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Tablc A-4.1 Summary of Flow Measurement
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- Table A-4.

6

Q)

Water-Storage Divice in Pilot Area

o (Souréc: JICA Study Team)
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Total Availability of water storaqa davice
Type T e
of District Folal ["Parcaniage rl;m: Pricemiage Caparl"u‘wa[eslmrqudeu:. :
Building i i a5 y
L ; Yo | Farcanlage © Yol Parcentage | Tolal | Darcentage
Meadan B 1 3% PN LY 1A s16% 5. 3% | 2 3%
[c zerea 13 ) [ 7i% [FERET S 5 FRIPEN 3 1% H JERRY
New Zirens 15 ] F0% 15T ae0% | 3 33 3% 31 M0% ; 3
Houses  |Yarmouk Camg 15 ' 7% 14 3338 6  a2%% | 3908 1 TN
Prestradamn | 13 t Ti% 127 3% 3R ECIEERE] 0%
Tasamen Quater | " 2 00 [ 12 3 i 2 W 132% 1 EIS)
Sub-Total - 90 T T 5 7 356% | a6 | sis% : w [ saw 7 s1%
_ Sehocs + 1 1Y T =153 ) 3% ¢ 9 Yo% 3 13354
Hospias < ¢ 99% < 105 5% o o™ ;g 06% 3 1090%
Govemmaniai Olfice 3ulding ) ! 9 0% 2 ek | o 5% g Io% T g%
iSub-Total 10 2 0.0% Rk p 4.0% g 9.0% LR
Total i} l 100 4 4.9% 96 ¢ 98.0% 46 ¢ 37.3% 33 MA% T E NT%
(2)
: Availabdity of Water Storage Devica (Cont)
Type e e e e s ...Yes (Cont)
©of District Ty Frequency of flling up Ihe water storage device inthe day | Thme o7 filing up the wazer $16rage ¢avice]  Cenlrod of Milling up ke water storage device
Building of One time pef g2y L rwalimes perday “"";:':'d‘.::""?" Day tme Night time . Butormatic Contrat “Hand operatid aniro
. Ylnu. aalmj “Ez;cjn!aqq r ‘P;;;en!a-;e_ Toul——Pmlnlagc Toul;f Pescentage “Total‘Z Percm(a;e" Perccn!:qe T&;_I _Puﬁ;ma;:
[ . Meadan i AR 30% 3 0% c ] asw 13 gryy | 93l edzw D0 Fo 0. 313w
|G Zareca 2 1 23% 30% 3 atw. § o i at% i 1 . sa% | L1 siw 1 ¥ 1% | -
'Eg-,,z.;-n_ '8 ] ao% 6% 3 J0% 0 0% | Y1 oew ISR 12Y [ 1L ) N
Houses © [Yamouk Camo 1 1 rels) 363 2 0% 1 T % 3P D 1 14% § 296% . g
Paiesting Cama 12 R ES) 0% ] ©83% 11 5% R ) 7 i si3% 5 R
Negarmen Cade {11 2 182% 3% 2 90% P33 0tk L LY i) 3 8% LI . 1)
Sub-Tedat ] 58 13 W% 1.6% 1 1% 53 3 e % 18.6% 7 TN 19 1 qan
Scnigis 4 0 0N 2% 1 Ts0% | b1 250w 2 0% ¢ 3 50% 11 8o
B Feteas 1 0 ! 00 oo% i @ oo% o 0% 1 9 sok | 4 100 0% 2 00%
| GoenmensOffice duising | ¢ o | : oo 1 500% 3 L 0o% ' 50e% 8 0 90% P s 1 L%
Sub-Total i i 0 1 8% 1 10-0% 1 e ] 1 0% 1 9 9.0% 1 0% 1 00%
{Tota) %5 | 18 : 188% & Ut 10% 1 2 ;. 24% | 8! S% [ i6: 167% | 75 taM% i 2 [ 2.3%
3
Suw. [ Water Tank >1,0m3
Oistiict | rarortanks 1S rotat Capacity
- i Tank . .
Mexan 2 © 2 4
QK Zahers Ed E I 3
New Zahera 1 2 2.
Yarouk Cama | + i I 3 _
Paiesting Camp 9 : i . 9
Tadamon 1 i 2 S 2 Aver2qe
Sub-Totat ' [ " Li
[scroos 4 HELE s
Heosprals 4 5 «
:J‘;f‘:;rfﬂtal_ 2 3 s Autraga
Syb-Towl 10" & ] &8 -
Total _u 1) 80 47 ]
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Table A-4.7

Water Storage Divice in Mezze-Razy &Kafar Sousch-Lawan

(D

- Availability of Water Storags Device
Tota) iy otV 2
: o‘ hns ND . Py “!S
District Formality Houses - Tol:ar Fercenlage | Totat | Percentage
: 1~ LS 19m3 . i
| Tadas! Tow!i Percentage | Total | Percentage |Tolar Pergenlape
Forme £ 1 1LY » o5 01 323% 18 Bk ERENCEDY
Mezzefiagi [ B [RREL] 7 o7.6% 16 ;  432% 0 4% v i 2T%
Sub-Total 10 i 1H% [1] 37.4% 2% 0 A% W P M3% [XLY
Foanat 2 ) [} 2 100 0% 8 ¢ 667% O Y
Lawan infatmat 13 1 56% [x] B4 4% 7 a2 ¥ S2%% ¢ S|
Sub-Tolal 18 1 % 29 957% 1w 500% 3, B 33%
[Voal 100 | 31 30% | 97 ] 97.6% | 43] #1.0% | 51 | 510% ] 5] 50% ]
Avaitability of Water Storage Device (Cont.}
o e ey S R e R T et A
District Total of mquency of Time o fibng up Ihe waler storage Geace - X e
L mm'& . NMN e et
it o008
B . e o o e
2 . Tacks | Totali Pargentage i Tota! | Percenlage [Tdlat! Peiceniage Tolat: Percastage
" formal n Q L R o0k 6 ¢ oD% V1. 33¥ 0! 6es 13N
Merze Redi . indgrreat i LS 0: i 00% 1 i gt 101 oA 27 WDOe (1 L 3T
Sub-Toal ) s 15 15% [ S 00% Y1 5% 111 dsw |87l eRs% i 1 P Es%
. Formal | FE 4 »3% 4 co% Sy} -83%m 181 & < VI ;B L 66T
Lirsan " wdpemal - 17 g s2% i2 O0% t sey (M eay | T 4T LU T
$ub -Tolal 29 10 A% X 6.8% 1 €9% 119 gs8h | Tl ma% P 655% ]
[ Toua NI ETTR R 0% [ 3.1 34% |20] 206% | 74[ 163% | 211 21.6% |
: .
Availabifity of Waler Storage Device {(Cont}
Yes Wom}
District BRI
of ) S
Tarks Tolali Perceniage § Tota § Percentage | Tolaf i Pritamiage | To@! | Perceniage
- " Foanat » 24 7T4n L1 I % £ 19 4% ’ IX%
Mezze Radi Intormat N Qi M [ Doa, 8 21 6% ¢ 005
Sub - Tota) . 1] [3) ITA% 1 5% 1 208% 1 1.5%
Forma 12 [ 817% 0 GO -4 g3 . |0 0%
o Lawen ot 3 ] 525% [ 1.3 8 471% 0 I 00%
Sut-Yolal L TR 9 ! 0t% 1 M4 b} - 88%
[ Tota ] 57 Fi] Fsa% [ V| 16% [#3] 237% 1 .+ | 1.0% ]

(Source: JICA Study Team)
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Table A-5.2

Water Charge Collection Centers

- (Source : DAWSSA)

A-70

{No.} Name of Centee Nameof  {Number of|[Number off ~ Area |Population Water Demand
Sub District _[Custermery Employer | (ha) Served (m3/d)
1/DAWSSA Kanawa 12,363 7 164] 44,700 22,150
Shaghour
Sarouja
Sathiche :
2|Kanawat Kanawat 11170 31 209 43500 23,950
..3|Bab Mosallah  |Midan 14,103 3 40| 67,700 28,750
b 2iftia
- 4|Rukn Aldyn 1-Aksad 20,407 4 286 | 109,100 46,000
' S.Yazid "
& 2-Kassioun
- 5| Al Juser Al AbeadSalhich E. 10,936 3 1t6| 39,300 16,860
s Akrad
6]Al Sbeke Salhieh W. 9,089 2 134 29,600 12,500
7|Mouhajreen Mouhajreen 15,471 2 179 38,100 9,120
_ o Kassioun S o : : '
- 8{Shaghour Shaghour 10,460 3 201| 27,100 11.650
‘ Kimarea ' : o : )
9|Bab Toma Kimarea - 19,762 2| 123 31,200 13,270
10{Abasyin ~ Sharky Al Tijar{ 10,379 3°  170] 40,500 17,150
' ‘ - [Kimarea - S IR
11|Baghdad Street - {Sarouja 12,862 31 179 29400 14,420
. Kimarea , g : o
12|Massaken Berze |Massaken Berzd 10,073 14 591 71,500 © 38,250
: Bcrzcmbaiaﬂ - ' [ R | .
13{Kaboon - |Kaboon 7,933 S 2| 380 39,700 ! 17,050
:. _ 7 |Berze _ ‘ : S
14{Al Achmar -~ - |Kadam 11,461 3 315 | 105,000 44,570
: . - |Midan 3 B , R
15(Mezze Mezzel = 16,688 17| 11,297 | 101,500 - 55,180
Mezze2 | N ‘ Lo
16| Dummar Dummar - 12,458 ©3 3,535 | 74,500 33,100
Kywan
Kora Al Wadee| - ; , _
17|Jobar Jobar 9,705 2 481 | 69,700 29,630
18| Tabbaleh Tabbaich 8,090 10 346 51,900f 022,020
19{Mokhayam Mokhayam 18,466 s 227 | 214,700 50,470
20| Kafar Souse Kafar Souse 8,797 3 1,278 | 120,300 51,070
- Midan ' '
Kadam ‘ o ' S
" Total 240,673 94| - 10,353 {1,349,900 597,200



Table A-5.3  Meter Reading Arca

Rt

No.] Name of Area Ared Populfw?ioh Served| Water Demand
(ha) _ (m3/d)
1 Tabbaleh* 378 53,100 22,550
2|Ziftich* 223 31,100 13,230
3|Midan* 551 178,300 77,280
4|Moukham* 227 214,900 90,450
~ 5|Al Kadam 676 92,400 39,250
6| Al Shagour 230 33,900 14,570
7|Kanawat 235 57,800 31,090
8|Kafar Souse 948 85,400 37,610
- 9|Mezze 1,423 96,800 | - 52,550
10| Techrine Garden 2,607 57,200 24,160
11|Mouhajreen 1,377 60,200 25,420}
12|Kassioun 494 32,100 13,570
13|Iban Nafis 119 © 10,000 - 4,220
14|Massaken Berze 351 50,2001 - 25,610
15[Akrad S 62 23,500 9,930 |
- 16fYazeed 66 23,000 - 9,330
17{Fayhaa | 54 Coa0700 8,730
18¢Sarouga | 156 - 44,200 | 19,160
19]Keimarish 321 78,000 - 33,110
20|Green Area 106 12,000 6,540
-21|Kassioun | 278 29,000 12,680
| 22|Eastér Tigara 38 O 12,800f 5,420
23|Eastern Salhieh | 94| . 29,000 12,260
24|Western Sathieh { 99 22500 - 9,490
25|Kiwan ~l i3s 2,900 11,580
26|Berze Village 278 28,800 12,240
27|Jobar 637 | 98,000 41,610
Total 12,060 | 1,477,300 653,640

© {Source : DAWSSA)

* Thls meter readmg area ;mluds pertnlly areas out of the Clly
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waler into the reservoir due to groundwater level dmp

(Sour-.e DAW SSA)
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Table A-5.4 Service Reservoirs in The City
[Code Name “Location Flevation|Nos. of]Capacity[Surt. AseafEffec. Depth Type [Completion
| No. (m) Tank | (m3) | (m2 {m) Year
- K1 [Kassioun Middle [Mt Kossioun | 84000 2 | 40451 _ s03) 7.35 |Undergr. 1980 |
K2 |Akead Middle |Akrad | 83200| 2 | 1061}  265] 400 (Undergr| 1930
+[k3 |Kassioun High _|Mt Kossiown "1 881.16| "2 | 1,554) 221 703  jUndergri 1955
K.7 |Kassioun Supcnor Mt. Kassioun __?2&’{3 3] . 550]. 137|400 |Elevated] 1964
K8 [TV “TIMtKassioun | LISS00} wa | wa | Twa | wia |Blevated] 1964
S |WaliNew Mt Kassioun 796000 4 | 61,440[ 7,680 800 |Undergr 1980
oA [walion T Mo Kassiown j 80L27| 3 | 7,500 1,881} .00 {Undergry 1958
{E |Akad Low ___ |Akrad 785001 2 | 4,100 _ s04| 5.00 |Undergr| 1983
+lILE [Eastern _ |Berze | 74938] 2 | 282401 7,060 400 _|Undergef 1963
B.1v|Berze Village  |Berze 83124] 1 | 569 144|395  IElevated| 1965
B.1b|Besze Bohooth  [Berze pie fabricate | 831.24] 2 | -5862] 1,128 5.19 Undergr| 1983
B.2 |Akrad High _ Akad | 880670 2 | 1872 - 488 384 [Undergr| - 1967
110 [Western Shiker Sq. Mouhagerin | * 755.50| 4 | 42704}  5024] 850  [Undeigry - 1982
M {Mezze | [Mezzedabal | 77225| 2 [ 8732 | 2183 400 (Undergrd 1953
M2 [Mezzelligh [Mezzedabal | 82481] 2 | -2901f 725|400 - |Undergit 1960
MS Mczzc_#_?S_ﬁ o '\{ezEc L 850001 1.} - . 500 ' - -+ |Elcvated Under coast.
N.1'{lbn Alnafess  [Berze _|..s0s42] -2 |- 2000} 500} - 400 - Undergr] 1983
MRk [Knorshead " iMouhagerin | 815230 T2 [T2,000(  500| 400 |Underge] 1968
C.A |Abba Siien tigh ,A_‘:’b%slmsquaf | Tes622| 1Y “38i| 82 485  [Elevated _Notused
Ca |Kadam High Kada@,ﬂbwés_fﬂ_ﬁfore 68827) 1 | 387 82 485 |Elevated| 1975
- [Cc [BabEastern  |Bab Sharki 68i6d| 1 | 387| 82 485 |Elevated| Notused
-i@-i: Jobar High *~  |Jobar |._700.92) | . S00|  100) 500 _ |Elevated _Notused_
Ck_[Kaboonlligh Kaboonstcet |- 72899] 1 1 ' 387) 82 485  (Elevated) Notused
iCm |Bab Mosallah - [Midan_ - - - 168567 1 387 82| 485  |Elevated| Notused
A Ibn:\ssaker___ |ion Assakerstreet | 67583] 2 | 2,470} 625 7400 |Underge|. 1985
A.1 lOumawiyin Old {)_u_rilg‘tv_gyvirg§q westpard 696.67| 1 | 530|228 232 {Elevated| 1973
A7 [Oumawiyin " JOumawiyinSo westpar| "~ 694.10] "2 |7 72,470| 635|400  fUndergri 1990
P fobar JobarAkkash |- wa {2 | 2470] 625 400 Undergr| 1981 -90
1A [University Ctty l\jggz_e_“_ T m2o0] 2 | 2470 N | 400 |[Undergr 1993
Nicm [Kadam Store— |kedsm DAWSSASioce | 689.00) "2 [ 2470| wa | 400 |Undergr! 1991
Ks_ |[Kadom Railway _|Kadam Railway Stion |~ 687.55| 2| "2.470| Twea | AG0" |Undergr 1989
M.a2{Mazraa . - IMazraa eastern park 694.38f 2 24760 - 625 4.00 Undergr 198.L;§9
Note : 1. Mark (*) shows a service reservoir with booster pumps.

2. The Kabocn High service reservoir is not used at present becavse v.ell pumps have nd enough capacity for Immg
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Table A-5.6 Water Consumption of Large Blocks in The City

No.of Pressuse Zone Hame of Water Sourve Arez | Population] Water Conrsumption)
Large Block | _(Scevice Reservoir and Prodution Well Center) (ha) - (md/d)
.01 Fastern Boeze Highl Kahoon Boostcr Punping Station & gk S.R. 21 300 1,670

(€K} |
102 Fadtern Berze Highl Berze Vilhige SR (B.1v) 3 7,900 4,200
oy Berze High 1 Akrad Hligh SR (B.2) 3 4,500 2110
) Geree High | Terze Bobooth 5.1 (B.1b) 15| 13500 7,300
803 Berze Medium Aksad Low SR, (1E) 03| 23500 1,710
R4 Berze Medine Kaboon Boostet Pﬁmp’:ﬁg Station & High S.R. 123 13,200 5,500

e (C.k) |
001 Pamas Center Superior High | Kassioda Svperior S.R.(K.7) 1 14.900 6,220
332 Baivas Center High Bl Kasstoun 1ligh S.R. (K 3) 78 26,500 11,230
D03 Damas Center High | Kassiounn Middte S.R. (5. 1) .96 331,800 14,150
Do1 Damas Ceater Modiom. Wali SR (LA) 76| 84900 35510
05 Danus Cenfer Medjum Westers S.R. {11.0) B 229 13,700 15,250
) Univiersity P.W.C. {).A}
DG Western S.R. (11.0) 632 157,900 2820
. . Dumaniyin PW.C. (A2) - :
001 - [Dunus Center Low [bn Al Rafeas SR (N.1) 250 12,400 17,290
1 . Mazras PW.C. (M29) -
oS8 [3aimas Center Low - Lasteznn S.R. (L) 250 95,200 32850
09 Demas Center Low Eadera S.R (11E) 2] 107300 18520
0210 Daras Corter Low Western S.R, (10} 20| ssao 253,210
’ {ibn Asaker PW.C(A)
Kadam Store (K M) & Kadam Rai h\ay P, CKs}
. Takadom PWC{4) . : e -

B {M {anas Centes Low Waili S.R. (1.A) 586 67,200 . 21670
MOT " [Merre Medivin Mezze SR{M.1) A 19,300 37,510
MO2 Modze Ihigh 1 & 1 Mezze Iligh S.R.(M.2) i51 9,500 15310
M3 Mezze Fligh| & H Mere iligh SR (M 2) 77| 16300 9,250
M3T VMeaze High1 & 1 Wat SR (LA) [ 2400 1,550
Adrport Mezze Madum Mezze SR, (M.1): Bulic water supply 176 6,400 3,000
ot R EEDRT 614,500

(Source ; DAWSSA & JICA)Y
1) System fossis Nmmlcd based cathe exivting water deaund (1995).
2y Bxisting peroedage of sytémlossis 35 %

3) Terget perceage of sysem loss js 25 f7¢.

Remarks: -
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Table A-5.8 Analysis Data of Fringe Well

Borchole Name Dischargd Working Hours|  Supptied Water Reservoir | Booster Pump{Assumied Heac

‘No.

: _ (o3 | - (hrsidayy - | (m3/day) (m3/month Vmd) | (hesiday} ()

1 {tiadaia 50 4 200 6200 25 50

2 |Hzibneh ' 50 4 2000 - 62000 25 3 50
3. [Burg Alzahera 50 15 750] 23250 25 10 50
4 |Kat A Nasha 50 4 2000 6200) 25 4 50

5 |af Alward 50 4 2000 6200] 25 50

6  |[Daf AMose 50 14 700]  21,200f 25 8 50

7 |Karm Taha 50 '8 1400}~ 12,400] - 25 _ " 50
8 |Goret AlSheabai | SO 8 400] 12,400 25 4 50

9 . |Karm Fida 50 i 700f - 2L,700{ 25 : S0
10 fAbWaN 50 3 150] 4650 25 + 50

11 [Nasbat Omar {Ladba Omar)] 50 10 o oso0 1500 25 6 | so
12 (Al Harmain L 50 14 q000 2100 250 | 10 | 5O

13 |Alabara ' 60 12 ©o720] 0 22320] 30 12 50

14 [Kanm Noh _ - 50 10} so0|  15500( 25 . .50
15 pAl Kase® 50 - : o : 25} 50

16. [Al Kisari o Loso 4 200{  6200] 25 4 S0 %

17° [Halaweh ‘ so | 14 | 700] 217000 25 4 A

18 |Mazc Kabakbieh - . | SO 4 a0f 6200| 25 4 L S0

19 |Kafar Souseh School 50 4 200]  6200] 25 4 50
7 ol ; : ' N T 7.630] 236220] 480 7
{Souce : DAWSSA) ' o : : ' S

Note : * under repaifing.
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Table A-6.2  Characteristic of Medium Block in The City
No. of No. of Ases - {PopulationpWater Consumiption]  Estimated System Loss of Leakage Saved Water | Pipe Length
Large Block]Medium Block ] by MiP__ (30} without DMA (mdd] with DMA (m3'd) :hy DMA {3y (km)
o (01 k3] 3100 1670 35 hE3 10 037
E02 £o2 63 2,900 4,200 88 63 25 0.92
BO1 BOI 39 4,500 2410 s 330 136 195
802 T R VES BNEXTTY U ) AU ) AN -2 SNt Mt
Bo3 | Boxa | mi| 9300 . 5000 3,337 23| 954 10.85
~ o poaa 64l  ss00| 2820 2,636 1483 | s 1647
B03.3 63 7.300 3,390 2,595 1.333 Tt 16.2
BO4 BO4 i3] 13200 5,500 5,075 3625 1,450 LT
D01 DOl 4] ta900 5,220 364 260 104 379
Doz D2 78] 26800 11,210 2,433 1,738 693 28.33
D03 D03 96| 33800 14,180 8,528 6.306 3,522 63.65
DO4 Dol | 97 37300 15,630 |. 10.09% T 7.308 2.883 5393
Dotz | e} 29%m0{ - w2u0| 9.779 6.085 2794 s22
D043 85 18.300| 7.660 8.842 6.315 2.526 47.26
DOos Dos 7| 13700 15,280 5323 3,308 1,522 31.98
DOs DG6.1 97| 2000) 87s0| EETNE 863 346 7.08
D06.2__ 115 | 30,200 126200 1A% 10% | 411 8.39
D3 . | - Tuar] 51,20 21,460 | | L2 9] 10.00
D064 130 | 33,500 17,690 1,62 1,150 s64| o
D06 3 153] 21600 9,300 1,009 1.363 sis{ 1116
DO7 DO? 280 | a0 17,290 0 0 0
008 Dozl | 3| 15000} 5,260 635 454 182 3.34]
' | D032 _ sz 19,300 3,110 an — s38 | 235 132
D033 711 24,100 10,110 1,024 733 293 539
. DOS.4 - T 108 | 36700 15,370 1.561 1.115 145 B.19
T D091 134 | 14300 soro] 3,158 | 2256 902 16.57 |
: D092 178 | 19000 7,850 1,195 2996 | 1,169 2201 |
D0g.3 195 | 32,200 13,430 | . 455 38| o0 R3] 2402
D04 183 | 30,200 12,610 FETE] A apso| 1,212 2163
L Dos.$ 131 | 21,600 2,020 3088 2,206 832 16.20
310 - Dol 829 119400 9390 2,226 1,590 636 13.17
pioz | 3 a0e00 21,340 8.768 6263 | 2,505 51.89
D1D3 616 | 82,700 37,640 16,322 11945 | 4775|9806
- D104 - 227 214,700 90460 6.163 4402 1,761 3647
- DlOS - |- 181} 88300 37230 49141 3510 1,404 29.08
D06 | B9} 12700 5,230 2416 1,726 §90 14.30
pro7. [ 129 21900 10,000 3,502 2501 1,001 20.72 |
| p1og 133 | 25200 10,530 3410 2579 1,031 21.37
D109 84| 290800 13,950 320 60| 652 13.50
pieio | 1s3] 21800 9,080 4,154 2047 1,187 24.58 |
D011 ; (3] 22000 9.160 3,609 2,573 T 1)
D1l Dl s36| 67,200 21,670 1,529 1092 437) - 1060
MO1 Mot |7 o .se| 3400 4,110 2385 Ll 631 1652}
oMz | i) a8 5,730 332 2,372 949 23.00
MQL3 is2 1 11100 12670 8,048 5,749 2299 55.74
MO2 - M021 63 o asomo] U 14,630 3293 2353 TN 14.63
MO2.2 . 91] 5600 6680 4757 3.398 1,359 2013
M03 MO3 177 45,400 9,230 0 ) 0 o
MG Mo4 35| 2900 1,530 3335 X33 1,607 1318
Aiort Nipont 6| 6,400 3,000 0 0 0
Fotal - 7,214 {1.375,700 614,590 177007 126434 50,573 | 1.016.31

(Scurce | DAWSSA & 11CA)
1) Average foss of leakage from CEP o 10 md/heun.

Remarkx

2} Avaraga lovs of system laakege aucept

CIP is 4 03 hroken

3) System Toas is estiniafed bazed pa the enisting water demand (1995).
4) Exnting perceotage of sysies foss 8 33 %,

5) Terget percestage of systear Joss v 25 %,
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Table A-6.4 Summary of Proposed Blocks

No.of Area | Population[Water Consumptiof  Saved Water Water Head | Pipe Length]  CIP Length
Medium Block {ha) by M/P (mMd)] by DMA (m3/d) (n) (km) (km)
E0L 27 3,100 1,670 10 . 0.37 ]

E02 68 7,900 4,300 25 - 092
BO1 39 4,500 2,410 136 . 495
BO2 i5[ 13800 7,300 N - 6.15
BO3.1 81 0400 5000 ) osa| 11 2085 214
R03.2 64l 6800 2820 783 D) 1647 169
X 63| 7300 3,890 741 16.21 66
B04 123] 13,200 s500f 1,450 - 3171 326
nol 43| 14,500 6,220 104 - 39
D02 78| 26,800 11,240 695 - 2534
D03 96| 33,300 14,180 2,522 100 6305 445
DiM.1 971 37,3008 156300 2,883) 56 53934 7.88
D042 94| 25200} 12,240 2794 7952261 763
Do | 85| 1sd400| 7,660 2,526 61 47.26 6.90
Dos 227 13,700 15,280 1,522 62 3198 3.62
$06.1 97| - 21,000 8,750 M6 56 7.08 | 0.35
DBs2 | 11S§ 30,200 12620 A ss 8.39 1.01
D063 137{ stevo| o 2ande0f 489y 38| 1000) 120
T poes | 130 - 33,900 Coomeso| T aed) 47 9.48 114
D065 153 | 21,600 9,300 546 57 11.16 1.34
D07 280 | 32,400 17,290 0 e 3
 DOS.1 44 Tas000] - e2e0| 82 48 EXY 051
bos2 | s7| Tugdwof o osmof 238 49 4.32 0.65
_Cbos3l T} gl 2m00) o woa0f 293 72f  sA9p 082
Dogs 108 | 36,700 15,370 446 37 .19 1.24
DOY.1 34| 13300] 5,910 R ) 251
ibovz 198 19000 A1 S Lisg)  29f @ 2201 _.3H
pega | wes| axao0| 0 13d30f 1,313 2 N 365
DOv4T | is3 dpz00f 120y o n2daf a7 2263 343
__bpgs 131 21,600 9,020 882 25 16.20 246
_obroy o 8217 194004 0 9490f o 0 6364 o 13Ty 1S
D102 | 333l 40,600 C 21,0 2,505 | <s| 5189 6.07
(D103 616 ) 82700 3640 478l <s| - 9896) 1157
DI04 | 227 214700) 90460 1,761 AT 3647 421
obros o M81{ BR300 3722800 L 1A04f 0 S0 0 2908) 0 340
D166 | 89l 12700 s280 690 421 30| 167
bioz .3 129 23%00f  1epoo) o LooLy 371 2072 242
opus f Tnsfoss00f esaof 103 42 21.37 250
— DIDY 84| 29,800 13,960 652 ol Haso| T 1ss
DL0.I0 | - 1s3] 2hR00( . 90804 . LISTH 20 24.58 288
1011 133 | 22,000 9,160 1,031 <5 237|250
DI 586 | 67200 21,670 Y <5 10.60 082
_MOL1 ) sey . 3400y 4000 6821 32 16.52 1.28
Motz 18 4800y o snof o9l A1) 23004 1.78
_ MO1.3 189 ] 11,100 12,670 2299 4] ssmafl 432
MO2.1 631, "3900f 4,630 Loy 18 1463 303
M02.2 9] 5,600 6,680 1,359 18| 2013 437
MO3 177 | 16,100 9,280 0 - :
Ma4 35 2,900 1,580 1,007 86 12.18 285
| Airpott 476 6,100 1,000 i - :
Total 1,214 [ 1,375,700 614,590 5051 1,049.31 12223

{Source: DAWSSA & !l(?A)
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Table A-6.5 {(1/2) Evaluation of Prinri(y fov B[g>poscd Blocks

No. of
Large Block

Factor of Evaluation

Popuiation

Informal
Population

Water Consumption
by M/P

Saving Water
by DMA

Casi lron Pipe FDilfece noes between Torecasted

Used Rativ

and Measured Dernond

Rusat
ol

Evalntion

EOL

C

E02

Bol

BO2

BO3

BO4

POl

bo2

D03

DO+

DOS

DO6

DO7

D)8

D9

D10

Dl

Mol

Mo2

MOX

alo|nio|wlzisivls|>iciroizioio|lclale)aln

nawwm>w|nn>>>=nnpmnnnn

s Hellelizllaltaleli--diali=-l[slinlialiaiielioliat Ialialial o

MO

Ml wi> (> miwixeEiciE|oEiesEiOialo

M2 MO IR0 EIOO Oicliwmw

i[Oz DO EiF{ealomEE| o0

Bemarks

Evaluation factors are Jdetermined below:

A: fligh peiority (6 Blocksy  B: Medicm piiority (8 Blocks)

© TFolal Number

C: Low priority (F Blocks)

Evajuation

Population

Informal
- Popuiation

Water Consumption
by M/P (m3/4)

Savieg Water
Ly DMA (md/d)

Cast Iyon Pipe
Uszd Ratio

Bifferences behween Forecasted
© and Meabured Demands.

‘A
B.

C

>100,000
10,000-100,00¢]

<10,000 :

>30,000
30,000-10,000
' <10,000

>30,000
30,000-10,000

5,000
5.000-1,000

>12 %
12%-5%
L <5%

>115 imes :
-1.10 tirnes- 1.00 time

Nome .

(Sduce : DAWSSA & JICA)

10,000

<1,000 -
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__Fable A-6.5 (2/2) Evalvation of Priority for Proposcd Blocks

1Sourie t DAWSSA & SICA) .

A-82

No. of | - Factor of Evalustion Resalt
Proposed Block]  Population Infosmal. Water Consumption Saved Water | Cast ron Pipe | Dilferences between Forecusted of
Populstivn by MT by DMA Used Rotio ard Measured Demand Evalustion
E01 C B c c C c C
5 C 8 C C Cc c c ]
| nol C B C C < i c c
B B C c - B C - C C
JRT XY U SN AN I R -— e v s ¢ ¢
ey | TR T c e I e ¢ _TTTTTe
T B03) . c ] C 1 c B c cC
) B B C A B — C B
Dol . B B C c | ¢ C C ]
D02 B B8 Lt B - C c B
| Do B C B A C C C
Dot B Cc A B__ A C o \ C
Do4 2 | B c | A ___C c ___C
| D33 B - C S A A c B
Dos | B C B A A C ‘B
. Dosd B c | Cc c A o B B
2 8 | c | B C . A1 B _ B .
D06.3 A c A C R o B A
o6 ) c B C a1 B A
0065 B c C B A B B
D07 B B B C c i c B |
sl . | B C [ C B _ C j c
B LS . c B _ B € :
B L S B ¢ C _ I B B
B e B B c B B B
B B_ P TN B A b \S — B
B C. S Y Y A i _C 8|
AN S SRS T NSO SO S SN N : e N
R e T B N S IR P - T
_B _C c B 8 C. C ]
- B c_ B B A | C B
B R B A [ e I B
A A _ A i A T« ¢ A
A AT AT T A AT AT A
N A s A T A T LA A |
e | e T e B TTe A B
T T|e B Al A A AT
R N B, A A B - A
...... B | ¢ |TTTA B T A N
B | . B ~ C. - |- A A _ B LA
B ‘B C S AL B 5 B
A A A € B C A
¢ . C _ C B ] B | ~C [
e | < C B B | e | €
B C B A A C 8
T C c_ c B A C. &
C C - € A 8 C C .
C A Cc c C c B
C C. . C A C C c
: : ! " Total Number K
Remarks Evaluztion faciors ae determined below! :
o . A: High priority (10 Blacks) _ B: Medium peicrity (21 Blocks) o C: Low priority (18 Blocks) .
. Evaluation Population informzl © | ‘Water Consumplion Saved Water © | Cast Iron Pipe | Differeaces between Forecasted
. L Populstion by MP (mdd) by DMA Uscd Rafio " and Measured Démands
A >50 000 30000 | ¢ »0000 >1,000 >12 % >1.25 times
B 5$0,000-10,000 30,000-10,000 £20,000-10,000 1.000-50¢ 12%5% "1.25 tmes- L0 time
e ] <0000 | - <10000 - 10,000 <500 5% None



Table A7 Flow Measurcmoat a Pilot Arca

© Date

6.13.97

6407

Co70

Time

9,00

9348
10.00
16,30
11.00
11,30
1200

230

{360

1230

{400

4430

15.00
1530,
16 40

16 3

1700
1§64
b5 30
200
1930
200

pIURITE

Rl R)H
L R
2200

R H

2340

R

p00
Sh300
Cinn -

130

o200
o I
RIS
10

rd ‘
ad

it e fad el ad
T
g

PYRPIRIC R
. [FVRE LRI
far o e sl

100
124

BEEATEE
126
oo
anl
S 429°
T30
TR0
33007
6.00

630,
i.o0

£00

‘830

9.00

tar
o

20700
md ey
0.759
0787

0716

R

0802

TGXIG

o7
0.790
7RG
0768
0.764

0754

.730

0.750

0.751
L0701

0.7500

0.754
1742
0742
0739

0732
0724

G715

G724

77

0712
0A93°

690

0671

GB35

64y
Tn3)

0626

(624
062t
OBIR
YARS
0616
0.620
0.622.
(0620

a6
s
{1620

TALY
0621
S 0627

0627
0622,
o
0.625%

0628

el B

0.631°

0.674
0.704

07

a7

07N

0630
0.652:
0.667:

0 763‘ ’

[.D230
Tty
(1032
0010
009
0 o0%
COH03
000k
(1{3a
(.002
o

0004

0.3
'40,0“(}
L%
G010
OGO
0010
[(XH §]
0010
10,00

0009

0011
onl2

0012
0013

0013
00]2
0Nl

oM

0.1}
0012

nd
D
(LA
RO
rots

OUER
o0y

o
O

YRR

013
TTOR
voLs
0ot3
T E
Qs

0015,

OIS,
0014,

0015

0015

0018
0.014
0.615:

0015

0016
0014

LT
0013,

0012

noip

003 -

0018
0.015. .

3D

L ENY

462"

0268
(302
G570
030y

(Ry2N

{FAR3
08y
058y
0383
.582
0585
0582

BRYE I

TR

1) K3

Cossy

T03%3
T ) RR2

COSRT

0384
(381
0350
(378

0377

L0a78

(7Y

6,508
0367
0339
33y
s
9,335
dhs29°
Cas

T

050
0.50%
0308
0309
BGRID)
030
03y
(1308,
0509

0509

0310
0.500,

0.505

0504
0.500

T 05060
0315;
033l

0330

0517

0561

0301
0507,
a3l
T s09

Tpsor

0340

6,355

103K SDM0 Towl

M Sy
0102
o i
INIEE
0.H8
wly
124
0123
0127
a1
0123
0123
0123

ni
[RTER
0118
0117 .
R

AR
- LY

T ulis

0115
wike -

L]
D11l
0.107
0108
0108

C00G

S 0103
{).099
0.GU3

T 1LORY

0.687

GO%E

to8t’

O8O

S G080

008l

0080

G080,
0681
D080

0080,

0080
0.080'
uuxu;
0081

oo

o078
0.079
0079

0078
0078’

0078

0079
0.080°
0.081;
0.084
1087
0092
oy
“neo
008!

o

IR
0306
G037
A {3

0o
SUTIEN
EORIAY |
G
050
D
050
0048
O

)47

AT
007
0050
A 030
0047
RO ¥

0043
0048

TR

00642
RINIER

Mg
08I0
3R

0637
1034

Qo3
L3
(629
027
001
0027
SN2y

4024

PYas
Sho2s
2y
00y

AT ERAT
fo2s

0025

8026

YOI
L0258
002
9026

0.026.

Y026

L0025,
Lo
0025

0026

D026

4.029

0032
0036
0036
0038
e
o031
003

o et e o e W e, e —— e e am ma ms

[RR RIS
b400
P20
L4318
1456
P47
i.467

T LA

1453

453

1.430)
1424
1419
1412
1 408
14
12y
.40
(RIE

© 1403
1410

]
1400
1.390
i.376
R
1374

1360
S13N
R BT

{513

1289
{247

{24
1.231
1213
RIYi
198
L
NL3|
280
il
202
AIX]
OR
107
203
200
204y
1oy
192
06
193
203
193
200
204
1.224
1.246
1.26R
1.299
b 330

3

1393
1.417

' Tota) Consumption 117,247 m¥/day
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Table A-8.1

Work Yolume

- sam¢ as above .

month blcoks to  total length  lengthftcam
i survey. (km) (k)

i 4 98 49 .

2 " 17 oo

3 " N "

4 " N "

5* 5 122 61

6 4 98 49

7 " " "

8 " " i

9 " o "

10 " " H
11 n o H _ H
12 ¥ L N 7]
Total - 49

1200 - 600

% : There are 49 blocks to cover in 12 nionth. l"herefore one
ewa block was a’llolecl in May when the whcather is nuld
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able A9 242 2) 1low Maters, IMipes and Valves for IMA Saatem

Note W0 W 20 are installed of production Ttiage wells
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Flow Chail tor Formulation of DMA Plan

Analysis & Review of lxisting |’|unA.~$rl'l Yata f Studies

(Distribulion Network, Ledger, Démand & Supply, Natural Conditions)

L S

Cuot;linalim ‘ N Lxamination of Prinviry DMA : : Coordination of
‘of SCADA {Admuustmmclw.m.; supply & pressure Zonesy  f<{  Informal Avea
Syslem : T - , : Development

l' Primary _['rujvélitm of I)ishiilmiogl t\numﬁni |
_ ,L . - 2 _ .
T Preliminary Distrilmiion D , I*u‘hl .‘;uwey:, 5

~ Netwaork Analysis K1 (R, I’lw,:,:,uw Joak) l

¢ .
“Waler bupply District l’lannmg

m l)wulmg by Distribution Sotrces R
2 Dividing with Geographical Conditions
3t Review & Ranking at Allowahle Water Pressure
(0 Bounding Ly Obstractivn .
i Clissification of Distribution Conditions
R # tassification of Q&M Functional Conditions

"

LT 1 e
- I‘ xaunnalmu of DMA System
(Classification of DMA Scale : Lacge/MedinmfSmall Block Systems)

' | Allernatives | Distributed Distribution Netwaork Annly:&isi
- l‘”“—" Amant Furecust {(Wul season, Dy season)

[ Formulation of DMA l’]au]
o na
Lie____.{ - Evaluation of DMA Plan
' v Stabily T
20 Maintainability
o Llficiency

- Feunomic viahility
B bmpartialily

: \Ir Yes
Formulution of !mph-mi‘nldllun Program

for DMA -Syslvm

Recommendation of Flow fate Menitoring Sysicml
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THE STUDY ON THE DEVELOPMENT OF
WATER SUPPtY SYSIEM FOR THE DAMASCUS CITY

—Mi_;;,uro A-34
__Flow Chait of l)\’l;\ Planning
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Leakage Reduction

Program Area

isting Boundary of The City
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LIST OF WATER SUPPLY FACILIT[ES

'
~ 7
~ 7;
LN\ 1

oy

(Bl Muukaren)

S

wse

Harada Transmission Maln

_’_-

\

" h Y
[Ain #Haroush ] : s
2 "’" F'hhn\sﬁ'i] N
Ay Sl

Rel, No. © Nanw of Facitity
1 , kaboon Production Well Center
2 ' Warwar Service Reservolr
3 Jaramana Production Well Center
4 { Takadom Production Well Center
5 i Mezze #86 High Service Reservolr
A i Ihn Assaker Production Well Center
A.l | Oumawiyin lligh Service Reseevoir
A2 Oumawiyin Production Well Center
B.tb - Berze Bohooth Service Reservolr
- BJv Berze Vitlage Service Reservolr
" B.2 i Akrad High Service Rescrsolr
C.A  Abba Siin lNigh Sersvice Reservolr
© Ca Kadam High Service Reservolr
" C.c - Bab Easiern High Service Reservolr
€.j - JSobar High Service Resefolr
C.k Kahboon Booster Pumging Station & g
" ligh Service Reservolr
C.m. ;° Bab Mosallah High Service Reservols '
D bimmear Booster Pump Station
1 - PDumniar High Service Reservoir _
D.2 . Pummar Regulation - | Service Reservolr
N3 Pumimar Regulation - 2 Service Reservolr
D4 2 Dumwar Regulation - 3 Service Reservolr
G .7 Jemarya Scnvice Reservolr '
G.ps: .- Jermarya Booster Pomping Statio
LA Wali Service Reservoir - :
LE | Akrad Low Servife Reservolr
H.E . _Eastern Sinvice Reservolr
.0 Western Service Rescrvolr
J - Jober Production Well Center
LA University Production Well Cenler
K.l ; Kasloun Middle Service Reservolr
K.Z 1 Akrad Middle Service Reservolr
K.3 - Kassloun High Scrvice Reservolr
K.7 ' Kassloun Supeslor Service Reservolr
K8 . T.V Senice Reservolr - . ’ _
K.m | Kadam Store Production Well Center
K.s- i Kadam Superlor Service Reservolr
M.l : Mezze Service Reservolr
M.2 | Mezze High Senvice Reservolr
M.a2 . Alazraa Production Well Center
N.l. 1 Ibn Al Nafeas Servlce Reservolr
R.K ' Khorshead Service Reseivolr
I,('gcnd i [E] : Existing Facility

3] On going Project

SCALE
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' .
l Wali New
-——dl .
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JAPAN INTEANATIONAL COOPERATION AGENCY IICR) |

THE $TUDY ON THE DEVELCPMENT OF :
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure A-4.2 .
Location of Water Supply Facilities
NIPPON KQEI1CO, LTO.

A90



S T
LEGEND

'Flow Measurement Point

| Pressure Measusemient Poim

Adminisirative Boundary

awnacea [ Boundary of Block

b S

e (R LT SA M L e Ju{* el , T L ey e 3%

v CLd- . :
i - . i ; N - LI e " e . . . EE e

ad Low
A sty

) Mezze A

L
- :—.n;a.-«h‘_‘ il

- S TR T . 7 _ TR . _ ‘
- : \ Vel Cr "e ‘ ' o e se s T . 1 1A EVTTRVATIONAL COOPTRATION SUISUY (livas .

THE STU8Y 4N THE BMIL0MIENT o)
WA llK SUTLY SYSTIM BOR TUL Dadianaiis LT

i Figure A-4.3
' tocation of Flow and Pressure Measurement

BRI S T % vt TR o R - I T T : R . o I . s . AL .
A A . Lo Lol ] ; B LIS : o ad Je 5 =, - -
/.‘j ' - ~.i'bl" . PR _ 5 tae L . i’ B - ot i — . . . . " ) . . K dd v MERON WA T SO, T

s
e

A9




L

' LEGEND y ' E
[ L(‘akage . A A o y r-‘-.-_---"'(’J(\\...}_: P

i Detection i . 1 T |

LineNo {  Detection Date

i _ July 1,1997

JPAEIEREY

iy 50997
July 15,1997

Large Block Name

Administrative Boundary AN I Y ‘ : # o y -

Boundary of Bloc S e i RN e ERRE 0 50" o I ; . AT S 2 A el s
. . . : s = g . €5 ORI 2 R

N R

A LR

TAPAN IVEURMATERNAL COtTERATHN AGEMY WA

THE STUDY O8N THT B VELOFMENT )
WATEK SUPFLY SYSTEN BOR THE Bakascis O

Figure A-4.4
Location of Leakage Detection
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Figure A-4.6 Flow Velocity at Reservoiss (IIE & 1A)
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Figure A-4.7
Flow Velocity at Reservoirs (110, M1 & M2)
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Figure A-4.8 IR
Maximum Flow velocity at HO-D10
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Figure A-4.9
Pressure Record on 10 June, 1997
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Figure A-4.40
Pressure Record on 19 May, 1997
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Figure A-4.12
Flow Data at House {Formal Area No.1,2 & I
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ltgme A-4.13
Flow Data at House (Formal Area Nod, 5 & 6)
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Figure A-4.14
Flow Data at House (Formal Area No.7)
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