml)

. =g

I I I I
less than 10 from 10 to 10°2  from 102 to 103 from 103 to 10°4  more than 10"4

Mediterranean Sea Basin Office

3.4.9 Total and Fecal Coliform

3
34.3
unit: n/100ml
Sampling date 12/3/2006 7/8/2006
Point No Fecal Col. | Total Col. | Fecal Col. [ Tota Col.
1 1.0E+01 1.6E+02 1.0E+03| 4.0E+03]
2 6.0E+01] 1.2E+02 7.5E+02] 2.0E+03]
3 1.0E+03 4.0E+03] 8.0E+02 2.2E+03]
4 1.5E+03 2.4E+03] 5.0E+02] 2.0E+03]
5 5.0E+01] 6.0E+01] 2.5E+03| 1.9E+03]
SRCB [ 6 3.0E+01] 2.4E+02] 4.5E+02 6.0E+03]
7 1.0E+01 8.0E+02] 7.0E+02] 8.0E+02)]
8 0.0E+00| 8.4E+02] 6.0E+02] 6.0E+02]
9 5.5E+01] 1.6E+03 2.2E+02] 5.0E+02]
10 4.0E+01 2.3E+03] 3.5E+02 3.0E+02]
11 5.0E+01] 1.8E+03 1.5E+02] 4.0E+02)]
1 2.4E+02] 5.4E+02] 8.0E+01 2.0E+03]
2 0.0E+00 2.0E+01] 2.8E+02] 5.0E+02]
3 2.0E+03| 1.8E+04 6.0E+01] 9.0E+02]
4 6.0E+01] 7.2E+01] 1.2E+02] 6.5E+02]
5 7.2E+01] 6.0E+02] 3.6E+02 1.5E+03]
6 3.6E+02] 6.6E+02] 1.6E+02] 1.3E+03]
7 4.0E+01 5.0E+01] 1.7E+02] 1.2E+03]
SLCB 8 3.0E+01] 5.0E+01] 1.4E+02] 1.1E+03]
9 7.0E+01] 1.6E+02 1.0E+02] 9.0E+02]
10 2.5E+04] 3.0E+04] 5.0E+03| 4.2E+03]
11 1.3E+04] 1.5E+04 7.0E+03| 6.8E+03]
12 1.5E+04 2.5E+04] 2.5E+03] 2.8E+03]
13 9.5E+03| 1.7E+04 1.8E+03| 3.2E+03]
14 7.5E+03| 1.0E+03 3.0E+02] 8.0E+02)]
15 9.5E+03| 2.2E+04] 7.6E+02] 5.0E+02]
1 1.6E+03 2.4E+03] 1.0E+01] 6.0E+01]
2 1.5E+03 3.2E+03| 2.0E+01] 0.0E+00)|
sJcB 3 1.8E+03 5.0E+03| 8.0E+03 1.9E+03]
4 1.4E+03 4.8E+03] 0.0E+00, 0.0E+00)
5 1.0E+02 2.0E+02] 4.8E+02 1.2E+02]
6 2.2E+03| 1.8E+04 1.2E+03| 2.0E+03]
1 4.5E+02 1.1E+03 - -
2 3.0E+02] 7.0E+02] - -
SBCB 3 2.0E+01] 6.0E+01] - -
4 1.0E+01 1.2E+02 - -
5 9.0E+00 2.0E+01 - -
6 1.1E+01 4.0E+01] - -
1 3.0E+00| 2.2E+01] 8.0E+02 6.0E+01]
2 1.0E+02 2.5E+02] 2.0E+01] 8.0E+01]
3 3.0E+00| 2.5E+01] 3.0E+01] 1.6E+03]
4 2.0E+01] 2.3E+02] 6.0E+01] 2.0E+03]
5 2.0E+01] 2.0E+02] 4.0E+01 1.6E+03]
STCB 6 2.0E+02] 1.6E+03 6.0E+01] 1.8E+03]
8 1.8E+02 1.6E+03] 9.5E+02] 2.0E+03]
9 3.0E+02] 1.1E+03] 4.5E+02 1.5E+03]
10 3.0E+00| 3.0E+02] 3.0E+02] 1.0E+03]
11 2.0E+01] 1.6E+02 3.0E+02 1.1E+03]
12 4.0E+01 4.0E+02] 1.0E+02] 1.4E+03]

Mediterranean Sea Basin Office
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4 Tigris & Khabour

Khabur River Al Basdl lake 344
Al Basel lake TDS
Hassakeh
344 Al Basel Lake
unit: mg/l
EC
Items/ Date TDS (o) coD NH, NO,

Water Quality | c-1" 1,500 - 75 3.87" 88.60"

Standards | c-2 1,500 - 200 6.45" 11075

for Irrigation* | .3™ - - 300 - 11075
6 Jan. 2001 1,055 2,110 6.0 0.51 13.30
7 Mar. 2001 875 1,750 6.5 0.51 17.16
5 Apr. 2001 888 1,777 55 0.53 16.28
19 May. 2001 1,040 2,080 74 0.70 13.63
30 Jun. 2001 1,200 2,400 8.2 0.71 1252
31 Jul. 2001 1,400 2,800 8.0 0.78 13.41
7 Aug. 2001 1,500 3,000 7.6 0.90 16.48
3 Aug. 2001 1,620 3,240 6.6 0.98 10.23
10 Sep. 2001 1,640 3,280 71 1.10 10.23
8 Oct. 2001 1,600 3,200 0.8 1.21 29.04
3 Nov. 2001 1,500 3,000 7.7 1.32 2215
19 Dec. 2001 1,700 3,400 7.9 1.21 21.45
16 Feb. 2002 1,500 3,000 8.2 0.46 24.50
10 Mar. 2002 1,600 3,200 8.4 0.68 26.84
6 Apr. 2002 1,550 3,050 8.7 0.70 24.62
6 May. 2002 1,525 3,050 9.0 0.71 13.60
29 Jun. 2002 1,895 3,790 9.0 112 12.70
29 Jun. 2002 1,895 3,790 9.2 141 12.70
14 Jul. 2002 2,000 4,000 9.4 1.33 21.73
1 Sep. 2002 2,150 4,300 10.0 1.40 14.52
2 Nov. 2002 1,960 3,920 10.4 1.30 5.20
21 Jan. 2003 1,075 2,150 10.0 0.96 17.61
12 Mar. 2003 1,435 2,870 10.6 0.90 528
11 May. 2003 1,375 2,750 11.0 0.89 6.60
9.Jul. 2003 1,575 3,150 11.3 0.97 354
16 Oct. 2003 1,525 3,050 12.0 1.00 4.40
28 Dec. 2003 995 1,990 115 0.65 352
26 Feb. 2004 1,355 2,720 14.0 0.38 4.40
9 Apr. 2004 1,150 2,300 16.0 0.23 2.64
7 Jun. 2004 1,325 2,650 17.0 0.50 26.40
23 Aug. 2004 1,600 3,200 175 0.62 441
18 Oct. 2004 1,750 3,500 18.0 1.15 12.76
2 Dec. 2004 1,650 3,300 16.5 0.88 2.88
8 Jan. 2005 1,600 3,200 17.0 1.23 18.48
17 Feb. 2005 1,440 2,890 18.0 112 3.96
24 Mar. 2005 1,400 2,800 20.0 1.45 17.60
19 Apr. 2005 1,475 2,950 21.0 0.88 4.00
Average 1,482 2,962 10.9 0.90 13.26
Minimum 875 1,750 0.8 0.23 2.64
Maximum 2,150 4,300 21.0 1.45 29.04

Hassakeh

*: The maximum allowed limits of the measurement criteria related to the treated water for irrigation purposes
**. C-1 (Category-1) Cooked vegetable, parks, playgrounds, and roads within cities and sporting playgrounds
C-2 (Category-2) Fruit trees, highway sides, green spaces and grain and fodder crops

C-3 (Category-3) Industria crops and forest trees

***: Conversion factor: NH;=NH4-N x 1.29, NO;=NO3-N x 4.43
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5 Euphrates & Aleppo
Euphrates River
2,800km 680km 79m°/sec
995 m?/sec. (  :Satistical Abstract 1995)
Euphrates River Al Asad Dam
Deir-Ez-zor
( 345 3.4.10 )
345 The Euphrates River
mg/l)
TDS COD BOD NH,-N NOs-N

Al Asad Dam 202 <4 <1 <0.08 <0.8 3-Jun-06

194 <4 <1 <0.08 <0.2 26-Jun-06
284 <30 8 7.00 0.50 4-Aug-06
< 284 <30 <1 6. 70 <0.8 13-May-06
§ Maadar area 291 <30 <1 <1 <0.8 14-May-06
Hallab area 312 <30 4 <1 <0.8 6-May-06
258 <10 3 <1 <0.8 7-May-06

343 7.1 20 0.04 0.73 17-Jul-06
S 281 5.0 4 0.09 <0.2 13-Nov-06

u'ij 343 12 19 0.02 0.80 17-Jul-06
.% 280 <4 4 0.10 <0.2 13-Nov-06

al 454 9.0 23 0.44 1.10 17-Jul-06
306 5.0 5 0.18 <0.2 13-Nov-06

) The Capacity Development of Environmental Monitoring at Directorates for Environmental Affairesin
Governorates in the Syrian Arab Republic, Progress Report (4), February 2007, JICA, Ministry of Local

Administration and Environment the Syrian Arab Republic

M3-27




Yarmouk
Yarmouk River

3.4.10 EuphratesRiver

Wahda dam Yarmouk River 3.4.6
3.4.6
Location Date BOD (mg/l) NH4(mg/l) NO; (mg/l)
Addwan Dam 1 Feb 2007 30 0.27 24.20
Tafas Dam 1 Feb 2007 20 0.59 53.68
DaraDam 7 Feb 2007 20 0.28 19.80
Wahda Dam 1 Feb 2007 - 0.52 11.88
Jellin Valley 20 0.55 17.60
Heet valley 20 0.39 19.80

) Dar’aaGovernorate

Yarmouk River

Addwan dam

Heet Valley

Wahda dam

Dar'aa

M3-28

Jellin Valley

Ibte dam

Tafas dam

Uthuman dam

Dar'aa

Alshekh miskin dam




Wahda dam

Wahda dam
Dar’aa WHO
Rural Damascus
2004 10 2006 6 34 3
asNOz; 40 mgl/l 3411
20
15
8
o
z% 10
ke
S
5]
0 ) =
EP 2P 8P 82 SP I3
o 52 6§88 59 53 2o
= e ¥g ¥eg s g”
NO; (mg/l)
) Dar’aaGovernorate
3411 Dar’aa
7 Al Badia
Al Badia
344
2
2006 18.7 Aleppo 4.2 million
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(23%) Rural Damascus 2.4 million (13%), Damascus 1.6million (9%)

Damascus Rural Damascus

34.12

Barada/ Awgj River Basin:

Orontes (Al Assi) River Basin
Coastal area (Mediterranean Sea Basin)
Tigris and Khabour River Basin

Euphrates River Basin
Yarmouk River Basin

Al Badia

Aleppo

Damascus and Rural Damascus

Homs, Hama and Idieb

Tartous and Lattakia

Hassakeh

34.7

Aleppo (Qweick River), Ragga and Deir-Ez-zor
Dar’aa, Sweida and Qunetra

Euphrates River Basin 33
River Basin  23% Barada/Awagj River Basin 21 Coastal area

Aleppo

23

Orontes

9 Tigris Khabour

River Basin Yarmouk River Basin 7 34.7 34.13
3.4.7 2006
(x 1,000)
. Damascus 1,628 8.7 % - 1,628
Baradajbg."r?’ River Damascus Rurdl 2377 | 127% 848 1,529
Sub-total 4005 | 21.4% 848 3,157
Homs 1,591 85% 740 851
. . Hama 1,441 7.7 % 901 540
Orontes River basin
Idleb 1,310 7.0 % 940 370
Sub-total 4342 | 232 % 2,581 1,761
Tartous 730 39 % 522 208
Coastal area Lattakia 917 49 % 447 470
Sub-total 1,647 8.8 % 969 678
Tigris/ Khabour Hassakeh 1,329 71 % 858 471
River basin Sub-total 1,329 71 % 858 471
Aleppo 4230 | 226 % 1,561 2,669
Euphrates River Ragga 824 44 % 513 311
basin Deir-Ez-zor 1,048 56 % 593 455
Sub-total 6,102 | 326 % 2,667 3,435
Sweida 337 1.8 % 232 105
Yarmouk River basin Dar'f';\a 880 4.7 % ard 406
Quneitra 75 04 % 75 -
Sub-total 1,292 6.9 % 781 511
Total 18,717 - 8,704 10,013

)  Ministry of Statistic
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34.13
>
2004 460 billion SP Rural Damascus
147 billion SP (32%) Aleppo 122 hillion SP(27%) Homs 44 billion SP
(10%) 348 3.14
Barada/Awgj 41 Euphrates
31 72 ( 315 )
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3.4.8 2004
(million SP/year)
- Damascus 25,364 16,800 42,164 9.2 %
Barada/bz."r?’ RV Damascus Rura 70,435 76,431 146,866 | 319 %
Sub-total 95,799 93,231 189,030 41.1 %
Homs 17,515 26,464 43,979 9.6 %
. . Hama 12,154 16,427 28,581 6.2 %
Orontes River basin

Idleb 5,648 5,142 10,790 23 %
Sub-total 35,317 48,033 83,350 211 %
Tartous 6,799 2,257 9,056 20 %
Coastal area Lattakia 11,809 7,147 18,956 4.1 %
Sub-total 18,608 9,404 28,012 6.1 %
Tigris/ Khabour Hassakeh 5,201 2,571 7,772 1.7 %
River basin Sub-total 5,201 2,571 7,772 17 %
Aleppo 80,255 42,099 122,354 26.6 %
Euphrates River Ragga 3,024 1,589 4,613 1.0 %
basin Deir-Ez-zor 3,987 12,774 16,761 3.6 %
Sub-total 87,266 56,462 143,728 312 %
Sweida 1,551 1,589 3,140 0.7 %
. . Dar'aa 4,885 0 4,885 11 %

Yarmouk River basin -
Quneitra 158 0 158 0.0 %
Sub-total 6,594 1,589 8,183 18 %
- Total 248,785 211,290 460,075 100.0 %

) Private factory =~ Ministry of statistic

Total Production (billion Sp./year)

Public factory

The Study Team estimated output values by Governorate.

200,

150

100

50

Public factory

Private factory
—

Rural Damascu

3.14

Tartous
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Aleppo

Deir-Ez-zor[[ )

2004

Total amount of product is quoted from Statistical Abstract 2006.
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Coastal

Tigris & Khabour
Hassakeh Qameshili

Euphrates & Aleppo

Euphrates River

o Ragqa, Deir-Er-zor, Hassakeh

Yarmouk

Yarmouk River Basin

Yarmouk River Dar'aa
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349

34.9

Barada & Awgj
(Damascus  Riral
Damascus)

Orontes
(Homs Hama Idieb)

Coastal
Tartous Lattakia

Tigris & Khabour

(Hassakeh)

Euphrates & Aleppo

(Aleppo  Ragga
Deir-Ez-zor)

Yarmouk
Dar'aa Sweida
Qunetra
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4.1
2 Ministry of Housing and
Construction MHC Ministry of Local Administration and Environment
MLAE
MHC

Directorate of Sewerage

MLAE

14 Governorates MLEA

(Mohafez)

General
Establishment of Potable Water and Sewerage Establishment
1984 MHC No. 14
MHC
Sewerage Companies Companies
2006 5 Damascus
Aleppo Homs Hama Lattakia Lattakia
Damascus
MHC
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41.1

MHC MHC MHC Municipalitie | Municipalitie | Sewerage
s+ MLAE* st Companies
Municipalitie | Municipalitie | MHC Municipalitie | Municipalitie | Sewerage
s+ MLAE* s+ MLAE* s+ MLAE* s* Companies
(* )MLAE municipalities MHC  Establishments
5
MHC
State Planning Commission
SPC Ministry of Finance MOF
2008 MOF

Sate Planning Commission (SPC)
Approve investment budgets by2007

Ministry of Finance (M OF)
Approve recurrent budgets

S o C
Submit  investm Submit  recurrent Submjt investment budget
Submit recurrent budet.plan budget plan bu plan
Ministry of Local Administration Ministry of Housing and

Construction (MHC)

Prepare budgets for sewerage
facilities, Implementer of sewerage
construction

and Environment (MLAE)
Prepare budges for local infrastructure
includina sewers

A

Request for
Request for infrastructure Budgeting t}ydgeti ng of
: sewerage Reniest for gtudv on STP
Governorate . .
Supervise and support the municipalities eqlust ‘or .
Sy O General Establishment,
A sewerage
i construction
Request for construction of s;evverage system Sewer age Company
:===============.=.=-==-=============;I:
n Municipality u
" Provide O&M services Requests| claims

n . R
n Prepare plan, construction, maintenance of sewers
n

Bill the charg Pay the|charge

Providé O&M for networ;ks Requests,

Note: Institutions
function indicated by

Customersin cities, towns, villages

will be phasing out in
the future.

41.1
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4.2

421

MHC

MHC

MHC
MHC

50

MHC

1,300

(MHC)

421

MHC
MLAE
14
2006 2
2
5 1
MHC
MHC
GCEC

M4-3
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GCEC

4.2.2
: Minister of Housing and : -
Advisors and Experts Construction Advisory Council
I [ [ |
Public Relation Performance Internal  Audit Minister Office
Directorate Evaluation Office Directorate Directorate
Vice Minister for Vice Minister for Water Vice Minister for
Administrative, Financia Supply and Sewerage Housing, Construction &
and Leaal Affairs Construction Companies
— Administrative Technical Education
Affairs Drt. Sewerage Drt. Drinking Water Drt. and Training Drt
| Legal AffairsDrt. Information and —

Technical
Equipment Drt.

— Financia Affairs

Water Safety and
Environment Drt.

Technology Drt.

Establishments
Affairs Drt.

Research and [—
Development Drt.

Drt. I nternational
Cooperation Drt.

— Cooperative

Housing Drt. Contracts Drt.

Classification Affairs Drt.
L for Contract, Engineering

Syndicates

421

M4-4

Statistics and
Planning Drt.

Construction and —
Companies Drt

Training and [—
Qualification Drt.

Regional Planning —
Drt.




General Manager (1)

Deputy Genera
Manager (1)
I I I I
Administratio Execution Inspection &
n Dpt. Survey Dpt. STPDpt. Dpt. Studies Dpt.
©) (4) (14) (12) (8)
Servants (3) Follow-up Unit (1)
422
422 (Establishment)
14/1984
9
14
Oo&M
Rural Damascus;
12
2070

1

2.

3.

4,

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
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EIB

4.2.1
421
No.
1 Lattakia
2 Tartous Ditto
3 Deir-Ez-zor 1,400
4 Hassakeh 1,400
5 Ragga 850
6 Dar’aa 1,535 (250)
7 Rural Damascus 850 (54)
) (250)
4.2.3 (Company)
5 Damascus Aleppo Homs Hama Damascus
Damascus (DSDC) 1995 Adraa
Damascus
2006 814
422
422 DSDC
University 68 Science, Civil, Architecture, Electric, Mechanical,
Agriculture, Basic science, Nature science, Human
science, Economics, Law
Intermediate I nstitute 77 Sanitary, Chemical, Industrial, Banking,
Agriculture, Commercial, Technical control,
Application industry
General High School 37 Bookkeeping
Technical High School 30 Industrial, Commercial
Training School 2 -
Preparatory School and less 600 -
Total 814
DSDC Damascus (DAWSSA)
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DAWSSA

40%

2580/2002  3.3.2

DSDC 423

15-20%
60%

SASMO
DSDC

|| General Manager |||

Directorate of Financia and Management

Directorate of Technical Affairs

Al-Yarmork Treatment plant Department of Department of Departm%nt, of
gL;In;(p))rl]ng inAdraa Machinery Emergency :i?\l,\t,grr)ll(s ranage
423 DSDC
4.2.4
D GCEC
GCEC 1980 100% MHC
MHC GCEC GCEC
2007 6 2,418
840 934
Homs Aleppo Lattakia Dar"aa Sweida
Hama Tartous Idleb Hassakeh Qunetra
2006 951 SP
20 GCEC
1998 GCEC Da"aa Homs
Hama Aleppo Tartous Qunetra GCEC
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Homs Hama Dar"aa Ragga Deir-Ez-zor

Hassakeh
1990
GCEC
(2) Damascus
MHC Damascus
15 MHC  GCEC
MHC 30
70 GCEC

43
10 10" FYp

D
[ ]
[ ]
[ ]
[ ]
. F/S
[ ]
[ ]
[ ]
[ ]
e 2000

)
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EIA

20
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( GTz Rural Damascus Aleppo )

. bylaws

10 Volume lll, Supporting Report, Part |
Master Plan, Appendix for Chapter 4

44
2006 GTZ MHC
Institutional Support to the Water Sector 2008
1 2) 3)
4) 5)

1) (M&E)

. M&E (PN

[ ]

[ ]

e GTZ Pl

. GTZ
SPC  MHC Rural Damascus Aleppo

2)

. MHC

[ ]

[ ]

[ ]

GTZ
(
)
MHC

3)
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e MHC

. MHC

: MHC

GTZ MHC

4)

EIA
MHC

EIA EIA

1 MLAE Rura Damascus

5)

: Damascus
Rural Damascus Aleppo GIS

6)
GTZ
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10-20m°®

4. (2010 O&M
100% 50%)

8. 2005

10.

7) MHC
2005 113 ” 1

4.2 MHC

5 (MHC MLAE MO

MHC
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MHC

441
Market Inputs Industry Economic
Policy
MHC
Other Players
The Regulator
Stakeholders @
Rules/Policies — Industry Standards —
Uniform Systems - Tariffs
I I I |
Establish Establish Establish Establish Establish
ment ment ment ment ment
1 2 3 14
Executing Utilities/Provider s of Services
Customers
44.1 JCA Study Team
GTZ MHC
MHC
[ ]
[ ]
[ ]
[ )
[ ]
[ ]
45 JICA
JCA
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MHC

10 MHC MHC

GTZ
MHC

10 105 106

451 2007 3
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451 12

EIA Decree 2007
1982-83

Decree

endorse

Regional Plan 14 9

10

Performance Indicator (PI)
Standard Operating Procedure P

Profit-loss Statement

2007 3
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451

2/2

cross subsidy

2000

5-40%

90

job description

Decree

Adraa STP

2007

3
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51
511
511
511
[ ]
[ ]
[ ]
[ ]
. ( )
. EIA
[ ]
[ ]
[ )
51.2
51.2
5.12 (1/3)
2004
Lattakia 879,551 GCEC EU for Lattakia
54 Regional plan 5-4 City STP
55 5-5
Tartous 701,395 GCEC EU for Tartous and
57 Regional plan Banias STR,
Rehabilitation of
5-8 5-7 Wastewater Treatment
Plant of Oil Refining
Facility in Banias
5-8
Deir-Ez-zor | Euphrates 1,004,747
5-10 51 5-10 511
Hassakeh Khabour 1,275,118
5-12 5-13 5-13
1
5-12
Ragga Euphrates 793,514 Spanish Government
5-14 5-15 for Raqga STP
5 5-15
5-14
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512 (2/3)
2004
Dar’aa Yarmouk 843,478 GCEC GCEC:
5-16 Regional plan | 5-16 F/S for Muzerib
5-17
5-17
Rural Barada/Awaj 2,273,074 The World Bank:
Damascus 5-20 F/Sfor
5-18 2 Sewerage System of
518 Barada & Ghouta
Ghabitah Area
5-20
KfW:
F/Sfor
Sewerage System of
five Communities:
Yalda, Babyla,
Bait Sahem, Agraba
and Saieda Zeinab
5-21
UNRWA:
F/Sfor
Water Supply and
Sanitation System of
two Palestine Refugee
Camps of
Khan Dannoun and
Khan Ehieh
5-22
EIB:
Pre-F/S Study for
Sewerage System of
Zabadani Area
5-22
Malaysian
Government:
Technical and
Financial Assistance
5-23
Aleppo Euphrates 4,045,166 GCEC
5-24 Regional plan 5-26
1
5-25 5-24
Hama Orontes 1,384,953 GCEC
5-27 Regional plan 5-28
1
5-28 5-27
Homs Orontes 1,529,402 GCEC
5-29 Regional plan 5-31
1
5-30 5-29
Idleb Orontes 1,258,427 GCEC
5-32 Regional plan 5-33
1
5-33 5-32
Sweida Yarmouk 313,231 GCEC
5-34 Regional plan 5-34 5-35
5-34
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512 (3/3)
2004
Qunetra Yarmouk 66,627 GCEC
5-36 Regional plan 5-36 5-37
5-36
Damascus Barada/Awagj 1,552,161
5-38 541 541
1
1
5-38
) 1 5-4)
5.2.33 5-42
5.2.34 5-42
5.2.35 5-43
5.2.36 5-44 46
5.2.37 5-47
5.2.38 5-47
5.2.39 5-48
5.2.40 5-48
5.241 5-48
5.2.42 5-49
5.2.44 5-49
5.1.3 Regional Plan
Regional Plan GCEC 9
Regional Plan
Lattakia Tartous Dar’aa Aleppo Hama Homs Idleb Sweida
Qunetra
GCEC
Regiona Plan
Regional Plan 52
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52

521 Lattakia
S
(1) ] l.ulekiall iovemonte
Lattakia e Dasiriel whene? i 1% i beschexd
521 1
2004 Lattakia
4
Lattakia Jable Al Hafeh Al Qerdaha
521
L'
4
Al edsha |"
Ly j'
I'ﬁ"'-».l .-J___I
ORI
521 Lattakia
5.21 Lattakia
1. Lattakia 1 Lattakia Center o
and Surrounding Communities 27 0%
2 Al Bahlawia 21 90%
3 Rabie'a 24 60%
4 Ain Al Baida 22 95%
5 Kast al Maaf 19 50%
6 Kasab 5 90%
7 Hanadi 13 85%
2. Jableh 1 Jableh Center 0
and Surrounding Communities 24 85%
2 Ain Al Shargiya 31 90%
3 Ktail biya 38 90%
4 Ain Sh Kak 16 70%
5 Dalia 15 80%
3. Al Hafeh 1 Villages within Al Hafeh 2 80%
Center
2 Slunfeh 28 90%
3 Kansaba 36 60%
4 Mzeraa 30 90%
5 Ayen Teneh 13 90%
4. Al Qerdaha | 1 Al Qerdaha C_enter N 51 80%
and Surrounding Communities
2 Harf Al Msaitra 9 75%
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5.2.1 Lattakia

3 Fakhora 24 85%
4 Jawbet Boghal 11 60%
13 3
4mx3m
Lattakia
Lattakia o1V
EU
Lattakia Jableh
Lattakia GCEC
(2
Regiona Plan GCEC 1985
522 523
5.2.2 Regional Plan
Lattakia 1 1
Lattakia
5.2.3 Lattakia
2030
(mm) (mm) ()

L attakia main treatment plant Unknown Unknown - 742,000
Al- Kurdaha Unknown Unknown 16,000 25,000
Jableh Unknown Unknown - 107,000
Al- Ghanimeh, Khan Al- Jouz Unknown Unknown 5,700 1,000
Kersana, Al- Shamieh Unknown Unknown 4,700 20,000
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5.2.3 Lattakia

3)

2030
(mm) (mm) (m

Bsendyaneh Unknown Unknown 10,000 13,000
Al- Shabatlieh Unknown Unknown 4,500 20,000
Ein Al- Hour, Marj Unknown Unknown 5,500 10,000
Al- Zawie
Al- Burjan Unknown Unknown 20,200 67,000
Hammam Al- Karahleh Unknown Unknown 4,000 12,000
Al- Hwez Unknown Unknown 20,100 57,000
Zama Unknown Unknown 10,300 42,000
Al- Rwemieh Unknown Unknown 7,500 24,000
Al- Safrakieh Unknown Unknown 1,800 4,000
Al- Baseet Unknown Unknown 10,000 32,000
Kasab Unknown Unknown 2,000 10,000
Terjanou Unknown Unknown 6,000 8,000
Al- Boody Unknown Unknown 5,500 25,000
Al- Dammat Unknown Unknown 8,000 11,000
Slunfeh Unknown Unknown 5,000 8,500
Bustan Unknown Unknown 4,000 8,000
Al- Basha
Al- heffe Unknown Unknown 1,000 25,000
Ein Al- Laban Al- Jnedrieh Unknown Unknown 7,000 10,000
Al- Mzeraa Unknown Unknown 500 5,000
Al- Fakhoura Unknown Unknown 9,000 15,000
Fedyo Unknown Unknown 6,000 24,000
Al- Awwamieh Unknown Unknown 8,000 20,000
Tlaro Unknown Unknown 1,800 10,000
Sama Unknown Unknown 500 15,000
Baabda Unknown Unknown 4,000 12,000
Bait Ana Unknown Unknown 2,500 3,000
Al- Sergj Unknown Unknown 5,500 2,400
Al- Ghamam Unknown Unknown 2,800 2,300
Bhamra Unknown Unknown 1,100 4000
Al- Jawzieh Unknown Unknown 6,700 20,000

Total including Lattakia and Jableh Cities 208,900 1,423,200

1) 2)

1985
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5.2.2 Tartous

(1)
Tartous Lattakia
522
Tartous dv " ¥
l_:l-!'ih nu:;_:__#—
_ | b
Lattakia Tartous 4 3\_]‘ K\I
\AJ ek ks
524 i Taftisrs .-"-':l
. . I
LY o NP
\
N, A e S
\ -
| 7
\ :
I". Tarious G ie
Dhatpie wheeg MUP area i3 Inelided
-
LB S
5.2.2 Tartous
524 Tartous
1. Tartous 1 Tartous C_gnter and Surrounding 50 85%
Communities
2 Arwad 1 95%
3 Hamidiya 11 2%
4 Khrbet Ghazai 13 45%
5 Swd Akhwabe 29 98%
6 Safsafeh 18 66%
7 Al Karimeh 12 91%
2. Banyas 1 Banyas C_e_nter and Surrounding 2 99%
Communities
2 Rawda 12 95%
3 Anazeh 18 90%
4 Kadmous 23 90%
5 Tain 8 60%
6 Al Tawahin 11 70%
7 Hamam Wasil 12 90%
3. Sdfita 1 Sefita Cep';er and Surrounding 0 86%
Communities
2 Mashta Al Helo-Hazour 27 95%
3 Ras Al Khashofeh 20 95%
4 Al Sesneih 21 95%
5 | Al Bargieh 10 95%
6 Sabbeh 10 95%
4. Drekeish 1 Drekesh_(;enter and Surrounding on 80%
Communities
2 Jnenet Rislan 16 67%
3 Hameen 9 95%
4 Dwer Rislan 19 85%

M5-7




5.24 Tartous

5. Al Sheikh 1 Sheikh Bader Center and
. " 26 65%
Bader Surrounding Communities
2 Brmanet Al Mashaikh 17 95%
3 Kamsia 18 90%
Al Rima Al Dahabiya 1,400 m¥/ Al Shera a 70 m¥/
2 Tartous
60
Kharbet Almaza  Ta nita
1,000 m?/ Sofita Baamra Sesnieh 3
Banias Tartous Tartous
Tartous oTv
Lattakia EU
Tartous Banias Banias
Tartous
GCEC
)
Regiona Plan  GCEC 1998 Lattakia
12
38
525
525 Tartous
2030
(mm) (mm) (m) (L/sec)
Al-sesneia 300 500 6,000 15,000 120 Extended Aeration
Baamra 300 400 2,800 5,500 50 Extended Aeration
Jobar 400 600 23,000 53,000 350 Extended Aeration
Dalia-Hresouh 400 800 25,000 110,000 680 Extended Aeration
I?::“S;Ba”'as 300 1,200 14,500 140,000 840 Extended Aeration
400 800 9,000 41,000 280 Extended Aeration
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525 Tartous
2030
(mm) (mm) (m) (L/sec)
Line B
Naher-Banias 400 500 11,000 43,000 295 Extended Aeration
Naher Al Jaam 300 300 9,000 19,000 145 Extended Aeration
Al-khansad 300 600 18,000 64,000 420 Extended Aeration
Al-mosherfa
Rawedl-Al 400 800 20,000 90,000 560 Extended Aeration
hwash
fill;gab:\’ouse'a 300 600 12,000 21,000 160 Extended Aeration
Line B 300 600 18,000 86,000 540 Extended Aeration
. 300 600 9,500 87,000 550 Extended Aeration
Line C
. 300 600 7,500 9,000 75 Extended Aeration
Line D
Tartous-Al 300 1,200 20,000 227,000 1,350 Extended Aeration
hamedia
Safsafa 400 600 8,000 21,000 160 Activated Sludge
Bwedat-Al 300 700 11,000 65,000 640 Activated Sludge
swekat
Wadi-Aloyon 400 700 22,000 60,000 400 Extended Aeration
Wadi-Aloyon 300 300 5,400 11,000 ) Extended Aeration
Sendyana
Wadi-Aloyon 300 300 1,200 2,000 21 Extended Aeration
Amreia
Wedi-Aloyon 300 300 500 5,200 48 Extended Aeration
Rakma
fi'r']g“”;s 300 700 10,075 60,000 400 Extended Aeration
. 300 400 5,500 3,500 34 Extended Aeration
Line A
Line A 300 300 5,000 3,500 34 Extended Aeration
. 600 600 4,050 24,000 170 Extended Aeration
Line B
Line G 300 400 7,650 21,000 160 Extended Aeration
Al-Ghamka 400 1,100 23,000 162,000 720 Extended Aeration
Al-Sawmaau 400 500 17,000 25,000 120 Extended Aeration
Jndenit-Raslan 400 600 9,200 38,000 270 Extended Aeration
Al-Kolieaa 300 700 12,000 76,500 680 Extended Aeration
Al-Dolbe
Jeb-Al-Amias 400 500 6,000 18,000 100 Extended Aeration
Beshraghee 300 400 9,000 25,000 280 Extended Aeration
g‘gskhat'A"kafr 300 300 2,000 4,000 38 Extended Aeration
Mashta-K afroon 400 500 6,000 19,000 140 Extended Aeration
Mashta 300 400 6,000 2,000 147 |  Extended Aeration
Al-aodaida
Al-kadmous 400 900 17,000 57,000 375 Extended Aeration
(Sourani)
ditto . 300 400 9,800 14,000 116 Extended Aeration
(Hammam-Wasil)
ditto 300 800 12,000 115,000 790 Extended Aeration
(Taaneeta)
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5.2.3 Deir-Ez-zor

r'-.l:lt'irh!i.r-.-:-:r'iiu'l-'crnlwll:

e
- ﬂlb{l'l[l whene MT pees i ischaded
. \

1) 7
Euphrates Deir-Ez-zor £ B
Deir-Ez-zor Al Mayadeen Abukamal 3 | .“M\_
Deir-Ezzor ~ Abukamal e
120 km K habour Al —
Mayadeen Euphrates 4 Dedr-Ez-zor |
523 ;. '

Euphrates

526

523 Deir-E'E-zor

5.2.6 Deir-Ez-zor

1. Deir-Ez-zor 1 Communltles Surrounding 14 85%
Deir-Ez-zor Center
2 Communities within
Deir-Ez-zor Center 14 0%
3 Bsaira 15 25%
4 Tebne 11 2%
5 Sour 16 20%
6 Kasra 15 %
7 Mo Hasan 8 60%
8 Khsham 8 1%
2. AbuKamal 1 Abu Kamal Center anq . 10 80%
Surrounding Communities
2 Hajeen 6 25%
3 Swseh 5 15%
3. Mayadin 1 Mayadin _Center and N 8 85%
Surrounding Communities
2 Zobian 10 30%
3 Asharah 8 16%
Deir-Ez-zor GCEC
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Euphrates

2,000x2,000 mm
Euphrates
5 km

GCEC 67,800 m*/

50

@)
Regional Plan GCEC
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Haszakeh Gosernorate

5.24 Hassakeh
Drearrier whesre BAUP aeen e inchualzd
e —— i * ) |
1 et : J
( ) e l Al daimesali m
Khabour Hassakeh g e
0 i'l:'..'ul-.".:.i!p' L =
I 5
524 - _'I Hassakich
Ras
Alayen 2,130 m*/ ™,
Hassakeh
GCEC 524 Hassakeh
1
800 mm
800800 mm Khabour
527
5.2.7 Hassakeh
1. Hassakeh 1 Hmkeh_ Center and N 263 12%
Surrounding Communities
2 Tal Tamer 136 49%
3 Shadadeh 10 41%
4 Markada 13 27%
5 Al Areisheh 25 23%
6 Be'er Al Helo Al Wardeih 108 39%
2. Qameshli 1 Al Qame_shll Center and 127 37%
Surrounding Communities
2 Tal Hamees 172 33%
3 A'amodah 157 33%
4 Kahtaniya 115 2%
3. Malkyiah 1 Malkylah_ Center and N 125 19%
Surrounding Communities
2 Jawadiyah 57 46%
3 Yarobiyah 95 33%
4. RasAl Ayn 1 RasAl A)_/n Center and_ _ 73 55%
Surrounding Communities
2 Drbasiya 161 24%
Hassakeh
Center 42%
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Hassakeh 1
BOD COD SS

)8
525 Hassakeh
Qamishly  Malikieh Khabour
Jag Jag Khabour Hassakeh
@)
Regional Plan
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Rmjqa Liovgrmeariie

5.25 Raqqga
a9 - Dstrict where MYT aren is mchaded
)
Ragga Euphrates
Euphrates
5.2.6
60% 40%
5.2.8
5.2.6 Ragga
528 Ragga
1. Ragga 1 Ragga Center and
Surrounding Communities & 60%
2 Sabkha 26 80%
3 Karameh 23 95%
2. Al Thawra 1 Thawla 4 75%
2 Mandorah 24 90%
3 Jarneah 38 5%
3. Ta Abyad 1 Tal Abyax_:l Center and N 26 0%
Surrounding Communities
2 Salouk 57 70%
3 AinEisa 33 55%
5
529
Table5.29 Raqgga
(m%_)
Debse Afnan 1,000
Al Mansourah 1,000
Sabkha 1,000
Ma dan 1,000
Al Karameh 1,000
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Al Karameh

Grit Chamber Return Sludge Mixing Tank Aeration Tank Sedimentation Tank
Chlorination Channel

)

@)
Regional Plan

Ragga
FIS
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526 Dar’'aa

(1) s S .lh-k“x_h_.
Dar’'aa Damascus o
5.2.7 I:I|' Al-Samampen
W
Y Yt o
i
o
6 380 S !
40
52.10 [Ciar'na Crovemaorie
527 Dar’'aa
5210 Dar’'aa
1. Dar’aaCenter |1 Vlllag&g within city center and 8 90 %
surroudings
2 Mzerib 8 90 %
3 | BosraAl Cham 9 90 %
4 |Dad 2 70%
5 | Kherbet Ghazal 4 98 %
6 Shajara 17 25%
7 | Alyza 3 60 %
8 | Al Masyfra 4 20%
2. Ezraa 1 Ezraa Cept.er and Surrounding 19 539%
Communities
2 Jasem 3 60 %
3 | Harrek 6 9%
4 Nawa 3 47 %
5 | Sneikh Mskeen 6 85 %
6 | Teed 3 50 %
3. Al Sanameen 1 Al Sanameen Center and 17 80 %
Surrounding Communities
2 Masmeih 15 90 %
3 | GhabaGheb 12 3%
Dar’'aa Dad
Dar’aa
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Grit Chamber

21,800 m*/

Da e 16,000 m*/
Dar’aa 5 km
5 km
Governorate Engineer Dar'aa
2

@)

GCEC Regional Plan 1997 Lattakia

5211
5211 Dar’aa
2030
(mm) (mm) (m) (L/sec)

Jasem 400 700 11,900 60,000 450
UmAI Miaden 400 800 37,100 20,000 175
Sheikh Mskeen 400 700 30,100 32,000 254
Dael 500 700 15,000 80,000 580
Sahem Al Golan 300 900 8,000 12,000 107

Dar’aa City 10 Muzerib 2007

2 GCEC

4 km 9,000
Yaduda
9,000 Ataman 2
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5.2.7  Damascus Rural Damascis Govemorate

L Drigaricr whsene MYP aea s included
300 v
J_J--.h ", Qe STI
A A Wk
e ol
iR, AFQuiEh T
16,000 5.2.8 “f JA:J‘C'Th'(! .*_'_ Moma
I:h.--'I i L‘Llu_:m Flarran Al Assamesd ST
) |_I._i|nj.!_|:;_ IE}:fnlubq.'LH o
Damascus N She=
- 23
33 Yarmok Adraa e
Damascus N
5.2.8 Damascus
Damascus
Regional Plan
5212
5.2.12 Damascus
1. Rura Damascus Center 1 Babyla 11 90%
2 Al Keswe 1 40%
3 Kafr Batna 2 40%
4 Jaramana 6 70%
5 Arbeen 23 100%
6 Qodsaya 8 100%
7 Mleha 7 98%
2. Doma 1 Doma Center 12 95%
2 Harasta 3 100%
3 Nashabieh 2 80%
4 Haran Al Awameed 1 45%
5 Ghzlanieh 18 55%
6 Dhmeer 6 90%
7 Sabe’ Bair 9 0%
3. Daria 1 Daria Center 3 95%
2 Sehnaya 2 70%
4. Qatana 1 Qatana Center 16 75%
2 Sasa 9 75%
3 Bait Jin Farm 14 50%
5. Qotifeh 1 Qotifeh Center 3 60%
2 Jairoud 4 75%
3 Rohaibeh 4 60%
4 Ma lola 1 90%
6. AlTa 1 Al Tal Center 7 95%
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5.2.12 Damascus

2 Sednaya 5 90%
3 Rankous 5 40%
7. Zabadani 1 Zabadani Center 7 57%
2 Ain Fejeh 6 100%
3 Madaya 6 51%
4 Dimas 3 75%
5 Serghaya 2 95%
8. Nabek 1 Nabek Center 5 50%
2 Deir Atteih 4 65%
9. Yabroud 1 Yabroud Center 5 75%
2 Asal Al Ward 2 50%
Qara
600 m*/
Harran Al Awameed
Harran Al Awameed Wet-land GTZ
Reed Bed 05 % 30 ¥
7000 80% 1 54L/D 2000
[ ]
[ ]
[ ]
[ ]
[ ]
Reed Bed
Reed Bed
5.2.13 2006 7,000
400 ¥ 1 57L/ BOD COD
2006/7/4
400 ¥
300 ¥
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5.2.13 Harran Al Awameed STP
2006/7/4 2006/3/5
D Inlet Outlet Outlet SEIELS
Cond(pc/cm) 2330 2370 2060
pH 7.1 6.9 609
BOD(mg/l) 240 26 12
NH,(mg/l) 324 9
DO(mg/l) 1.3 2.7
T( ) 24.3 24.6
COD(mg/l) 780 80 18.2
SS(mg/l) 27.2 27.2
NO5(mg/l) 50.6 42 14
TN(mg/l) 46.3 40.6 175
TP(mgll) 0.49 0.82 1.98
PO4(mg/l) 2 35 6
Q D 400 400 400 2006/7/4
Reed Bed 0.5 m?/ =300 m*
95,900 Euro 7,000 Euro
12 Damascus

5.2.14 Damascus

1 Darya 0%
2 Srghaya 0%
3 Assd El Ward 65 %
4 Heganeh 95 %
5 Jdaidetel Ghass 80 %
6 El Tawanee & Jepaaden 80 %
7 Margd Soltan 80 %
8 Maydaa 75 %
9 Mayddaani 75 %
10 Der Macer 90 %
11 Bet Saber 90 %
12 Bel Jen 30 %

@)

Regional Plan
1) Barada Ghouta Gharbiyah
2025 2

M5-20
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5215

5.2.15
Barada 20 15
Al Hammah Adraa
Ghouta Gharbiyah 27 9
L/A
2) KfW : Damascus Barada

2025 Yalda Babyla Bait Sahem Aqgraba

Saieda Zinab 5

3 Babyla Agraba SaiedaZinab

[ )

[ )

[ )

) 1

529
Yalda Babela Belt Akraba
Saham
A STP
STP ¥
% 2.7km s
: AN .-~ 4.0km
Alsaida ‘. s
Zeinab STP
5.2.9

3) UNRWA Khan Dannoun Khan Eshieh
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2025

2 Al Keswa  Artous
4) Zabadani Pre-feasibility Study
EIB
Plancenter Ltd 2025
Zabadani, Blouden, Madaya, Bukein, Hosh Bujed, Rawdah Ain Hour
9 2 5.2.16
2005 2025
5.2.16 ( ‘m¥ )

2005 2025
5,378 19,368
11,701 44,268

PvVC
2025
BOD
. Ain Hour

5) Technical and Financial Assistance from Malaysian Government
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39 23

Study Team

5217

Damascus

15
No.
1 Dhmeer STP
2 Al Qotifeh STP
3 Robaiheh STP
4 Hfeer Foka STP
5 Al Qastal STP
6 RasAl Ma arah STP
7 Nabek STP
8 Al Jarajeer STP
9 Al Hamerah STP
10 | Al Jabah STP
11 Al Nasereah STP
12 | Tofail STP
13 Housh Arab STP
14 | AinAl Teneh STP
15 Rankoos STP
16 Hafeer Al Tahta STP
17 Ma araba STP
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528 Aleppo 3 S .-_;”"_;;I jr.'{'qﬂ tarstios |
1 | Afreem S § ot i
( ) { ¢ oAlmz "-' ¢ F,
Aleppo ' Y r { ;
b, | — e Alllab [
Aleppo 3 iy \ s ' ot
J:l!l\.l.""-.lll:l-..ﬂr l'q._l _r'.. r i | :
~ & TeTen
Al 5 b | -!__I".I “feerah ! Mimbe ,:-
€ppo P 3 | =
.-. -\\'. ..\"\.
i | '-, -
5.2.10 Ay 2
Regional Plan Aleppo Governorale i
5218 5.2.10 Aleppo
5.2.18 Aleppo
1. Jaba Samaan 1 Jabal Samaan Center gpd 162 86%
Surrounding Communities
2 Atareb 24 85%
3 Tal Dhamah 113 75%
4 Haretan 21 75%
5 Dar Taizeh 15 80%
6 Zarba 44 90%
2. A'zaz 1 A'zaz Center and Surrounding 20 80%
Communities
2 Akhtareen 47 65%
3 Tal Ref'at 13 75%
4 Mare'a 19 95%
5 Nabel 12 90%
6 Sovran 23 65%
3. AlBab 1 Al Bab C_enter and N 8 80%
Surrounding Communities
2 Tadef 24 75%
3 Deir Hafer 12 70%
4 Al Raie 31 80%
5 Aremeh 33 55%
6 Rasm Harmal Al Emam 24 60%
7 Kwers Sharqi 21 70%
4. Jarablos 1 Jarablos Center and
Surrounding Communities 3 0%
2 Ghandorah 30 90%
5. Al Sfeerah 1 Al Sfeerah Center and_ _ 39 75%
Surrounding Communities
2 Khanaser 30 65%
3 Banan 11 80%
4 Al Hajeb 22 40%
6. Afreen 1 Afreen Center and
0,
Surrounding Communities a4 93%
2 Bol bol 33 85%
3 Janderas 37 85%
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5.2.18 Aleppo
4 Rajo 46 90%
5 Sharan 37 75%
6 Sheikh Al Haded 14 55%
7 Madbatle 35 70%
7. AinAlArab 1 AinAl Arab Center an_d_ 74 70%
Surrounding Communities
2 Sheiokh Tahtani 30 65%
3 Saren 112 70%
8. Manbg 1 Manbej C_enter and N 137 70%
Surrounding Communities
2 Abu KaKa 47 90%
3 Khafseh 85 90%
4 Maskaneh 44 65%
Aleppo
2002
1,800,000 345,600 m”/
5219
5.2.19 Aleppo
Summer Winter
; Removal Rate . Removal
Incoming Effluent (%) Incoming Effluent Rate(%)
BOD Y ear 2002 (mg/L) 340 120 64.7 380 145 61.8
Y ear 2003 (mg/L) 340 82.5 75.7 375 110 70.7
CoD Y ear 2002 (mg/L) 550 135 75.5 560 140 75.0
Y ear 2003 (mg/L) 550 140 745 520 150 71.2
ss Y ear 2002 (mg/L) 495 160 67.7 560 195 65.2
Y ear 2003 (mg/L) 500 130 74.0 600 180 70.0
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Regiona Plan GCEC 1997 5.2.20
5.2.20 Aleppo
2030

(mm) (mm) (m) (L/sec)
Nobbol-maaret
Al-arteek 400 1,200 30,000 200,000 1,450
Al bab-Arran 400 1,400 16,000 500,000 3,230
Manbej 400 1,000 6,200 150,000 1,110
Batbo-K afrnouran 400 1,000 15,000 120,000 910
Tal-hasel 300 1,000 13,000 140,000 1,045
Al-sfeera
Ein-Alarab
Al-hajeb 300 800 10,000 87,000 680
Ras-Alhomr
Al-khafsa 300 600 12,000 35,000 305
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529 Hama

o

(1) | AbShgbeih e
L g ¥ —
Hama Mot oy e
27 m Orontes o _|-—\.. L. e A-Salatich
JMsiar, o o '
5211 ! o Homa & =3
R 2 oo
L Ry N P e
TR L -
Regional Plan Hama Ly ernorale
5221
5211 Hama
5221 Hama
1. Hama 1 Hama Ce.nFer and Surrounding 99 93%
Communities
2 Hrbnfseh 26 80%
3 Hamraa 39 96%
4 Sovran 22 65%
2. Al Saameih 1 Salamem.Center and N 2 20%
Surrounding Communities
2 BaraAl Shargi 14 98%
3 Sden 17 90%
4 Saborah 20 64%
5 Akerbat 22 98%
3. Al Skelbeih 1 Skelbeih _Center and N 3 9%
Surrounding Communities
2 Ta Sahab 22 85%
3 Ziara 18 60%
4 Shatha 12 85%
5 Al Madeek Citadel 30 79%
4, Mbhardeh 1 Mhardeh _Center and N n 80%
Surrounding Communities
2 Kafer Zaita 9 84%
5. Msiaf 1 Msiaf Ceﬁt.er and Surrounding 3 60%
Communities
2 Jeb Ramleh 20 98%
3 Aove 13 75%
4 Ain Hlakeem 18 95%
5 Wadi Al Aioun 21 92%
Salameih 7,000 m*/
Hama 70000m¥ 1 140,000
m/ 2 Shaizar & Mhardeh
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6,600 m*/

(2
Regional Plan GCEC 1997 5.2.22
5.2.22 Hama
2030

(mm) (mm) (m) (L/sec)
Al Morana 300 500 12,000 20,000 175
Balshona 300 400 3,000 15,000 140
Kfr-Takharem 300 600 18,500 30,000 244
Sheikh Yousif 300 400 6,000 12,000 115
Al Karina 300 300 8,000 4,000 45
Kfr Bouhm 300 600 13,000 45,000 350
Al Nahr Al Barid 300 400 8,000 15,000 140
Al Nasriya 300 400 3,000 15,000 140
Kafr Moud 300 400 5,000 10,000 95
Maardes 300 600 8,000 28,000 230
Msiaf-Bkrana 300 600 6,000 35,000 280
Souran 300 1,000 5,500 134,000 930
Tal Al Tout 300 500 12,500 19,500 168
Al Mahrousa 300 500 15,000 20,000 175
Hialeen 300 600 20,000 35,000 280
Al Atmaneh 300 600 12,000 28,000 230
K ahef-habash 300 300 7,000 4,500 55
Um-Al Tyour 300 400 14,000 12,000 115
Al Zena-Slhab 300 600 24,000 35,000 280
Bdama 300 400 6,000 7,500 78
Fateera 300 400 17,000 12,000 115
Al Deer-Al Krbeh 300 900 24,000 60,000 450
Krnaz 300 600 14,000 30,000 244
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5210 Homs

D
Homs Hama
Ta Kalekh
5212
Regional Plan
Homs Governorate
52923 5212 Homs
5.223 Homs
1. Homs 1 Homs Ce_nFer and Surrounding 66 95%
Communities
2 Taldo 22 50%
3 Hasya 8 65%
4 Khrbet Teen Nour 39 70%
5 Rakama 20 25%
6 Sadad 2 70%
7 Ain Al Neser 16 90%
8 Ferkelous 29 55%
9 Kareten 2 70%
10 Mheen 5 75%
11 Khrbet Al Kabou 6 65%
2. Pamyra 1 Palmyra (;gnter and Surrounding 5 80%
Communities
2 Sokhneh 6 35%
3. Tal Kalekh 1 Td Kalek_h Shara Cen_tgr and a1 90%
Surrounding Communities
2 Hadida 24 70%
3 Sheen 27 50%
4 Naserah 20 60%
5 Hawash 17 40%
4. Al Rasfan 1 Al Rasfar_1 Center and N 13 80%
Surrounding Communities
2 Talbeseh 16 60%
5. Al Kseer 1 Al Kseer Center and Surrounding 50 97%
Communities
6. Al Mkharam 1 Al Mkhar_am Center and 30 70%
Surrounding Communities
2 Jeb Al Jarah 31 65%
Homs 1998

550,000 133,900 m¥/
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5213 5214
332 COD 1,600 mg/l
5213
2000
Outlet
(cop) 1500

1000

500

o

500 1000 1500 2000 2500 3000 3500

Inlet (COD)
5.213 HomsSTP (Sugar Line-Nov/2006) COoD
BOD ss coD

40 100
35 80
30
25 60
20
15 40
10 20
5
0 0

[0] 500 1000 0 500 1000 1500 0 500 1000 1500 2000

Inlet

5.214 Homs STP (Regular Line-2006)

@)
Regional Plan GCEC 1997 5.2.24

5224 Homs
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2030

(mm) (mm) (m) (L/sec)
Al Fadlieh 300 600 7,500 27,000 224
Rablah 300 400 3,500 12,000 115
Al Souaire 300 600 6,800 27,000 224
Al Ismdiliya 300 600 16,000 50,000 380
Tarin 300 900 22,000 60,000 450
Sheen 300 600 17,000 28,000 230
Al Moshrefeh 300 600 7,000 45,000 350
Ain Al Naser 300 400 12,000 20,000 175
Al Bouaida 300 400 8,500 10,500 102
A'abel 300 400 6,800 8,500 82
Baka 300 400 5,000 8,000 80
Al Riyat 300 400 10,000 8,500 82
Al
Ghajar-Ameer 300 500 10,500 20,000 175
Al Kabou-Al
Sharekliya 300 500 4,000 25,000 210
Al Kniseh 300 400 6,000 15,000 140
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5211 Idleb &
-~ f
(1) '; i lmrem P! ;
Idleb [
g . '-\__ |I ]
.-I:.""'J irkshoh ]
R S
_l Vir -'|I-'i||:|rllll1""_ e e g
: L Arechs || :
5.2.15 ~ Fim iy
i | ¥ o | 7
] Sl Ad-Mo'nien
Regional Plan
1
5.2.25 ldeleh l:::ﬂ.p,'ﬂll'h'ﬂlq.'
5.2.15 Idleb
5.2.25 Idleb
1. Ideb 1 Idleb Ceqt_er and Surrounding 18 95%
Communities
2 Abu Al Dhour 25 81%
3 Banesh 3 90%
4 Taftanaz 5 77%
5 Sarakeb 22 85%
6 Maer Tamsreen 16 98%
2. Arecha 1 Areeha C_epter and Surrounding o4 96%
Communities
2 Ehsem 19 87%
3 Mhambal 17 90%
3. Jisr Al Shoghur 1 Jisr Al Sh_oghur Centq z_and 23 94%
Surrounding Communities
2 Bedama 13 95%
3 Darkoush 14 95%
4 Al Janodeih 13 98%
4. Harem 1 Harem Ct_ar_1ter and Surrounding 5 100%
Communities
2 Dana 11 85%
3 Salkeen 21 97%
4 Kafer Takhareem 22 95%
5 Kour Kenia 15 96%
5. Maret Al No'man 1 Maaret _AI No'man '(_Zenter and 29 81%
Surrounding Communities
2 Khan Sheikhoun 9 82%
3 Senjar 68 66%
4 Kafer Nabel 21 86%
5 Heesh 14 75%
Idleb 29900m¥% 1
51,000 m¥ 2 2015 Areiha
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Regiona Plan GCEC 1997 5.2.26
5.2.26 Idleb
2030

(mm) (mm) (m) Lz
Trmaneen-Aldand 300 600 7,100 71,000 570
Kafr-batteekh
Maardebs 300 500 2,750 31,900 305
Al-sheikh Idrees 300 400 2,600 9,400 96
L oof 300 500 6,300 23,000 215
Deir-sharki babeela 300 800 13,200 121,000 915
Taftanaz 300 600 8,500 71,000 570
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5212 Sweida

5.2.28

(1)
Sweida Damascus Damascus %
Dal" aa F Shehiha
5.2.16 .
g Swalda
Regiona Plan e
GCEC , 2
; Salkhal
Saveichl § e rals
5.2.27
52.16 Sweida
5.2.27 Sweida
1. Al Sweida 1 Al Swad_a_Center and Surrounding 34 65%
Communities
2 Sgien 12 4%
3 | Mshanaf 14 0%
2. Shahba 1 Shahba C_e_nter and Surrounding 12 62%
Communities
2 | Shakka 1 0%
3 Sovra 13 0%
4 Areeka 9 17%
3. Salkhad 1 Salkhad Canter and Surrounding 13 64%
Communities
2 Karba 4 60%
3 | Meeh n 88%
4 | Al Ghardia 4 47%
5 | Debeen 3 34%
Sweida
18,750 m*/ 2015 34,500 m%
)
Regiona Plan GCEC 1997
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5228 Sweida

2030
(mm) (mm) (m) (L/sec)
Kanawat Atel 400 800 6,000 6,000 62
Maf'aleh Atel 400 800 9,000 4,000 45
Rassas 500 800 9,000 6,000 62
Al Ghida 600 800 6,000 5,000 51
Rashidi 600 600 8,000 5,000 51
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5213 Qunetra

D
Qunetra Al-Yarmouk

5217

5.2.29

5.2.29 Qunetra

Clun e

Fek feia

i Ly ira v ernoene

5217 Qunetra

1. QunieraCity Center | 1 Qunitera City Center 39 90%
2 Khan Arnebeh City 19 80%
3 Khshneih 28 60%
4 Mas ada 32 0%
2. Fek Zoeia 1 Fek Zoeia 32 70%
2 Bteiha 18 0%
Mas'ada Bteiha
@)
Regiona Plan GCEC 1997
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5230 Qunetra

2030

(mm) (mm) (m) (L/sec)
Al Rakad Valley 400 1,200 15,500 30,000 240
Brikaand B'er Ajam 400 600 4,300 3,000 37
Swisa and Korkos 500 800 8,500 10,000 96
Nabe'e Al Sukher 400 800 3,500 14,000 130
Momtaneh 600 800 2,500 3,500 45
Al Rafeed 400 800 3,500 19,000 165
Ghadeer Al Bostan 400 600 4,000 6,000 262
Jabaa - - - 10,000 96
Hadar - - - 10,000 96
Mashara - - - 5,000 51
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5.2.14 Damascus

)

—

= Damascus Governorle

oy

[

§ %= Dwria -

52.18 il -
ﬁ:'i",\l\{&&mmaﬁrug
L '—'\h -
52.31 S e
T
Mo L

5.2.18 Damascus

5.2.31 Damascus

1. Damascus 1 Asad Al Din 99%
2 Nakshabandi 95%
3 Ayobiya 95%
4 Abu Jarash 92%
5 Salhiya 95%
6 Shoura 100%
7 Mastabeh 100%
8 Mrabet 100%
9 Ghareb Al Malki 100%
10 Kiwan 98%
11 Rabweh 90%
12 Mazzeh 95%
13 Old Mazzeh 95%
14 Dummar 90%
15 Mazraa 100%
16 Rawda 100%
17 Sarouja 98%
18 Hijaz 100%
19 Kanawat 98%
20 Bab Sreijeh 98%
21 Ansari 99%
22 Baramkeh 100%
23 Kafer Soseh 95%
24 lwan 90%
25 Kadam 92%
26 Zehira 97%
27 Kaaa 100%
28 Jame'  Dakak 99%
29 Hakleh 99%
30 Bab Maser 99%
31 Midan Westani 98%
32 Bab Msada 100%
33 Bila 97%
34 Dawamneh Karawneh 97%
35 Al Ameen 99%
36 Srouje 99%
37 Shaghour 94%
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5.2.31 Damascus

38 Bab Al Jabeih 100%
1. Damascus 39 | Sweka 98%
40 | Tijari 100%
41 Madhanet Al Shahem 100%
42 Kemareih 100%
43 Akeibeh 95%
44 Masjed Al Aksab 95%
45 Amarah 95%
46 Bab Toma 98%
47 Bab Sharqi 98%
48 | Jobar 97%
49 Diwanieh 100%
50 Kosour 100%
51 MaMonieh 95%
52 Fares Al Khouri 100%
53 Kasr Al labad 97%
54 Zainabieh 97%
55 Kaboun 98%
56 Barzeh Al Balad 98%
57 Tadamon 95%
58 | Wahdeh 97%
59 | Al Dwelaa 98%
1 Yarmok
Adraa
(1) Yarmok
Damascus
Yarmok Damascus Damascus
2,000 mm 4 km 1998
30,000 ¥ 240,000 ¥ 5
(2) Adraa
Adraa Damascus 1997
485,000 m¥/ 300,000 m*/
1,700m*
42
=1,700x42
+ 300,000/24 / 57
6 8
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56

= 1,700x56
+ 485,000/24 / =
1)
5.2.32
5.2.32 Adraa
Adraa
56
95,200 m®

BOD-SS 0.3 kgBOD/kgSS
BOD 300 mg/ll MLSS 2,500 mgl

238,000
m/ 485,000 m®/
BOD 300 mg/l 5.2.19
90%
sSs 136 258
COoD 275 435
)2006 7 5
VSS
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5.2.32 Adraa

VSS (%) 58 47.9

)2006 7 5

400 |

350

300-f—*2 . . . ...

250
200 [

150

L. 8Q%_ 25t myll
.. Average . 205 mg/L

100

02/01/2005 Date

30/12/2005

:Adraa
5219 Adraa

@
Regional Plan

5.2.31
Old Damascus

Damascus

Damascus

M5-41
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5215

5.2.33 ( )
No.
1
GCEC
2 Wet
Land 1 Damascus
Harran Al Awameed 1 Ragga
Thawra
Oxidation Ditch
2 Ragga 3 3
5-14
1
Ragga Debse Afnan STP Al
Mansourah STP Sabkha STP Madan STP Al
Karameh STP
5.2.34 )
No.
1
(PVO)
(HDPE)
2
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5.2.35 ( )
No.
119 “ Regiona Plan” GCEC
9 1) Lattakia 2) Tartous 3) Dar'aa 2
4) Aleppo 5) Hama 6) Homs 7) Idleb
8) Sweida 9) Qunetra 1)
Regional plan 2)
GIS
5.2.38
a)
b)
c)
Regional plan
GIS
GIS 2

5.2.36
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5.2.36 ( ) (U3)
No.
1
20
9-1
7-1
7-15
1 1
7-8
1 1
7-14
) 91
U UGCEC e
BOD/SS/INH, (/[ )
2
Regional Plan
5234
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5.2.36 ( ) (2/3)
No.
3
A
a)
b)
9-35 9.4.2 2
A A
> A A A
> (
)
2
a) PitLatrine
b) Septic Tank
9-34 9.4.1 2
Pit Latrine
Septic
Tank
Pit Latrine  Septic Tank
9-116 9.7.1
1
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5.2.36 ( ) (313)

Q&A

Establishment

Establishment

GIS

Establishment

GCEC

Y VV
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5.2.37

No.
1
EIA
GIS
5.2.38 ( )
No.
1 Regional Plan GCEC
GIS
Establishment
GIS
GCEC Establishment
Establishment
Establishment
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5.2.39 ( )
No.
1 GCEC
5.2.35
9 9.24
5.2.40 ( )
No.
1 9
1/1,000 1/50,000
10
Web-GIS Data Center
Web-GIS Data Center
5.2.41 ( )
No.
1 10 7 Adraa
6 Hama
Ragga
5-15 5.2.9
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5242 ( )
No.
1
331 3.33
50 m?/
NH,
5.2.42
5.2.43
NH;
NH; 5 mg/l
0.5 mg/l
NH; 10 mg/l
NH,-N 10 mg/l
5 10 12
NH4-N
T-N 20 mg/l
5.2.44 ( )
No.
1 2 10
/ /
5.245
(Establishment)
5.2.45
Establishment
GTzZ
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5.2.45

Company Company
MHC MHC MHC Mun. + Mun. + Company
MLAE MLAE

Mun. + Mun. + MHC Mun. + Mun. + Company
MLAE MLAE MLAE MLAE

“ MHC" =

“ Company” =

“ MLAE" =

“ Mun.” = Municipality =
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6.110
6.1.1
2006 2010 370 SP
(1) 2 (©)
3 6.1.1 Damascus
529 ( 195 77 257 )
1 2
219 SP (59.2%)
91 SP 24.6% 60
SP  16.2% 6.1.1
85 77 SP 2007
2007 4 SpP 60
SP 74% 2007
2008 2007 109 SP
6.1.2
42 SP (11%) Deir-Ez-zor Tartous Aleppo
Hama Damascus Damascus 9 2.5%
Deir-Ez-zor 115 SP
28 SP Tartous Aleppo 29
SP 31 SP Hama Damascus
17 SP Damascus
6.1.3 6.14
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611 10

Number

Investment by Year during the Plan Period

. Approximate

Governorate|  Project Type Pro‘j’fects - 2006 2007 2008 2009 00 | lT(;'st;"P)
Started Projects 23 704,066 339,000 156,000 495,000
L attekia Now Decided Projects 11 523,000 211,000 312,000 523,000
Now Proposed Projects 47 | 1,463,000 385,750 385,750 370,750 320,750 | 1,463,000
Total 81 | 2,690,066 550,000 853,750 385,750 370,750 320,750 | 2,481,000
Started Projects 1 492,291 160,000 320,000 480,000
Tartous Now Decided Projects 7 642,000 40,000 602,000 642,000
Now Proposed Projects 26 2,871,855 1,141,242 888,500 842,113 2,871,855
Total 44 4,006,776 200,000 922,000 | 1,141,242 888,500 842,113 3,993,885
Started Projects 5 338,089 93,600 121,000 214,600
Deir-Ez-zor Now Decided Projects 10 | 1,153,000 90,000 | 1,063,000 1,153,000
Now Proposed Projects 35 | 2,857,821 94,762 940,370 926,692 865,997 | 2,827,821
Total 50 | 4,348,910 183,600 | 1,278,762 940,370 926,692 865,997 | 4,195,421
Started Projects 4 230,200 100,000 59,000 159,000
Hassokeh Now Decided Projects 1 160,000 25,000 135,000 160,000
Now Proposed Projects 2| 1,260,148 246,000 490,000 524,148 | 1,260,148
Total 7 | 1,650,348 125,000 194,000 246,000 490,000 524,148 | 1,579,148
Started Projects 2 462,000 130,000 290,000 420,000
Ragga Now Decided Projects 1 1,000,000 20,000 20,000 20,000 20,000 20,000 100,000
Now Proposed Projects 1 980,000 200,000 200,000 280,000 300,000 980,000
Total 4 2,442,000 150,000 510,000 220,000 300,000 320,000 1,500,000
Started Projects 27 | 1,216,409 406,100 662,400 1,068,500
Dar'za Now Decided Projects 8 295,832 110,000 185,832 295,832
Now Proposed Projects 39 | 1,220,000 353,000 289,000 289,000 289,000 | 1,220,000
Total 74 | 2,732,241 516,100 | 1,201,232 289,000 289,000 289,000 | 2,584,332
Started Projects 7 1,695,000 | 227,000 367,000 366,750 366,750 366,750 | 1,694,250
Rural Now Decided Projects 8 511,000 47,000 464,000 511,000
Damascus | Now Proposed Projects 5 1,047,110 352,410 351,200 343,500 1,047,110
Total 20 3,253,110 | 274,000 831,000 719,160 717,950 710,250 | 3,252,360
Started Projects 13 919,000 156,000 180,000 336,000
Aleppo Now Decided Projects 30,200 157,540 15,000 172,540
Now Proposed Projects 3,096,752 795,857 761,725 757,525 781,645 3,096,752
Total 26 4,045,952 313,540 990,857 761,725 757,525 781,645 3,605,292
Started Projects 27 | 2,046,800 823,000 753,000 100,000 1,676,000
Hama Now Decided Projects 5 359,000 125,000 115,000 115,000 355,000
Now Proposed Projects 22 | 1,420,000 62,500 466,500 456,500 434,500 | 1,420,000
Total 54 | 3,825,800 948,000 930,500 681,500 456,500 434,500 | 3,451,000
Started Projects 24 | 1,490,050 143,000 612,000 755,000
- Now Decided Projects 7 270,000 96,000 174,000 270,000
Now Proposed Projects 32| 1,218,913 560,971 560,971 552,540 | 1,674,482
Total 63 | 2,978,963 239,000 786,000 560,971 560,971 552,540 | 2,699,482
Started Projects 40 | 1,514,230 720,000 206,258 926,258
ldleb Now Decided Projects 3 70,000 15,000 55,000 70,000
Now Proposed Projects 4 2,233,400 450,000 550,000 550,000 683,400 2,233,400
Total 47 3,817,630 735,000 711,258 550,000 550,000 683,400 3,229,658
Started Projects 7 309,032 89,000 220,032 309,032
Sweida Now Decided Projects 4 961,000 21,000 940,000 961,000
Now Proposed Projects 36 | 1,276,000 416,000 416,000 444,000 | 1,276,000
Total 47 | 2,546,032 110,000 | 1,160,032 416,000 416,000 444,000 | 2,546,032
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611 10

Number Approximate Investment by Year during the Plan Period
Governorate Project Type of Total
Projects Cost 2006 2007 2008 2009 2010 (10°5P)

Started Projects 5 311,000 90,000 160,000 250,000
Qunetra Now Decided Projects 5 183,000 60,000 123,000 183,000

Now Proposed Projects 2 520,000 160,000 | 170,000 | 190,000 520,000

Total 12 | 1,014,000 | 150,000 283,000 | 160,000 | 170,000 | 190,000 953,000

Started Projects 91,700 60,000 60,000 60,000 60,000 331,700

Now Decided Projects 151,900 228,400 | 201,720 3,100 12,600 597,720
Damascus .

Now Proposed Projects

Total 0 0| 234600 288,400 | 261,720 63,100 72,600 929,420

Sarted Projects 195 | 11,728,797 | 3,568,400 | 4,166,690 | 526,750 | 426,750 | 426,750 | 9,115,340
SyriaTotal Now Decided Projects 77 | 6,158,032 | 1,169,440 | 4,432,232 | 336,720 23,100 32,600 | 5,994,092

Now Proposed Projects 257 | 21,464,999 0| 27341869 | 6,469,966 | 6,507,138 | 6,571,593 | 21,890,568

Total 529 | 39,351,828 | 4,737,840 | 10,940,791 | 7,333,438 | 6,956,988 | 7,030,943 | 37,000,000

MHC

Investment by Type of Project (million SP, %)
O Started Projects
B Now Decided Projects
9,115.3 L) Now Proposed Projects
25%
21,890.6
5% 5,994.1
16%
6.1.1 (2006-2010)
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Annual Investment by Type of Project

12,000
10,000 |
% O Now Proposed
z 8000 T Projects
O —
z ] B @ Now Decided
% 6000 ¢ Projects
é O Started Projects
g 4,000 |
g
2,000 n
0 1 H [ ]
2006 2007 2008 2009 2010
Year
6.1.2
Investment by Governorate (million SP, %)
O Lattakia
B Tartous
O Deir- Ez- zor
930, 26% 24810 , 6.7%
2460, 6.9% 30939, 10.8% [ Hassakeh
BR
32297 ,8.7% agqga
@ Dar’ aa
B Rural Damascus
26995, 7.3% 41954, 11.3%
O Aleppo
510 9.3% 1579.1, 43% B Hama
U, J.0970
15000, 4.1% B Homs
. O Idleb
36053, 9.7% L 2584.3, 7.0% S
32524, 88%
B Qunetra
B Damascus
6.1.3 2006-2010
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Investment by Type of Project

4,500
4000 F
& 3,500 | ]
c — —
2 3,000 - 0 Now Proposed Projects
£ 2,500 - - . _
= @ Now Decided Projects
£ 2,000 - _
% 1.500 O Started Projects
= 1,000 —
500 - g H
0 | | | | | | | | | |
© s %)
s 288883838888 ¢g¢
s 5 u S 8 g g8 sz tTl g
B B ul ¥ A = T % S
4 F = § < o §
8 T a} [a}
©
>
[0
Governorate
6.14
2,000SP/ Qunetra 13,000SP/
Damascus Aleppo 1,000SP/
6.1.2
Governorate Population at Investment Plan | Investment per Investment by Period (SP) Investment per Person (SP)
Living Place (000) | for Sewerage (SP)| Person (SP) 2006-07 2008-10 2006-07 2008-10
Lattakia 906 2,481,000 2.74 1,403,750 1,077,250 1.55 1.19
Tartous 721 3,993,855 554 1,122,000 2,871,855 1.56 3.98
Deir-Ez-zor 1,036 4,195,421 4.05 1,462,362 2,733,059 141 2.64
Hassakeh 1,314 1,579,148 1.20 319,000 1,260,148 0.24 0.96
Ragga 814 1,500,000 1.84 660,000 840,000 0.81 1.03
Dar’aa 869 2,584,332 2.97 1,717,332 867,000 1.98 1.00
Damascus Rural 2,328 3,252,360 1.40 1,105,000 2,147,360 0.47 0.92
Allepo 4,178 3,605,292 0.86 1,304,497 2,300,895 0.31 0.55
Hama 1,442 3,451,000 2.39 1,878,500 1,572,500 1.30 1.09
Homs 1,571 2,699,482 1.72 1,025,000 1,674,482 0.65 1.07
Idieb 1,294 3,229,658 2.50 1,446,258 1,783,400 1.12 1.38
Sweida 333 2,546,032 7.65 1,270,032 1,276,000 3.81 3.83
Qunetra 74 953,000 12.88 433,000 520,000 5.85 7.03
Damascus 1,606 929,420 0.58 532,000 397,420 0.33 0.25
Total 18,488 37,000,000 2.00 15,678,631 21,321,369 0.85 1.15
MHC
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6.1.2 2006 2007
DAWSSA 10
6.1.3 (DAWSSA)
T Code Fyeie Veme Estimated Actual Expenditure Budget for| Expected Expenditure after 2007
No. Total Cost | Before 2005 | 2005 2006 2007 2008 2009 2010
335 | Sewerage Project
3352 | Building 98,294 | 95,745 | 73,505 | 69,000
3353 | Machines 33,749 | 49,400 | 55,000 | 55,000
3354 | TranSPort 85
Damascus e
Facilities
3355 | Tools 1,188 2,131
3356 | Furnitures 772
3357 25,000
Total 1,211,120 134,000 | 147,361 | 128,505 | 150,000 | 175,720 | 182,000 | 188,000
DAWSSA
6.1.4
6.1.4
Name of Planned
Governorate No. Facilities Status Population Reference
Damascus 1 Sigaya Planning Completed 13,700
Rura 2 Al Nabak Planning Stage 48,000
3 Al Zabadani F/S Stage 261,000 | Pop=50,000,
Others are Tourists
4 Daraya Planning Stage Started in 2006
5 Khan Al Shei/
Khan Daneah F/S Stage
6 Barada/
Ghouta Gharbiyah F/S Completed 616,000 | Three Treatment Plants
Dar’aa 7 Mzerib Designing Stage 47,545
8 Al-Sheik-Hasekeen Designing Stage 96,463
9 Om-Al-Myaden Planning Stage 55,905
Tartous 10 Al-Seismieh Planning Stage 14,000
Lattakia 11 Banias Pre-F/S Stage
Ragga 12 Ragga Tender Procedure
Deir-Ez-zor 13 Deir-Ez-zor Planning Stage 320,000 | Sewer under Construction
Hassakeh 14 Hassakeh Planning Stage 157,000 | Extension required
MHC
6.1.5

Public Private Partnership: PPP
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6.1.5MHC 2004-2006
MHC, GEPWS by Governorate 2004 2005 2006
and Other Establishment Local & Foreign| Foreign Loan | Local & Foreign| Foreign Loan | Local & Foreign| Foreign Loan
Ministry (MHC) 3,297,702 299,006 3,745,932 78,352 4,081,853 127,000
(GEPWS)
Lattakia 868,652 634,344 449,674
Tartous 527,106 740,693 405,325
Deir-Ez-zor 719,911 1,006,246 970,700
Hassakeh 1,046,768 913,393 1,049,805
Ragga 548,057 805,776 750,000
Dar'aa 656,770 533,000 706,910
Damascus Rural 754,646 1,004,567 1,167,547
Aleppo 1,342,255 1,370,796 1,604,984
Hama 819,706 703,530 800,348
Homs 519,435 634,187 519,416
Idleb 570,187 703,366 700,000
Sweida 470,000 601,000 607,264
Qunetra 125,280 124,051 129,000
Damascus 826,741 167,988 780,066 62,200 1,135,438 475,000
GEPWS Total 9,795,514 167,988 10,555,615 62,200 10,996,441 485,000
(Other MHC Establishments)
A 823,470 951,973 1,472,041
B 14,000 6,200 7,500
C 4,845 14,350 27,526
D 33,000
E 205,385
F 17,095
Other Establishments Total 1,097,795 0 972,523 0 1,507,067 0
Total 14,131,011 466,994 15,274,070 140,552 16,585,331 602,000
) MHC GEPWS: Genera Establishment of Potable Water and Sewerage
6.2
6.2.1
MHC
MHC
MHC
SPC  MOF SPC  MOF MHC
MHC
MHC
NHC
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MHC

. MHC
6.2.2
14
MHC
MLAE 14
2005 10,615 SP 18,751
SP
6.2.1 (2005)
(in thousand SP)
Section Mahafazat Local Resources External Resources Total

52102 Damascus 705,000 167,000 872,000
52103 Lattakia 635,000 0 635,000
52104 Aleppo 1,400,000 0 1,400,000
52105 Homs 639,000 0 639,000
52106 Hama 704,000 0 704,000
52107 Idleb 654,000 0 654,000
52108 Sweida 601,000 0 601,000
52109 Ragga 776,000 0 776,000
52110 Dar’'aa 703,000 0 703,000
52111 Deir-Ez-zor 912,000 0 912,000
52112 Tartous 758,000 0 758,000
52113 Hassakeh 914,000 0 914,000
52115 Damascus Rural 919,000 0 919,000
52117 Qunetra 128,000 0 128,000

Total 10,448,000 167,000 10,615,000
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6.2.2 (2005)
Section Mahafazat L ocal Resources External Resources Total
12203 Damascus 775,000 0 775,000
12204 Lattakia 1,433,000 0 1,433,000
12205 Aleppo 2,041,000 0 2,041,000
12206 Homs 1,152,000 0 1,152,000
12207 Hama 1,270,000 0 1,270,000
12208 Idleb 994,000 0 994,000
12209 Sweida 1,697,000 0 1,697,000
12210 Ragga 1,257,000 0 1,257,000
12211 Dar’'aa 1,057,000 0 1,057,000
12212 Deir-Ez-zor 1,219,000 0 1,219,000
12213 Tartous 965,000 0 965,000
12214 Hassakeh 1,013,000 0 1,013,000
12215 Damascus Rural 711,000 0 711,000
12216 Qunetra 679,000 0 679,000
12217 Damascus (Municipal Sector)
(Self-financing & loan from the 2,347,000 51,000 2,488,000
Public Debt Fund)
Total 18,700,000 51,000 18,751,000
6.2.3
2007 6,774 SP
10,940 SP 2007
6.2.3 4,694 SP
6.2.3 2007
(in thousand S.P)
Section Mahafazat Local Resources External Resources Total
52102 Damascus 500,000 0 500,000
52103 Lattakia 400,000 0 400,000
52104 Aleppo 200,000 0 200,000
52105 Homs 350,000 0 350,000
52106 Hama 624,000 0 624,000
52107 Idleb - - -
52108 Sweida 200,000 0 200,000
52109 Ragga 200,000 100,000 300,000
52110 Dar’aa 600,000 0 600,000
52111 Deir-Ez-zor 300,000 0 300,000
52112 Tartous 400,000 0 400,000
52113 Hassakeh 220,000 0 220,000
52115 Damascus Rural 180,000 220,000 400,000
52117 Qunetra 200,000 0 200,000
Total 4,374,000 320,000 4,694,000
MHC
6.3
6.3.1
2000 6.3.1
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6.3.3

6.34
6.3.1

Category Tariff Notes

Volume-based charges SP/Im®

Domestic 1 to 15 m® 25

Domestic 16 to 25 m° 7

Domestic 26 to 40m° 15

Domestic 41 to 60m® 22 applied for the total volume consumed

Domestic 61 m*and over 30 applied for the total volume consumed

Governmental institutions 14

Industrial, commercia and tourism 30

Fixed charges (per year) SP

M eters maintenance 240

Network fee 250

fixed fees 200 SP
20 SP
6.3.2

Category Tariff

Volume-based charges Percentage *

Domestic 1 to 20m® 5%

Domestic 21 to 30m® 10%

Domestic 31 to 60m° 15%

Domestic 61 m*and over 20%

Governmental ingtitutions 55%

Industrial, commercia and tourism 40%

Fixed charges (per year) SP

Domestic 120 SP

Commercial 150 SP

Industrial and tourism 200 SP

Governmenta ingtitutions 250 SP

*

6.3.3
. Total for Water
Consumption Water Sewage 2 Sewae

Amount units Jom | uss/mi Jom | uss/mi US$ /nt
20 and below A lump sum of 2.9.JD (4.1 US$)
40 0.12 0.16 0.035 0.05 0.21
70 0.337 0.47 0.127 0.18 0.65
100 0.533 0.75 0.213 0.30 1.05
120 0.664 0.94 0.271 0.38 1.32
131 and above 0.850 12 0.350 0.49 1.69
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6.3.4

. Total for Water

Consumption Water Sewage & Sewage
Amount units TD/m® US$ /ni TD/m® US$ /i US$ /m3
0-20 0.135 0.09 0.017 0.012 0.10
21-40 0.215 0.15 0.155 0.11 0.26
41-70 0.430 0.30 0.219 0.15 0.45
71-150 0.650 0.45 0.424 0.29 0.74
151 and above 0.700 0.48 0.468 0.32 0.80

World Bank Report in 2003

6.3.2
14
6.3.5 2004
(in thousand SP)
Total Operating Operating Financial Expenses Current Profit

NETTEES HEDE Gross Revenue Expenses Profit (Loss) (Interest of GDF) (Loss)
Lattakia 272,300 265,400 6,900 65,618 -58,718
Tartous 190,000 477,525 -287,525 0 -287,525
Deir-Ez-zor 187,010 249,447 -62,437 0 -62,437
Hassakeh 267,650 434,171 -166,521 336,579 -503,100
Ragga 258,000 338,000 -80,000 16,000 -96,000
Dar'aa 155,220 435,078 -279,858 48,000 -327,858
Damascus Rural 297,000 296,600 400 0 400
Aleppo 1,532,379 1,523,552 8,827 700,000 -691,173
Hama 457,450 467,290 -9,840 0 -9,840
Homs 430,500 514,000 -83,500 0 -83,500
Idleb 276,763 453,442 -176,679 2,665,000 -2,841,679
Sweida 70,546 107,934 -37,388 27,706 -65,094
Qunetra 35,685 138,210 -102,525 8,451 -110,976
Damascus 610,096 485,295 124,801 0 124,801

Total GEDWS 5,040,599 6,185,944 -1,145,345 3,867,354 -5,012,699

6.3.5 4 2004 Damascus

Aleppo Lattakia Damascus

6.4
6.4.1

4 GTzZ

D

e MHC

MHC  SPC MOF
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©)

(4)

e MHC

6.4.2

2007

8

MHC

MHC

GTZ
2007 11

JCA
MHC
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7.2

7.2.1

7.2.2

721

25 3
(1981, 1994, 2004)

1981
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7.2.3

1981-1994 3.3%
1994-2004 2.66%
1981-1994 1994-2004

A=Bx(1+a)"

A: Population in present

B: Population in future

a: Increasing Ratio

n: Year

722
Population in Syria (Person) Increasing Ratio (%) Planning
Governorates | 1981 1094 2004 1081-1994 | 19942004 | Ratio (%) Rat;:rer >
Lattakia 551,508 746,441 879,551 2.36 1.65 69.9 80.0
Tartous 443,167 587,514 701,395 2.19 1.79 81.7 90.0
Deir-Ez-zor 408,357 711,375 1,004,747 4.36 3,51 80.5 90.0
Hassakeh 669,614 1,022,940 1,275,118 3.31 2.23 67.4 80.0
Ragga 349,848 553,395 793,514 3.59 3.67 102.2 100.0
Dar'aa 362,798 606,620 843,478 4.03 3.35 83.1 90.0
Ruraal
Damascus 918,551 1,646,744 2,273,074 4.59 3.28 715 80.0
Aleppo 1,877,339 2,975,063 4,045,166 3.61 3.12 86.4 90.0
Hama 736,822 1,097,769 1,384,953 311 2.35 75.6 80.0
Homs 812,419 1,217,342 1,529,402 3.16 231 73.1 80.0
Idleb 580,440 905,483 1,258,427 3.48 3.35 96.3 100.0
Sweida 199,584 268,337 313,231 2.30 1.56 67.8 80.0
Quneitra 26,266 48,774 66,627 4.88 3.17 65.0 80.0
Damascus 1,109,431 1,394,322 1,552,161 177 1.08 61.0 70.0
Total 9,046,144 13,782,119 17,920,844 3.29 2.66 80.9
National Census
Ratio 1981-1994  1994-2004 2 /
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7.2.3

(%)
Governorates 2004-2010 2010-2015 2015-2020 2020-2025
Lattakia 1.65 132 1.06 0.85
Tartous 1.79 161 145 131
Deir-Ez-zor 351 3.16 2.84 2.56
Hassakeh 2.23 1.78 1.42 1.14
Ragga 3.67 3.67 3.67 3.67
Dar'aa 3.35 3.02 2.72 2.45
Rural Damascus 3.28 2.62 2.10 1.68
Aleppo 3.12 2.81 2.53 2.28
Hama 2.35 1.88 1.50 1.20
Homs 2.31 1.85 1.48 1.18
Idleb 3.35 3.35 3.35 3.35
Sweida 1.56 1.25 1.00 0.80
Quneitra 3.17 2.54 2.03 1.62
Damascus 1.08 0.76 0.53 0.37
Total 2.66
724
2004 7
Governorate Sub-district
Governorate Governorate 4
Sub-district 70
Damascus Rural Damascus JCA
Study Rural Damascus
Yabroud,Al-Nabek sub-district
Study M/P Zabadani
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Syria
Governorates 2004 2010 2015 2020 2025
Lattakia 879,551 983,300 1,060,700 1,127,800 1,185,300
Tartous 701,395 784,300 853,900 922,700 990,100
Deir-Ez-zor 1,004,747 1,239,800 1,433,400 1,618,200 1,793,700
Hassakeh 1,275,118 1,443,300 1,569,300 1,679,100 1,773,100
Ragga 793,514 968,500 1,130,000 1,303,800 1,492,500
Dar'aa 843,478 1,020,500 1,171,700 1,321,100 1,468,500
Rural Damascus 2,273,074 2,855,400 3,358,900 3,909,000 4,500,700
Aleppo 4,045,166 4,864,000 5,586,900 6,330,300 7,085,600
Hama 1,384,953 1,592,100 1,747,500 1,882,600 1,998,300
Homs 1,529,402 1,754,000 1,922,400 2,068,900 2,193,900
Idieb 1,258,427 1,533,500 1,808,200 2,132,100 2,514,000
Sweida 313,231 313,231 343,700 365,700 384,400
Quneitra 66,627 80,300 91,000 100,600 109,000
Damascus 1,552,161 1,625,800 1,691,800 1,749,100 1,800,000
Total 17,920,844 21,058,031 23,769,400 26,511,000 29,289,100
7.2.5
- Sub City Annual
Governorate District o 1994 2004 2010 2015 2020 2025 Growth
-district & Town
Rate (%)
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 0.78
Biereen 687 700 700 700 700 0.78
Tartous Total 43,647 54,300 64,200 74,700 85,600
Banias Banias Banias 28,623 41,632 52,100 61,700 71,900 82,500 3.82
Tero 726 838 900 1,000 1,100 1,200 145
K habet
Snasel 645 700 800 900 1,000 2.03
Boston
Al-Najor 266 532 600 700 800 900 2.03
Deir Total 39,121 60,175 80,400 95,400 | 107,600 | 117,100
-Ez-zor Mayadin Mayadin Mayadin | 26,151 44,028 60,200 72,400 82,400 90,300 5.35
Taiba 7,432 6,061 7,600 8,700 9,500 10,100 3.76
Makhan 5,538 10,086 12,600 14,300 15,700 16,700 3.76
Hassakeh Malkieh Malkieh Malkieh | 22,182 26,311 29,100 31,200 33,000 34,500 1.72
Ragga Thawra Thawra Thawra | 54,473 69,425 80,300 90,700 | 102,400 | 115,600 2.46
Dar'aa Total 23,844 30,536 35,600 39,600 43,100 46,200
Dar'aa Dar'aa Atman 5,942 8,929 11,400 13,200 14,600 15,700 4,16
Muzerib Muzelib Muzerib | 10,476 12,640 14,200 15,500 16,700 17,900 1.90
Yaduda 7,426 8,967 10,000 10,900 11,800 12,600 1.90
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" Sub City Annual
Governorate District o 1994 2004 2010 2015 2020 2025 Growth
-district & Town
Rate (%)
Rural Total 40,966 47,737 54,000 58,700 62,700 66,100
Damascus Zabadani Zabadani Zabadani | 21,049 26,285 30,000 32,800 35,200 37,300 2.25
Bloudan 4,685 3,101 3,300 3,400 3,500 3,600 1.00
Rawdah 2,825 4,536 6,000 7,100 8,000 8,700 4.85
Hosh
Bajet 429 604 700 800 900 1,000 3.48
Madaya Madaya 8,649 9,371 9,800 10,100 10,400 10,600 0.80
Bukein 1,746 1,866 1,900 2,000 2,000 2,000 0.67
Ain
Serghaya | Hour 1,583 1,974 2,300 2,500 2,700 2,900 2.23
7.2.5

1981, 1994, 2004

Exponential
Logarithm
4
Linear y=aX+b
Geometric y=a*X"b
Logarithm y=atbLnX
Exponent y=a*e"bX
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Syria Lattakia
40,000,000 1,500,000
30,000,000
N 1,000,000 -
5 : 5
2 20,000,000 —*— Record 3 —e— Record
él —=&— |nc.Ratio é‘ ~—&— |nc.Ratio
-~ - - Linear 500,000 -+ - - Linear
10,000,000 - — % — Geometric — (— Geometric
— % - Logarithm — - - Logarithm
——
0 . . . . . —e— Exponent 0 . . . 1 1 Exponent
1970 1980 1990 2000 2010 2020 2030 1970 1980 1990 2000 2010 2020 2030
Year Year
Tartous Deir-Ez zor
1,500,000 3,000,000
1,000,000 - = 2,000,000
g (=]
z —— Record z — RecordA
§ / —&— nc.Ratio &‘l —&— |nc.Ratio
500,000 — - - Linear 1,000,000 -+ - - Linear
— % — Geometric — % — Geometric
— %= - Logarithm — %= - Logarithm
0 . . . . . —e— Exponent 0 . . . . . —e— Exponent
1970 1980 1990 2000 2010 2020 2030 1970 1980 1990 2000 2010 2020 2030
Year Year
Hassakeh Ragga
3,000,000 2,000,000
1,500,000
2,000,000
c c
2 S
?_g —&— Record % 1,000,000 —— Record
[=% . =3
£ |~ |nc.Ratio £ ——t— | C.Rati0
1,000,000 - - - - Linear -« - -Linear
— % — Geometric 500,000 - — X — Geometric
— %= - Logarithm — % - Logarithm
o . . . . . —e— Exponent 0 . . . . | —e—Exponent
1970 1980 1990 2000 2010 2020 2030 1970 1980 1990 2000 2010 2020 2030
Year Year
Dar'aa Rural Damascus
2,000,000 6,000,000
5,000,000
1,500,000
4,000,000 /
- <
S =} A
£ 1
3 1,000,000 ¥ Record 3 3,000,000 —— Record
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Year Year
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7.3.1

(Unit: km?)

2006
Lattakia 884 19 113 46 236 935 306 629 63 2,297
Tartous 324 29 52 24 235 1,232 273 960 0 1,896
Deir-Ez-zor 82 | 18,829 | 11,657 117 269 1,845 1,475 370 262 33,060
Hassakeh 1,221 5,890 698 258 651 | 12,949 4,851 8,098 1,668 23,334
Ragga 165 9,462 330 688 656 5,554 1,998 3,557 2,761 19,616
Dar'aa 98 298 330 18 754 1,588 330 1,257 645 3,730
Rurdl 5721 13,180 1,434 32 738 1,294 746 548 767 18,018
Damascus
Aleppo 518 2,269 2,428 309 709 9,949 1,922 8,027 2,319 18,500
Quneitra 33 131 55 10 68 248 45 203 1,316 1,861
Damascus 11 0 0 0 93 14 14 0 0 118
Total 3,908 | 50,107 | 17,097 1,502 4,409 | 35,608 | 11,960 | 23,649 9,801 | 122,430

Statistical Abstract 2006
7.3.2
(Unit: km?)

2025
Lattakia 884 19 106 46 261 980 377 603 0 2,297
Tartous 324 29 19 31 260 1,232 273 960 0 1,896
Deir-Ez-zor 110 | 18,829 | 10,916 152 297 2,376 2,142 235 380 33,060
Hassakeh 1,635 5,890 653 334 720 | 12,172 7,030 5,142 1,928 23,334
Ragga 221 9,462 309 892 726 5,161 2,902 2,260 2,845 19,616
Dar'aa 131 298 309 24 834 1,443 484 959 691 3,730
Rurdl 767 | 13,180 1,343 42 817 1,716 1,105 611 154 18,018
Damascus
Aleppo 695 2,269 2,274 400 785 9,272 2,792 6,480 2,807 18,500
Quneitra 44 131 51 13 75 231 66 165 1,315 1,861
Damascus 11 0 0 0 100 7 7 0 0 118
Total 4,822 | 50,107 | 15,980 1,934 4875 | 34590 | 17,178 | 17,415 | 10,120 | 122,430
zRoag (? to 123% | 100% 93% 129% 111% 97% 144% 74% 103% 100%

) Statistical Abstract 2006
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7.4

7.4.1
(1)
1)
6 3
2)
GCEC Muzerib F/S EIB Zabadani F/S WB
Barada & Ghouta F/S
7.4.1
, Brada & Ghouta by
Zabadani by EIB WB
) . 2005 80 110
Domestic Water demand L/capita/day
2025 175 110
p -
Non-domestic demand 10 % of domestic
demand
p -
Unaccounted for water 20% of domestic
demand
Wastewater Production % 80 80
5/pY8
Max. day factor P: (Population in 1000) 12
Peak hour factor 18
DAWSSA
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742 DAWSSA

Community Population LCD
1- 5000 75
5000 - 10,000 100
10,000 - 25,000 125
25000 - 50,000 150
3)
a)
+ X
200 LCD
WB EIB 100LCD
2025 5 5LCP
120 LCD
b)
DAWSSA
WB Study 30%
30
30
10
M/P
743 M/P
Governorate District Sub-district City & Town Ratio of \I/\lv;:rdom&stlc Remark
Lattakia Al-Haffa Siunfe Slunfeh 0.1 Residential
Beireen 0.1 Residential
. ) Banyas 0.3 Big City
Tartous Banias Banyas o, Snasel Najer 01 Residential
Deir-Ez-zor Al-Mayadin Al-Mayadin Al-Mayadin 0.3 Big City
Hassakeh Malkieh Malkieh Malkieh 0.1 Residential
Ragga Al-Thawra Al-Thawra Al-Thawra 0.3 Big City
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743 M/P

Governorate District Sub-district City & Town Retio of \II\IVZ;rdom&mc Remark
Dar'aa Dar'aa Atman 0.1 Residential
Dar'aa Muzerb Muzerib Muzerieb 0.1 Residential
Al-Yaduda 0.1 Residential
Zabadani 0.3 Big City
. Bloudan 0.1 Residential
Rurdl Zebadani Raudah Batruna 0.1 Residential
Zabadani Hosh Bajet 0.1 Residential
Damascus - X -
Madava Madaia 0.1 Residential
& Bukein 0.1 Residential
Surghya Ain Hour 0.1 Residential
©)
WB Study 80%
0.8
d)
10-20%
WB Study Non-domestic
30% 10%
30% 20%
30% WB Study
e
max day factor /
12 WB 12
Peak hour factor WB Study 18 EIB Study
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Peak Hour Factor (EIB) =5/P¥®
P: Population (1,000)

7.4.4 (EIB Sudy)
Population Peak hour factor
5,000 3.82
10,000 3.41
20,000 3.03
50,000 2.61
Peak Hour Factor 15 20 EIB

74.1
Peak Hour Factor 1.2 1.6
WB 1.8

18
16
14
12

1
0.8
0.6
04
02

0

qs.

74.1

f)

Zabadani Bludan Madaya Bukein Slunfeh Banias

Zabadani EIB Study Slunfeh
Banias
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9)

74.5

Municipality
Zabadani 200 % 100 % 300 %
Bludan 300 % 100 % 400 %
Madaya 50 % 100 % 150 %
Bukein 250 % 100% 350%
Slunfeh 400 % 100 % 500 %
Banias 50 % 100 % 150 %
7.4.6 7.4.7
7.4.6 ( =03)
Item | 2004 | 2000 | 2005 | 2020 | 2025
(DAF)
100 105 110 115 120
30 32 33 35 36
130 137 143 150 156
0.8
104 | 109 | 14 | 120 | 125
(DMF) (DMF=1.2xDAF)
| 125 | 131 | 137 | 144 | 150
(PHF) (PHF=1.8xDMF)
| 225 | 236 | 247 | 258 | 270
(=DMFx20%)
25 26 27 29 30
129 135 142 148 155
150 157 165 172 180
250 262 275 287 300
74.7 ( =0.1)
Item | 2004 | 2010 | 2015 | 2020 2025
(DAF)
100 105 110 115 120
10 1 1 12 12
110 116 121 127 132
0.8
88 | 92 | 97 | 101 | 106
(DMF) (DMF=1.2xDAF)
| 106 | 11 | 116 | 121 | 127
(PHF) (PHF=1.8xDMF)
| 190 | 200 | 209 | 219 | 228
(=DMFx20%)
21 22 23 24 25
Daily Average Flow 109 115 120 125 131
Daily Maximum Flow 127 133 139 146 152
Peak Hour Flow 211 222 232 243 253
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h)

F/IS
2 1
Zabadani Makhan Deir-Ez-zor 7-4-8
) 1 1
2 1
10
)
7.4.8
2 3 (2004)
(m) (m°) (m/s) (m/day) (person) (M?/day)
26/7/2007 . D 13,800
3:00 PM *1 Zabadani 0.8m x 2 0.3 0.172 0.8 23,800 40,623 26,650
15/8/2007
1:00 PM *2 Makhan W 1.5m 0.08 0.120 0.8 8,300 10,086 1,100
*q *2
7.4.2
(1)
1
Study BOD 600 mg/l 54
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DAWSSA 750
175¢
7.4.9
llc d
1-5,000 75
5,000-10,000 100
10,000-25,000 125
25,000-50,000 150
50,000 or more 175
DAWSSA
75
23 34g/dlc 23g/dic
7.4.10
o |/
/ BODs SS COD T-N T-P
114 8.7
41.9 16.6
53.4 25.3
10.5
30.4-14.2
40.9-24.7
11.2
32.7-15.6
43.9-26.8
30-45 Duncan Mara
35 67 D.A.Okuné& G.Ponghis
18 20 10 0.9
40 25 17 0.4
58 45 27 11 13 1999
43 Duncan Mara
36 Duncan Mara
23 Duncan Mara
Kampala 63 43 D.A.Okuné& G.Ponghis
Guanabar 75 D.A.Okuné& G.Ponghis
San Paulo 44 WHO
45 WHO
54 90 D.A.Okuné& G.Ponghis
23-34 Duncan Mara
50-59 Duncan Mara
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7.4.10

g |/
/ BODs SS COD T-N T-P
59 62 D.A.Okuné& G.Ponghis
45-78 Duncan Mara
16.7 27
"Design Manual Onsite
285 17.2 Wastewater Treatment
and Disposal System"
45.2 422
BOD 23 54 g/dic
GCEC
74.11 BOD
BOD
I/d/c g/d/c
75 23
175 53.7 23 x1750/75¢
BOD = 307 mg/l
38g/d/c
SS T-NT-P Adraa 7.4.12
4g/d/c
7.4.12
g/d/c
BOD 38 (23+53.7)/2 38.4
SS 45 #1 38.4*242/205 45.3
T-N 9 #2 38.4*62/255 9.3
T-P 3 #3 38.4*20/255 3.0
#1 When BOD is205mg/ €, SSis242mg/ {
BOD SS
Annual average 205 mg/l 242 mg/l
#2 When BOD is255mg/ £, T-N is 62mg/ ¢
#3 When BOD is255mg/ € , T-Pis20mg/ £
PO, (mg/l) T-N(mg/l) BOD(mg/l)
2006/12/5 19.1 68.63 220
2006/12/18 21.7 58.60 244
2006/1/15 20.2 59.35 302
Average 20.3 62.20 255
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2)

7.4.13
1251/d/c
mg/l mg/l
gld/c
BOD 38.4 307 310
SS 45.3 362 360
T-N 9.3 74 74
T-P 3.0 24 24
Adraa BOD BOD 307
mg/l
Mayadin
400 > =
350 . 2 - o o
% . . . .
300 —te . @ _._._._._._ o _._._._4_4_4_40:‘_‘.‘_‘."_ ______ S — 90%. _293mg/l_
250_”.,!:_._._.:414_4_4::‘.‘_0_._._‘4‘_‘4_4;04‘.‘}‘:._.“_4_’:‘4_._. __80_%)_25qu1|
ot . T e I $ 70 e s Average 205 mg/l
200 :4.0_.‘_,,.‘_0:_9_..&4“»,4_,:,:,0_‘.': S -— :.’4.:‘ et oo — 22 ge. 0o 19/L
PAS 0, T 00 eeet S eegp, o eoe * Peo 80 g
A PO Y S
PR 0’0‘00“‘0’ b 0’. A
100 | . ce -
S >
7.4.2 BOD (Adraa STP, 2006)
74.14 Mayadin 27th June 2007)
Sampling Time 9:30 12:30 15:30 18:30 Average
SS mg/l 585 562 530 455 533
BOD mg/l 297 285 234 333 287
COD mg/l 433 315 255 374 344
T-N mg/l 60 44 40 44 47
T-P mg/l 3.0 3.8 35 3.0 33
Coliform | BXctena 310° 15+10° 18+10° |  120*10°
/200ml
Max 1.6
0.39 0.75 1.32 1.27 At 17:30
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8.1

(MOI)

(MHC)

M8-1

(MLAE)



)

@)

©)

BOD COD

M8-2
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84.2

8.2

821

Euphrates River Basin Deir-Ez-zor, Ragga and Aleppo
Khabour River Basin Hassakeh

Barada/ Awagj River Basin Rural Damascus and Damascus City
Coastal area (Mediterranean Sea Basin) Tartous and Lattakia

Yarmouk River Basin Dar’aa and Qunetra
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8.22

1B.
1C.

moowx»2>

o

Euphrates
Khabour
Barada & Awgj
Yarmouk
BOD COD
821
821
Euphrates BOD, COD
Khabour (Al Basel Lake) COD
Barada/Awgj BOD
Yarmouk BOD
NO;
1B
1Cc
A
B
C
D
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:BOD

BOD
BOD
. Fecal Coliform
COD
. (T-N)
Damascus
8.2.2
8.2.2
BOD T-N Fecal Cali
Euphrates 2! - -
Khabour g+l - i
Barada gt - -
- - 1,000**
Yarmouk 3! - -
- 12+2 -
Note1: *1;
*2; WHO NO; 50mg/I NOs-N 11.3
mg/l
Note 2: BOD (ma/l
BOD Vietnam Malaysia Japan

Water Supply 1-3 2

Water Supply Lessthan 4 36 3

Agricultural Use - 6-12 8

WHO
8.3
831
2025
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Discharge Load
Infiltration Load

Forest Area

N

Agricultural Land v
Infiltration

otertnd |

Non-Irrigated
Land

Live Stock (Grass
L and)
[Catle, Seep, Goat |

Aurban Area Channel

Roud, Building —T>
Rungff Rat
v
Infiltration

831

D

Runoff Load

831

Area without
Sewar age System

Household,
Industry

1
Runoff Rate

v
Infiltration
PipeLine

—

M8-6

Areawith Sewarage System
Sewarage Treatment Plant

| Household, Industry

L egend

O Discharge Load
|:| Runoff Load

— Runoff Rate
| (Runoff Load/ Discharge L oad)
1 Infiltration
Y Infiltration Load
= Discharge Load - Runoff Load




)

©)

(4)

2006
2025

| (Pit Latrine)
b P
8.32
Discharge Load, Runoff Load BOD COD T-N T-P 4

Fecal Coliform

Fecal Coliform

Discharge Load

Fecal Coliform
Runoff Load
BOD COD T-N T-P Fecd Coliform

831
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831

Pit Latrine
(Pipe Line)
©)
1
(Pit Latrine)
Pit Latrine xPit Latrine o |/ Pit Latrine ol
AdraaSTP
BOD: 38 g/person/d, COD: 66 g/person/d, T-N: 9 g/person/ day, T-P: 3 g/person/d
1989
BOD: 32 g/person/d, COD: 56 g/person/d, T-N: 7.7 g/person/d, T-P: 2.6 g/person/d
5 85%

x0.85% g / o

2.
() o 7))
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x o |/ o
Adraa BOD: 90%, COD: 85%, T-N: 40%, T-P: 0%
BOD: 3.8 g/person/d, COD: 9.9 g/person/d, T-N: 5.4 g/person/ day, T-P: 3 g/person/d

oD BOD: 95% (1.9 g/person/d),
COD: 85% (9.9 g/person/d), T-N: 70% (2.7g/person/d), T-P: 80% (0.6 g/person/d)

/ X
3.
(6)
ka/halday
1
8.3.2 8.3.3
kg/
(ha)x kg/halmm  x mm mm
kg/
(ha)x kg/ha/mm  x mm
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8.3.2

. . ; Fertilizer Application Precipi
COI;(ZTJEZTT_T ac;;\ of Basic Unit of Load (kg/halyear) Rete (kg/halyear) tation Source
BOD COD T-N T-P N P mm/year
Cultivated Iran 107 14.3 098 | 75 4 1200 JICA(2005)
Land
Cultivated Japan 28-132 0-6.9 | 300-400 | 100-150 1600 Kunimatsu,
Land (76) (1.1) Muraoka(1989)
():Average
8.3.3
. Basic Unit of Load Fertilizer Application Rate
Com?ﬁt?;ﬂ_ag;‘ i’ EOL cob T-N T-P N P Source
kglhalmm | kg/ha/mm | kg/ha/mm | kg/ha/mm kg/halyear kg/halyear
Cultivated Land Iran 0.0892 0.0119 0.00082 75 4 JICA(2005)
Cultivated Land Japan 0.0475 0.00069 350 125 Kunimatsu,
Muraoka(1989)
Cultivated Land Syria 0.0446 0.0892 0.0083 0.00082 47 24
* COoD, T-P T-N
2005
2.
8.34 8.35
kg/
(ha)x kg/ha/lmm  x mm
8.34
. Basic Unit of Load Precipitat
CO[SSSS tin; e::_agg of BOD COD T-N T-P -ion Source
kg/halyear | kg/halyear | kg/halyear kg/halyear mm/year
Forest and Grass Iran 47 7.6 0.3 1200 JICA(2005)
Forest Japan 4.45 0.095 1527 Kunimatsu,
Forest Japan 3.58 0.113 2074 Muraoka
Forest USA 3.03 0.077 1400 (1989)
8.35
Basic Unit of Load
Compartmentation of Pollution Load BOD COD T-N T-P
Kg/ha/lmm Kg/ha/lmm Kg/halmm Kg/halmm
Forest and Grass Iran 0.0392 0.00633 0.00025
Forest Japan 0.00291 0.00006
Forest Japan 0.00173 0.00005
Forest USA 0.00216 0.00006
Forest Syria 0.00575 0.0115 0.00227 0.00006
* T-N,T-P COD COD/N
COoD/P T-N T-P BOD COD 2
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8.3.6 8.3.7
kg/
(ha)x kg/ha/lmm x mm
8.3.6
. Basic Unit of Load Precipitat | Populatio
Corggﬁ”memm on of BOD cob ™ TP -ion | ndensity Source
ution Load
kg/lhalyear | kg/halyear | kg/halyear | kg/halyear | mm/year | Person/ha
Building Japan 101 34 45 16 1200 71.2 Kunimatsu,
and Roads Japan 166 102 14.1 13 1367 152.2 Muraoka
Japan 605 378 335 65 1690 138.0 (1989)
Japan 168 208 34.2 5.8 1385 162.0
Japan 102 90 17.6 3.0 1163 70.6
Japan 167 159 23.1 19 1317 157.0
Midium 147 62 111 23 1182 70.9
Urban
Big Urban 277 212 26.2 3.9 1440 152.3
8.3.7
Basic Unit of Load Population
Compartmentation of Pollution Load BOD COD T-N T-P density
Kg/halmm | Kg/halmm | Kg/ha/mm Kg/ha/mm Person/ha
Building & Roads Medium Urban 0.124 0.00935 0.00195 71
Building & Roads Big Urban 0.192 0.01821 0.00269 152
Building & Roads Syria 0.077 0.155 0.00327 0.00144 6-22 (15)
* BOD, T-N, T-P
4.
8.3.8 JICA, 2005
8.3.9
kg/
)x [kg/ / ]/mm x mm
8.3.8
. Basic Unit of Load Precipitation
Compartmentation of BOD CoD TN TP Source
Pollution L oad
g/head/day | g/head/day | g/head/day | g/head/day mm/year
Cattle Iran 53 26 2.9 0.5 1200 JICA(2005)
Sheep, Goat Iran 13 6.5 0.73 0.13 1200 JICA(2005)
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8.3.9

Compartmentation of

Basic Unit of Load

Pollution Load ECB Gol) 1)) I
(g/head/day)/mm | (g/head/day)/mm | (g/head/day)/mm | (g/head/day)/mm
Cattle Syria 0.00442 0.0217 0.00242 0.00042
Sheep, Goat Syria 0.00108 0.0054 0.00061 0.00010
* BOD
()
83.1
8.3.10
8.3.10
0.0 0.2
0.1 0.6
0.6 1.0
1.0
5
8.3.10
8.3.11
| Pit Latrine 0.1
1.0
0.3
0.8
0.3
Infiltration Load
x 1
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8.3.2

)

8.3.12
8.3.12

( BOD )

= (BOD M( ) X

( )

= ) ) )

(T-N )

=(T-N )/ ( )

Hydrodynamic Model
Water Quality Model 8.3.3
Tartous Lattakia 129kmx31km
1 1000m
Hydrodynamic Model
2 1

Water Quality Model
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43889949

sedsUENES

i

8.3.3
(2
8.3.13
8.3.13

2006
Casel 2025
Case2 2025
Case 3 2025
Casel
Case2 Adraa
Case3

oD BOD: 95%, COD: 85%, T-N: 70%, T-P: 80%
8.3.3
)
8.3.1
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[Euphrates River Basin
Euphrates
91 T-N 76 90

IK habour River Basi|
Khabour

Barada/ Awaj River Basin
Barada / Awgj
BOD

(Coastal area (Mediterranean Sea Basin)|

Mediterranean Sea
T-N 93 95

IYarmouk River Basin

Yarmouk
93 95

2
1. Euphrates River Basin
3

345

BOD 76
BOD 66 T-N 70
98 T-N 98 100
BOD 88 92

BOD 88 91 T-N

Euphrates Al Asad Dam
Deir-Ez-zor
Ministry of Local Administration and Environment MLAE
Euphrates BOD
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Ragga
19,140 kg/day

O

Asad Dan .

?

Ol34mal | @[ 45mal |

—) <1 méZl X =
Flow Rate H Deir-Ez-zor
0 - 2000 30,305 kg/day
(700 m*¥s)
8.34 Euphrates BOD
Euphrates
200 m%/s Ragga Deir-Ez-zor
Ragga 21mg/l AssdDam  BOD 1mg/l
1.1 mg/l Deir-Ez-zor amg/| Euphrates
700 m¥/s Ragga  1.3mg/l Deir-Ez-zor 1.8 mg/l
BOD 2mg/I
2. River Basin
Euphrates 10 m¥s
8.3.14
8.3.14 Khabour Barada/Awaj Yar mouk BOD T-N
Flow Rate* BOD5 T-N
River Name Governorate s Method Runoff Load Water Quality | Saf-Purification- Runoff Load Water Quality | Salf-Purification-
Kg/day mg/l Rate** Ka/day mg/l Rate**
. Calculated value 30,853 67 6,231 14
Khabur River Hassakeh 53 JVE—— o@D 0.91 BeH 0.07
) Dar'aa, Calculated value 20,841 67.6 4,166 14
Yarmouk River Quneitra 86 Actual measurement 22 (20-30) oer 29 (12-54) o
Baradal Awgj River R[L;ral Damag:;is, 29 Calculated value 74,314 221 0 23,650 70
amascus City Actual measurement 13(3-33)
Self-Purification-Rate** ; 1-(Actual measurement/ Calculated value)
3. Coastal area (Mediterranean Sea Basin)
8.3.15

8.3.3
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8.3.15

1994 United Kingdom, Hydrographer of the Navy

[LATTAQUIE TO SOUR AND FAMAGUSTA 300,000 ]

TableB.3.16

S 2m/s
0
8.3.16 Coastal Area

River Name Discharge Total Coliform

m®/day M PN/100ml MPN/day
Lattakia 1.04 1.8.E+07 1.62E+16
Tartous 1.32 1.7.E+07 1.98E+16

835
343

8.35
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8.34

(D

8.3.13 Case Case3
8.3.6
[Euphrates River Basin
Casel Euphrates
2
Case2 BOD COD
T-N T-P
T-N 13 T-P 1.9 Euphrates
Case3
Ragga BOD Cob 12 TN T-P
0.7 0.9 Euphrates River Basin 2025
IKhabour River Basin
Casel Khabour 14
Case2 BOD COD 0.7 0.8 T-N
T-P TN 11 TP 16
Case3 05 08
Barada/ Awaj River Basin
Casel Barada / Awgj Damascus
City 14 Rural Damascus 2
Case2 Damascus City BOD
14 COD T-N TP 12 Rural Damascus
BOD COD 05 0.9 T-N T-P
T-N 16 TP 24
Case3 Damascus City COD 18 BOD T-N
T-P 0.7 0.6 0.3 Rural Damascus
04 09
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(Coastal area (Mediterranean Sea Basin)|

Casel Mediterranean Sea

Case BOD COD 04 0.8
T-P 1.2

Case3 04 0.8

[Yarmouk River Basin

Casel Yarmouk

Case BOD COD 0.4 0.8
T-P Dar’aa T-N 1.2 T-P

1.0 T-P 16

Case3 04 0.9

M8-19
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)

Case Case3

1. Euphrates River Basin

Case 3 Euphrates BOD 8.3.7
Euphrates
BOD 8.2.2 BOD: 2mg/l
Euphrates River
10 —
+ Annual Average
_ — — A\ — — Lower Water Condition
8 — e e e e e e e e e e e e e e e e - —
Environmenta standard for BOD (8mg/l)
f 6.6
e /A >
6 — L AN
% Ve e > ~
é B P 7z ~ N
aQ - N
2 L7 Sl4l 39
Environmenta standard for BOD (2mg/l)
0 | | |
Current Casel Case2 Casel
8.3.7 Euphrates BOD
2. River Basin
Case 3 Khabour Yarmouk Barada/ Awagj
BOD 8.3.8
Khabour Barada/ Awgj
8.2.2 BOD: 8mg/l
Yarmouk
BOD 33mg/l
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50 —
10 —
+ Annual Average
46 + Annual Average
Environmental standard for BOD (8mg/|
0 | o L g Eirmend s (8mg)
30 —
5 =
£ B
= £
3 22 )
3] 20 8
20 —
Environmental standard for BOD (2mg/l)
10 — Environmental standard for BOD (8mg/l) 2 |
Environmental standard for BOD (2mg/l)
0 0
\ \ \ \
Current Casel Case2 Casel Current Casel Case2
Baradaand Awaj River
30 —
+ Annua Average
20 —
S
£
a
[}
I}
10 —
Environmental standard for BOD (8mg/l)
7 5.8
Environmental standard for BOD (2mg/l)
0
Current Casel Case2 Case?
8.3.8 Khabour Yar mouk Barada/ Awaj BOD

Y armouk River

Khabour River
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3. Coastal area (Mediterranean Sea Basin)

Case Case2
8.3.17 2
cc 10° MPN
8.3.9
8.3.17 Coastal Area (Casel Case?)
(Case 1: )
River Name Discharge Total Coliform
m’/s MPN/100ml MPN/day
Lattakia 1.32 2.4.E+07 2.77E+16
Tartous 1.04 2.6.E+07 2.34E+16
(Case2: )
River Name Discharge Total Coliform
m’/s M PN/100ml MPN/day
Lattakia 1.32 1.0.E+05 1.14E+14
Tartous 1.04 1.0.E+05 8.99E+13
8.2.2
MPN/100ml
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Cliaime
BPH A

oo
{510
10
g
8.39
©)
8.36 BOD
Case2  Case3
BOD
Ragga  Deir-Er-zor
BOD
34
2025
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8.3.18

8.3.18
2025 before legal compliance 2025 after legal compliance difference
flow water load flow water load reduced reduction
volume quality volume quality load percentage
m’/day mg/l kg/day m®/day mg/l kg/day kg/day %
BOD 514 5,803 40 452 5,356 92.2
Lattakia COD 11,309 3183 35,998 11,309 150 1,606 34,302 95.3
T-N 68 771 55 622 149 19.3
T-P 43 486 15 170 316 65.1
BOD 906 4,876 40 215 4,661 95.6
Tartous COD 5,379 6411 34,482 5,379 150 807 33,677 97.7
T-N 163 876 55 296 580 66.2
T-P 146 783 15 81 702 89.7
BOD 719 30,244 40 1,683 28,561 9.4
. COD 42,083 1513 63,677 42,083 150 6,313 57,364 90.1
Deir-Ez-zor
T-N 6.7 284 6.7 284 0 0
T-P 21 866 15 631 235 27.1
BOD 480 2,504 40 209 2,295 91.7
Hassakeh COD 5,218 2536 13,233 5,218 150 783 12,450 9.1
T-N 33 172 33 173 0 0
T-P 8.4 44 8.4 44 0 0
BOD 370 12,284 40 1,329 10,955 89.2
Ragqa COD 33,224 787 26,150 33,224 150 4,984 21,166 80.9
T-N 11 366 11 366 0 0
T-P 26 86 2.6 86 0 0
BOD 623 3,107 40 199 2,908 93.6
Dar'sa COD 4,985 3512 17,508 4,985 150 748 16,760 95.7
T-N 44 218 44 218 0 0
T-P 31 155 15 75 80 51.8
BOD 232 17,449 40 3,004 14,445 82.8
COD 75,091 1286 96,531 75,091 150 11,264 85,268 88.3
Rural Damascus
T-N 21 1,601 21 1,601 0 0
T-P 6.5 487 6.5 487 0 0
BOD 115 13,425 40 4,667 8,758 65.2
Aleppo COD 116,670 869 101,337 116,670 150 17,501 83,837 82.7
T-N 19 2,183 19 2,183 0 0
T-P 10 1,194 10 1,194 0 0
BOD 905 128 40 6 122 95.6
) COD 142 3880 549 142 150 21 528 96.1
Quneitra
T-N 19 3 19 3 0 0
T-P 12 2 12 2 0 0
BOD 38 1,606 38 1,606 0 0
COD 42,508 485 20,609 42,508 150 6,376 14,233 69.1
Damascus
T-N 10 432 10 432 0 0
T-P 14 58 14 58 0 0
BOD 289 97,431 40 13,370 78,061 80.1
Total COD 336,608 1218 410,076 336,608 150 50,491 359,585 87.7
T-N 21 6,906 18 6,177 729 10.6
T-P 12 4,160 85 2,862 1,334 32.1

Note) Legal regulations: BOD 40mg/l, COD 150mg/I, T-N 55mg/l, T-P 15mg/l (in case of discharged to rivers)
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BOD COD

80%

BOD COD T-N  T-P

BOD COD

8.3.19 2025 Case3

BOD
BOD Case3
56 87% 837 838
56 87% Euphrates

Coastal

85
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8.3.19 2025 Case BOD
(kg/day)
= = = [/ x100
Run-off load in | Reduction 2025 Case 3 | percentage of load
Basin 2025 Case 3 required for | after reduction | after industrial Remarks
industrial load | of industrial | load reduction
load
48,274%x0.8 Aleppo, Ragga,
Euphrates 88,486 - 38619 49,867 56.4 Deir-Ez-zor
Khabour 19,104 2,_22;5g3%8 16,680 87.3 Hassakeh
Yarmouk 8,275 3?20:&8 5,851 70.7 Dar'aa, Quneitra
. 14,445x0.8 Damascus, Rural
Barada/Awaj 32,452 = 11556 20,896 64.4 Damascus
Coastal 18,961 10_'081212'8 10,947 57.7 Tartous, Lattakia
835
3 Damascus
Damascus
T-N
D
3 Damascus 8.3.20
DAWSSA 306
280 50mg/l WHO
77.0mg/l WHO
8.3.20 NO3
Concentration range Number of Point Percentage
L ess than 50mg/I 26 85
From 50 to 100mg/! 232 75.8
From 100 to 150mg/I 41 134
From 150 to 200mg/I 6 20
More than 200mg/I 1 0.3
Total 306 100.0
Damascus Damascus
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BOD CO,

8321
Category Infiltration Purification Remarks
Ratio Ratio
Sewerage with a concrete outfall channel 0.5 0.0 Adraa STP, Proposed STP
Sewerage without a concrete outfall channel 0.9 0.0 Outfall of untreated sewage
Other pollution sources 0.9 0.0
T-N 8.3.22

2006 2025 Casel 2025 Case2 2025 Case3
20.8t/d 37.6t/d 22.1t/d 13.9t/d
2025 T-N 2006 18
2025 2006
T-N
Adraa oD
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Present (2006)

8322 T-N

T-N Discharge Load

T-N Infiltration Load

Compartmentation of Pollution Load in 2006 (kg/day) Infiltration Rate in 2006 (kg/day)
Rural Rural
Damascus| Total Damascus| Total
Damascus Damascus
Point Living System 1,009.1 35.3 1,044.4 908.2 318 940.0
Load Sewerage System 13,3804  8724.6] 22,105.0|(a)Sewerage: 0.5 12,0424  43623] 16,404.7
Industry 1,324.0 163.0 1,487.0 (with concrete out fall) 1,191.6] 146.7 1,338.3
Sub-Total 15,7135 8,922.9 24,636.4|(b)Sewerage : 0.9 14,142.2 4,540.8 18,682.9
Non-Point|Land Use System 2,113.7 54.1 2,167.8| (sinple excavation) 1,902.3] 48.7 1,951.0|
Load Live Stock System 156.1 9.1 165.2|(c)Others: 0.9 140.5] 8.2 148.7
Sub-Total 2,269.8 63.2 2,333.0 2,042.8 56.9 2,099.7
Grand-Total| 17,983.3 8,986.1] 26,969.4 16,185.0 4,597.7| 20,782.6

CASE-1 (2025)

Compartmentation of Pollution Load

T-N Discharge Load
in 2025 CASE-1 (kg/day)

Infiltration Rate

T-N Infiltration Load
in 2025 CASE-1 (kg/day)

Rurdl Damascus| Total Rurdl Damascus| Total
Damascus Damascus

Point Living System 1,997.3 53.7 2,051.0 1,797.6 48.3 1,845.9
Load Sewerage System 26,5534 10,619.5| 37,172.9|(a)Sewerage: 0.5 23,898.1 5,309.8] 29,207.8
Industry 3,508.2 432.0 3,940.2| (with concrete out fall) 31574 388.8 3,546.2
Sub-Total| 32,0589 11,105.2| 43,164.1|(b)Sewerage: 0.9 28,853.0 5746.9]  34,599.9
Non-Point|Land Use System 3,046.6 35.2 3,081.8| (sinpleexcavation) 2,741.9 31.7 2,773.6
Load Live Stock System 207.2 12.0 219.2|(c)Others: 0.9 186.5 10.8 197.3
Sub-Total 3,253.8 47.2 3,301.0 2,928.4 425 2,970.9
Grand-Total|| 35312.7] 11,152.4| 46,465.1 31,7814 5789.4[ 37,570.8

CASE-2 (2025)

T-N Discharge Load

T-N Infiltration Load

Compartmentation of Pollution Load in 2025 CASE-2 (kg/day) Infiltration Rate in 2025 CASE-2 (kg/day)
Rural Rural
Damascus| Total Damascus| Total
Damascus Damascus
Point Living System 1,042.2 53.7 1,095.9 938.0 48.3 986.3
Load Sewerage System 21,986.3] 10,619.5|  32,605.8|(a)Sewerage : 0.5 10,993.2 5309.8] 16,302.9
Industry 1,601.0 432.0 2,033.0| (with concrete out fall) 1,440.9 388.8 1,829.7
Sub-Total| 24,6295 11,105.2|  35,734.7|(b)Sewerage : 0.9 13,372.0| 57469 19,118.9
Non-Point|Land Use System 3,046.6) 36.2 3,082.8| (sinple excavation) 2,741.9 32.6 27745
Load Live Stock System 207.2 12.0 219.2|(c)Others: 0.9 186.5 108 197.3
Sub-Total 3,253.8 48.2 3,302.0 2,928.4 434 2,971.8
Grand-Total|| 27,883.3] 11,1534 39,036.7 16,3005 5790.3] 22,090.7
CASE-3 (2025)
T-N Discharge Load T-N Infiltration Load
Compartmentation of Pollution Load in 2025 CASE-3 (kg/day) Infiltration Rate in 2025 CASE-3 (kg/day)
Rural Rural
Damascus| Total Damascus| Total
Damascus Damascus
Paint Living System 1,042.2 53.7 1,095.9 938.0 48.3) 986.3
Load Sewerage System 10,993.1 5,309.8  16,302.9|(a)Sewerage : 0.5 5496.6] 2,654.9 8,151.5
Industry 1,601.0| 432.0 2,033.0[ (with concrete out fall) 1,440.9 388.8 1,829.7
Sub-Total| 13,636.3] 57955  19,431.8|(b)Sewerage: 0.9 7,875.4] 30920 10,967.5
Non-Point [Land Use System 3,046.6 36.2 3,082.8| (sinpleexcavation) 2,741.9 326 27745
Load Live Stock System 207.2 12.0 219.2|(c)Others: 0.9 186.5 10.8 197.3
Sub-Total 3,253.8 48.2 3,302.0 2,928.4 434 2,971.8
Grand-Total|| 16,890.1 58437 22,7338 10,803.9 3,354 13,9393
T-N
2006 T-N
Barada/Awaj MOl 2004 838 m?/
165 m?/ WB 2003 302
m?/ 1,844
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827 mY NO; DAWSSA
77mg/l NOz-N 17.4mg/l 77x0.226
32,100 kg/d 1,844x17.4 14,400 kg/d 827x17.4 23,300 kg/d
2006 T-N 20,800kg/d
(©)
T-N 8.3.23
Case3 822
T-N 12mg/| WHO NO3;50mg/l
8.3.23
2006 2025 Case 1 2025 Case 2 2025 Case 3
T-N Infiltration Load (kg/d) 20,783 37,571 22,091 13,939
Rate against 2006 1.00 181 1.06 0.67
Water Quality as T-N (mg/l) 17.4 315 18.4 1.7
Water Quality as NOz (mg/1) 77.0 139.4 81.6 51.6
8.3.6
D
1) Euphrates
Euphrates BOD
8.2.2 BOD: 2mg/|
2) Khabour, Barada/Awaj, Yarmouk
Khabour Barada/ Awgj
822 BOD: 8mg/l
Yarmouk
BOD 33mg/l
3) Mediterranean
8.2.2 1000
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MPN/100ml

2
Barada/Awgj

©)

8.4
84.1

)

2025
Khabour

8.2.2

14

A: Barada/Awg basin (Rural Damascus)
B: Coastal basin, Yarmouk basin (Lattakia, Tartous, Dar’ aa)
C: Euphrates basin, Khabour basin (Deir-Ez-zor, Ragga, Hassakeh)

Damascus

&)

Adraa
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T-N 12mg/l

BOD

Barada/Awgj

Case3
WHO

56 87%
Euphrates  Coastal

Euphrates  Yarmouk



©)

8.4.2
@

oMW
oMW
flume Steffen flume
Steffen
pH
pH
85

(= Regional Plan)
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o O&M

O&M
°
)
2 7
c/p
2
4 GTz
GTZ
7
O&M
JcA

©)
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8.4.3
)
84.1
32,000 7,500

84.1
Lattakia 28 627 172 1 100 0
Tartous 110 1,996 2,446 2 730 0
Deir-Ez-zor 0 382 119 1 100 1,740
Hassakeh 43 509 320 5 370 495
Ragga 0 0 0 2 0 1,740
Dar'aa 189 6,765 17,203 10 2,093 2,969
Rural Damascus 102 2,821 1,767 0 0 0
Aleppo 11 1,955 1,677 0 0 0
Hama 80 2,401 1,685 3 2,783 1,398
Homs 142 4,251 3,044 3 0 703
ldleb 62 1,268 2,497 3 100 175
Sweida 62 1,503 840 3 510 0
Qunetra 0 0 0 0 0 0
Damascus 0 0 0 0 0 0

838 24,478 31,770 32 6,686 7,480

709 691 11,060 3 (x 1,000 2006 )

2006
Damascus
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Damascus Adraa Ghouta

Adraa Adraa
Damascus
8.4.2 Adraa 8.4.3
8.4.2 Damascus
Adraa Adraa
8.4.3 Adraa
Adraa
56
95,200 m®

BOD-SS  0.3kgBOD/kgSS
BOD  300mgl MLSS 2,500 mgyll

238,000
m°/ 485,000 m¥/
BOD 300 mg/l 5.2.19
90%
S 136 258
COD 275 435
Y2006 7 5
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8.4.3 Adraa

VSS
1
VSS (%) 58 47.9
Y2006 7 5
@)
8.4.4
844
JCA The Capacity Development of

Environmental Monitoring at Directorates for Environmental Affairs in
Governorates

4 8.4.5
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84.4

Adraa
Adraa
3 Adraa
8.45
(ha)
1,162ha 100,000m*/day
0,
Aleppo (4.412ha) 50% 123 (810 )
938 ha 66,000m>/day
Homs (2,500h3) - 50 (237 )
3
1,610ha
! 0,
Adraa (7,000n) 20% 65 (936 )
Deir-Ez-zor (1,200 ha)
)
8.4.6
8.4.6
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8.4.6

85

N -

85

8.5

93

Public sector

M8-45

Private sector

19




13 13
95,142 5
90.6% 101 128 ( 851
)
85.1
()
5 86,156 90.6
6-9 5,905 6.3
10-50 2,690 2.8
51- 100 183 0.2
101 128 0.1
95,142 -
Damascus Rural Damascus Aleppo 3
59% Homs Hama 75%
101 Damascus Rurd
Damascus Aleppo 3 79 Homs Hama 5 92
( ) 34 101
63 ( 852 )
85.2
Lattakia 8 8.6% 4,075 4.3% 4,083 4.3%
Tartous 2 2.2% 3,427 3.6% 3,429 3.6%
Deir-Ez-zor 4 4.3% 2,169 2.3% 2,173 2.3%
Hassakeh 2 2.2% 3,095 3.2% 3,097 3.3%
Ragga 1 1.1% 1,865 2.0% 1,866 2.0%
Dar'aa - - 2,640 2.8% 2,640 2.8%
Rural Damascus 21 22.6% 14,374 15.1% 14,395 15.1%
Aleppo 19 20.4% 29,642 31.2% 29,661 31.1%
Hama 9 9.7% 7,126 7.5% 7,135 7.5%
Homs 7 7.5% 8,012 8.4% 8,019 8.4%
Idieb 4 4.3% 5,097 5.4% 5,101 5.4%
Sweida 1 1.1% 1,460 1.5% 1,461 1.5%
Qunetra - - 190 0.2% 190 0.2%
Damascus 15 16.1% 11,970 12.6% 11,985 12.6%
Total 93 100% 95,142 100.0% 95,235 100.0%
)
b
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8.5.3

25

AId R[N

40

43%

17

15

21

53

57%

93

57

43 853

)

2

Appendix 1 Industrial Wastewatre Quality Analysis Survey in PART 111, Volumelll
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8.54

. 7 9 2 3 Homs

o Homs 1

10 (Damascus, Rura Damascus, Dar’ aa, Tartous, Lattakia, Deir-Ez-zor, Hassakeh,

Raqga, Sweida, Homs, Aleppo) Rural Damascus
854
8
2
3
6
1
3
3
3
3
3
4
1
7
4
61
8.5.5

M8-48



8.5.5

=
o

[
[

w
by

pH

Precipitable soil materias

Total Suspended Solids

Sulfide

Sulfate

Ammonia/Ammonium

Phosphate

Qils, grease

O|O|O|O|O|O|0O|0O|0O

O|O0O|O|O|O|O|O|O|O

Boron

Cadmium

Chromium

Copper

Lead

Mercury

Nickel

Zinc

Cyanide

Arsenic

BOD

COD

TDS

Chloride

o|Oo|O|0O

O|O|0|0O

Fluoride

O|0O|O|O|O0O|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O|[w

O|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

Pesticides

O

1

pH 6.5-95
19

mg/

( 851 )

34

pH 10.2

BOD

NH,-N 100 mg/l

10,000mg/I

(

61

)
BOD 800 mg/|

8
8.5.2

200 mg/l NH4-N

M8-49

pH 2.5

pH

BOD 2,000



8.5.3

e 200 mg/l
PO, 20 mg/l 854
[ ]
o 12
85.6
. 44%
14%
85.7
85.6
C )
8.5.7
7 1 14.3% 6 85.7%
14 6 42.9% 8 57.1%
3 1 33.3% 2 66.7%
4 3 75.0% 1 25.0%
3 1 33.3% 2 66.7%
13 7 53.8% 6 46.2%
7 3 42.9% 4 57.1%
1 1 100.0% 0 0.0%
52 23 44.2% 29 55.8%
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Maximum limits of discharging
into sewer networks=6.5 - 9.5
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Maximum limits of discharging
into sewer networks=100 mg/l as NH,-N
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8.5.3

Maximum limits of discharging
into sewer networks=20 mg/l as PO,

1,400, 1,500, 2,000
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©)

oMW
Aleppo Tartus
Lattakia 3 78
44
Tartous Lattakia 20 ( 858 )
85.8
1-5 6-9 10-50 51-100 101
Lattakia 90 25 14 0 0 129
Tartous 119 44 25 0 0 188
Deir-Ez-zor 4 0 0 0 0 4
Hassakeh 0 1 0 0 0 1
Ragga 0 0 0 0 0 0
Dar'aa 9 7 2 0 0 18
Rural Damascus 9 2 2 0 0 13
Aleppo 64 80 98 0 0 242
Hama 11 1 2 1 0 15
Homs 14 4 1 0 0 19
Idleb 44 17 23 0 0 84
Sweida 4 0 0 0 0 4
Qunetra 0 0 0 0 0 0
Damascus 3 0 1 0 0 4
Total 371 181 168 1 0 721
) (2006)
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e OMW
e OMW
[ ]
°
e OMW

mg/litter  NH4-N 2,250 mg/litter PO, 2,000 mg/litter TDS 13,000 mg/litter n=8, pH

BOD COD

8.5.9

10

(OMW)

pH 4.4 BOD 9,900 mg/litter COD 159,000 mg/litter SS 6,000

8.5.9
- : '88 '07 ‘07
Item Tunisia 80 Germany ltaly UNDP 1) Aleppo 2) JCA3)
pH 5.2 - - 47-5.2 - 44
SS (mg/) 172,000 1,000 20,000 - 9,000 342 6,000
6,000
BOD (mg/l) 90,000 — 30,000 — 45,000 —
75,000 100,000 60,000 60,000 3800 9,000
COD (mg/l) 120,000 — 100,000 — 35,000 —
196,150 130,000 150,000 41,000 159,000
NH4-N (mg/l) - - - - - 2,250
PO, (mg/l) - - - - - 2,000
Oil & Greece 2,000 - 3,000 -
(mg/l) i 300-10,000 5,000 10,000 493
Polyphenol i 10,000 — 10,000 — 3,000 — i i
(mg/l) 24,000 15,000 2,300

1) UNDP Industrial Waste management for the Olive Oil Pressing Industries in Lebanon, Syria & Jordan
2) Having been left in a pit far beyond operation period (Jan. 2007)
3) In the wastewater quality analysis of this Study, pH as minimum and others as maximum are detected.

Number of datais seven data. (Jan. — Feb. 2007)

oMW

13

oMW

Dar'aa
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>
Lattakia Torjarno Deafe Spring
3 2006 11
>
1999 Sfax city
) Sfax city
oMW
e OMW
e OMW
> UASB
UNDP organization (Integrated Waste Management for the olive oil pressing industriesin
Lebanon, Syria & Jordan) Homs OMW
Coastal Area  OMW UASB
oMW
> OMW
Dar’aa oMW
25,000m’ 40
[ ]
[ ]
[ ]
[ ]
8.5.10
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8510 OMW (
pH 5.6
SS (mg/l) 1,080
S (mg/l) 6.0
NH4-N (mg/l) 220
PO, (mg/l) 23.0
Qil (mg/l) 0.1
BOD (mg/l) 1,400
COD (mg/l) 2,400
TDS (mg/l) 2,100
) JICA 2007
«( )
6
34 M/P
8511
85.11
( )
1-5 6-9 10-50 51-100 | 101
Lattakia 1 0 0 0 0 1 0
Tartous 1 0 0 0 0 1 0
Deir-Ez-zor 0 0 0 0 0 0 1
Hassakeh 2 0 0 0 0 2 0
Ragga 1 0 0 0 0 1 1
Dar'aa 0 0 0 0 0 0 0
Rural Damascus 4 2 0 0 0 6 0
Aleppo 12 0 0 0 0 12 1
Hama 0 0 0 0 0 0 1
Homs 1 0 0 0 0 1 1
ldleb 0 0 0 0 0 0 1
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8511

( )
1-5 6-9 10-50 51-100 | 101

Sweida 0 0 0 0 0 0 0

Qunetra 0 0 0 0 0 0 0

Damascus 10 0 0 0 0 10 0

Total 32 2 0 0 0 34 5

(2006)
6 8 3
3
a
8-10
BOD 200-300
mg/litter
b
45-50%
c
1-5%
100,000 mg/l
300,000 mg/I
85.12
8.5.12
SS (mg/l) COD (mg/l)
Deir-Ez-zor 418 2,683
Ragga 140 6,500
) (2007)
>
Deir-Ez-zor
Euphrates
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Euphrates

Deir-Ez-zor

Damascus Aleppo Rura Damascus

258 282 92%
68 Damascus Zabadani ( 8513 )
8.5.13
1-5 6-9 10-50 51-100 101

Lattakia 0 0 0 0 0 0
Tartous 0 0 0 0 0 0
Deir-Ez-zor 0 0 0 0 0 0
Hassakeh 0 0 0 0 0 0
Ragga 0 0 0 0 0 0
Dar'aa 0 0 0 0 0 0
Rural Damascus 17 3 0 0 0 20
Aleppo 38 5 4 0 0 47
Hama 11 1 0 0 0 12
Homs 2 0 0 0 0 2
Idleb 9 0 0 0 0 9
Sweida 0 0 0 0 0 0
Qunetra 0 1 0 0 0 1
Damascus 171 13 7 0 0 191

Tota 248 23 11 0 0 282

) (2006)
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Damascus
Zabadani

M8-59

8.5.14
pH 7.6 45 6.7
SS (mgll) 1,990 820 160
Sulfide (S) (mg/l) 55 0.1 24
NH,-N (mg/l) 600 5.0 144
PO, (mgll) 100 1.0 29
BOD (mg/l) 1,100 150 550
COD (mgll) 10,900 146 5,120
TDS (mg/l) 33,500 1,780 13,100
Cr (mg/l) 30.0 0.04 1.2
) JCA 2007
Zabadani
200
pH
BOD COD
TDS TDS

8.5.14

Damascus



Damascus Zabadani
15m?/
3
8.5.15
8.5.15
3
pH 7.3 6.3 6.8
TSS (mg/l) 129 31.0 88.0
Sulfide (S) (mg/l) 1.8 14 1.6
NH,-N (mg/l) 70.0 1.0 24.5
PO, (mg/l) 5.0 0.2 31
BOD (mg/l) 200 40 123
COD (mg/l) 8,640 784 4,710
TDS (mg/l) 1,100 887 995
B (mg/l) 25.0 0.70 1.3
Cr (mg/l) 74 0.02 2.54
Cu (mg/l) 6.0 0.3 2.2
Ni (mg/l) 253 3.77 97.7
Zn (mg/l) 83.0 0.17 28.0
) 2007
3
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855

®
®
[ ]
°
————————————————————————————————————————————————
_______________________________________
i
I
O SO PSS
|
v
— —
pH >11, ORP=650 8.5 <pH<9, ORP=250
_________________
—> —
PH <2.5, ORP=350
Y '
—> [l = ! > f——
pH pH pH
pH <6 8.5 <pH<9.5 6.5 <pH<7.5
[ ]
[ ]

25 7,613
89 5
100 25
1/4  Aleppo Aleppo Damascus
Rural Damascus 3 82
8.5.16
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1-5 6-9 10-50 51-100 101
Lattakia 164 5 2 0 0 171
Tartous 103 0 0 0 0 103
Deir-Ez-zor 40 0 0 0 0 40
Hassakeh 44 0 0 0 0 44
Ragga 59 2 0 0 0 61
Dar'aa 83 0 0 0 0 83
Rural Damascus 916 82 71 3 7 1,079
Aleppo 2,730 585 369 24 15 3,723
Hama 198 2 1 0 1 202
Homs 407 9 12 0 2 430
Idleb 173 5 0 1 0 179
Sweida 73 1 0 1 0 75
Qunetra 2 0 0 0 0 2
Damascus 1,330 68 23 0 0 1,421
Tota 6,322 759 478 29 25 7,613
) (2006)
( 8517 )
8.5.17 2004

135,725 ton/year

11,138 ton/year

39,576 ton/year

10,061 ton/year

31,186 ton/year

40 ton/year

227,726 tonlyear

) Statistical Abstract 2006, Central Bureau of Statistics

BOD 6,000-10,000 mg/I

COD/BOD

3 8.5.18
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8.5.18

Items Maximum Minimum Average
pH 8.6 4.4 6.7
SS (mg/l) 4,300 258 1,790
Sulfide (S) (mg/l) 1.6 0.8 12
NH4-N (mg/l) 125.0 75 49.2
PO, (mg/l) 175 0.2 6.7
BOD (mg/l) 460 40 280
COD (mg/l) 7,300 1,570 3,600
TDS (mg/l) 4,381 1,488 2,671
)
Adraa
COD/BOD
21
pH

M8-63

2007
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BOD

40 mg/litter (BOD) 800 mg/litter
(BOD)
( 8519 )
8.5.19
pH
6
BOD
COoD
TD.S
AOX
) 2002
8.5.19
pH
pH pH3
pH10 2 2
85.6
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overflow

(return to storage tank)

Wesk acigic | | | a4

wastewater

Inlet |

8.5.6
SS
25
BOD COD

BOD COD

BOD BOD
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BOD

UASB
100 mg/l 10 mg/l
8.5.20 4
8.5.20
o
X
o
2002
NH4-N (POy)
2,250 mg/litter
600 mg/litter 300 mg/litter
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8.5.19

8.5.7

pH
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8.5.7

8.5.21
8.5.22 (

8521

aoo ‘aod

Hd
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8.5.22

pH
pH
pH
pH
BOD COD COD
BOD COD
COD
UASB
BOD COD
BOD
UASB
pH
RO
UASB
pH
Deir-Ez-zor pH
Aleppo pH

M8-69




8.5.22

pH
pH BOD
COD COD
COD
100
pH
pH
BOD COD COD
pH
pH
BOD COD COD
pH
BOD COD

"Pre-investment Study for Banias Wastewater Project and rehabilitation of Banias Refinery
Industrial wastewater Treatment Plant" May 2005, Syr-BPS 6-01 (E), Ministry of Housing and
Construction, Syrian Arab Republic.

pH

pH

pH
pH

pH

pH

pH

pH
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8.5.22

TSS
pH Qattinah
RO TDS
pH
pH
pH
3
« )
8.5.23
8.5.23
(@) (@)
I
= 8 | 8
o o O o O O
o o o
o o O o o
o o o
o o
(¢} o O
O (¢} o
() o o o
() () o () o o o
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pH

BOD

COD

[oN ol No X Ne}

oO|J|O|JO|O|O |O

O |O|O |O

o0 |0 |O

o|jo|JO|O|O|O|O|O

o

oO|lo|lo|O]|]O|O|O O[O |O

oO|lo|o|O|O|O|O O[O |O

o|lO0O|lO0O|lO]|]O|JO|O|O|O|O

8.5.24

8.5.24

Dar'aa

R- Damascus

Damascus

Damascus

Damascus

Deir-Ez-zor

Damascus

Damascus

R- Damascus

R- Damascus

R- Damascus

Homs

R-Damascus

R-Damascus

o|O0O|O0o|O0O|O]|JO]|JO|O|O

R-Damascus

oO|l|o|JOoO|O|O |O

R-Damascus

R-Damascus

R-Damascus

Lattakia

R-Damascus

Tartous

oO|lO0oO OO |O|O

OO |O|O |O

JCA 2007
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( ) 8.5.22

4
“End of pipe technology”
1992 (
) 21 : ( )
( 8525 )
85.25
a
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8.5.8

. (6 )
[ ]
[ ]
c
Casel ( )
lkg
| Case-1|
200 mg | 1kg 20 mg
8.5.9 =H
(
1
)
859 (Case-l)
Case2 ( )
S ( Case-1 )

1x10° mg 8.5.10
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Case-2|

| Tk 1x 10°° mg (0.000000001 mg) |
-1 -2 -3 -4 -5
85.10 (Case-2)
Case-3
Case-2
( 8511 )
( 01 )
| Case-3|
| 1kg | ] | 0.01mg |
8511 (Case-3)
Case-4
1 2 1
( 8512 )

8.5.12 (Case-4)
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