_Table 5.5.12 Pumping Details for Tishreen and Kywan Wellficlds

Well Static Water Pumping Pump Installation .
Level{m) WaterLevel Capacity Depth{m) §
(m) (Is)
W’hﬂSC[ _ i
Tishreen 3 5 20 25 45
~ |Tishreend 5 22 25 45
Tishreen 3 10 36 - 25 60
" iKyvwan 2 '5 27 30 35
Kywan 3 5 27 30 35
~ |Phase I : ' :
“[Tishreen 1 s 55 15 65
. | Tishreen 2 5 50 15 60
| Tishreen 5 10 47 -25 60
Tishreen 6 1S . 80 S0 90
| Tishieen 7 13 30 10 50
Tishreen 9 8 36 . 25 30
.| Tishseen 10 5 50 - 10 60
-, |Kywan4d - 05 45 4235 - 50
- |Kywan 5 -5 45 - 15 . 50
- |Phase Il o
Tishreen t1 0 s .25 0|
Tishreen 12 5 25 25 40 |

_‘Fable 5513 Detaits Fringe Wells to be Re-cquipped

~ Well .~ Proposed Installed  Anticipated Anticipated
‘Number.  Capacity  ~ Drawdown (m)  dynamic waler
- C(is) o level (mbgl)
i - 30 43 4
230 32 20
3 30 , 29 20
4 30 64 23
s . 30 93 27
o 20 92 2
7 2 86 9
21 25 93 Y
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Fable £.6.1 List of Cangdidate Schemes for Water Supply Master Plan Projects

* WP; Water Production Requitement in 2015 for Exicasion Damascus City Asea, |

PA; Production Amoonts of Waler Resources  in year 2005, _

Outling
Object of
- No. Clasgification Namwe of Schemg Project
1 Rehabilnation  bi Water Main . Distobution main 97 km
3 Replacement Reduction _
Supply 1.2 Water Meter Option | and 2 in Water micker 36,000 pos
Improvement Replacement _ o UFW
£.3 Impeovement in Meter Losses  New work bench
Testing and Repairing
1.4 Disteict Meter Arez (DMA) 70 DMA grcas
System
1.5 Leakage Sutvey Total Steam with full equipment
1.6 Piessure Controt 40% of DMA arcas
1.7 Improvement Flow Masicr metcr 58 pos
Masger Melering Managemenl
1.8 Water Quality Testing Maintain 350 samplesiday
Improvement e SafelyWatee _
1.9 Water Quatity Cootral Option 1, 2,3,4and 5 Improve Reduce high nitrate concentration
in South Damascys . Quality :
1.10 Reinforcement Ain Figeh Arca _ PA; Total 205 MCM/y by Maint+Exiend
of Existing ) . ) Side+ Exteod Ain Harush+ +Dier Moukarea
Water Resources Barada & Al Sahi Increase  PA; Total 34 MCM/y by
_ Production  §pring wells+Group 1+Group2+Groupd
Damascus Wells PA; Total 438 MCM/y by
9 weli fileds+ Fringe Siles+Emergency Siles
2 Ongoing 2,1 Distnbution Improvearent Esh Al Warwar WR; LIl MCMfy, On going
-~ -and for Informal Arca Kassion Moumams Foot WR; 2.43 MCMyy, i
Plangd : .. Tishrgen e WR; 113 MCMYy,
Watcr supply obar Surrounding-Al Aksab Mosque ~ Formalizéd WR;1.838 MCMYy
Improvemnent Fact-West Tabbleh WR.0.9IMCMy
: Mokhayam Yarmonk WR;6.28 MCM/y
Naher Esheh-Dahadil & Asatic Kaq_a_g_m CWR; 270 MCMYy
Kalar Sossch Lawan__ e WR; - MCMly, Formalized in l9’93
"Al Qazzaz &Shaghour Basarcm “WR; 078 MCM)y,
. Meure-Razy WR; 2.39 MCMy,
Merrel#56 WR; 3.39 MCM/y, On going
- Somareyeh WR; Q.34 MCMYy
Duminar-Wadi Al Masham WR: .03 MCM/y, )
i - _Takadom . WR; 2.6§ MCM/y, On going
- . Kudsaya WR; 1.52 MCMYy, -
2.2 New Weil Centecs for - New Kaboon Souwrce for  PA; Total 2.52 MCM/y by 10 mlls
Informal areas - Jaramana Informal  PA; Total 6.EMCMYy by 9 wells
: . C_Takadom irea PA; Total2.94 MCMYy by 7 wells
2.3 New Well Centers - Kafar Sousch o PA; Tolal 1.68 MCM/y by Swells
for Formal area Faculiy of Agriculiure : No land acquisition .~ ‘
. . - Kyan & Tishreen Anorease - PA; Totdl 23 MCM/y by 5 wells
2.4 Wateér Resources - Rimehy Earnchy Praduction  PA; Total -- MCM/fy by G wells ]
Dgvelopmont Schemes  Wadi Marwan : PA; Total .25 MCMy bylQwells -
in Hermon arca : - Dir al Ashayer o PA; T3, 18 MCMy by 10 wells
2.5 Water Susply Disuibutiol Kedsaya New Suburb . System WP' 8.81 MCMy, On going
Schemes for New Dunimar Exfcasion area (ist phass) Exiension  WP; 3.29 MOMYy, On going
s Development Areas Special Area Zone (State Facl(')n‘) . WP 0. 1SMCMfy
3} Proposed 3.1 Rural Aceas - Maraba ‘ Systern © WP, - MCM/y, impleme nted after 2013
Waier . . - __Assad Suburb (14 phase) Anncxation WP; 3.34 MCwyy
Supply 3.2 Distribution Schemes Proposed Kudsaya New Suburh - WP - - MCMy, implemented aflet 2015
for New Development - Dummar Exlension area {204 phase) Systen WP, 2.83 MCMyy
Arca Kassioun New Town WP - MCMy, implemented after 2015
Assad Subucb (2nd phase) WP; 5.20 MCMpy
Assad Subuch Extension Asea WP; 2.12 MCM/y
Kaboon Green Arca WP - MCMy, implemented afier 2013 -
Assad Ciiy - . S WP - MCMiy, implominted 2fier 2015
Propesed Assad City Exten. Area (1} WP, < MCM/y, implemented efter 2015
Proposed Assad City Exten. Area (2) .U WP MCMYy, impleminted 2fter 2013
L . Proposed Assad City Exten. Area (3) © Extension_ WP, - MCMy, implemented afier 2015
3.3 Walcr Resourges . - Shokri al Qouwatly i : PA; Toial 3.57 MCAMJy by Swells
Devetopment Schemes in Yalbuga Center Additionat  PA; Fotal - MCMYy by 10 wells
Damascus {New Stationis) Kanawal Gardens Production: PA; Total L.6SMCAMly by Swells
3.4 Waler Resources . - Beit Jean Toof . PA, --MCM/y by Spring intake
Development Schemes in Talibeyeh Water --MCM{y by Spring intake
_Hermion Area & Zabadan Sergaya PA 2. S4MCMYy by 9 wells
- Note: © WR;Wa hr Reqairenent in )\ ar 1995 foe Inrormal Area,
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Table $.6.2

Improveraent Plan of Master Mefer

Discharge Pipe |NO! " Name of Station Faciltity Supply to Remarks
Dia. (mm) .
ELECERICMAGNET1C FLOW METER
Ho 1 {M3 Kassioun High Dischasge main-3 K8 (2 old pumnp) Replace
2 1M3 Kassioun High Discharge main-1 K 8 (2 Kubota purap) Replace
250 1 |[1A WahiQu Dischasge main-1 K1 resenvelr New
2 [ILE_Fastern Discharge main-2 B.Iv Berze Village New
3 |Ck Kabooa Booster Dischasge maip-1 Tishreen New
300 1 [IA_ WaiOol . Discharge mals-2 [K.3 reservoir _ New
2 [Ck Xaboon Booster Dischasge malg-2 Warwar - New
3 |M a2 Marma Discharge maie-2 N1 New
300 t |G Jemana Dischasge malo Reservolr New
2 |D  Dummar Dischisge main D} Resenoit New
3 |IE Eastern Discharge main-3 B.2 Aksad lligh New
4 Kaboon Wett Field Collecling main Booster pumpNebwork New
00 1 (M1 Mezze Dischazge main M 2 Mezze High Replace
2 |L.E Fastern Pischarge main-1 - |B.1b Berze Bobooth New
3 |A  Ibo Assaker icharge main Network New -
500 1 [K.m New Kadam Stoee Discharge main Network New
00 1 [HO Western Resenoir M Mezze Replace
| 2 Figeh Main Spring Well purmp-1 Collecting main Reglace .
3 " Figeb Main Spring Well purmp-2 Collecting mrain New
4 [ Figeh Main Spring (Well pump-3 Collecting main New
5 Figeh Main Spring Well pump-d Collecting main New
1,200 ° 1 Fipeb Side Spring Colleciing main Figeh New
ULTRASONIC FLOW METER - .
100 1 [M1t Mewe Network 4§ (Mezze 135) New
S 130 1 |G Jemana High resenoir Koddsia New
2 [K7_ Kassioun Superior Resenvoir Network New
‘3 [M2 Mezzeliligh Rescnvoir Villat New
200 1 [G. Jemanya High reservoir Jemraya village New
1[G Jemana High resénvoir Jechiade village New
3G Jemana High ieservoir Koddsia New
4 [D2  Drummis Repulation 1 Discharge main 0.3 & Nevvork New
5 [K.2 Akrad Middle Reésenvoir Network-l New
250 11 D4 Dummar Regelation-3 Discharge maia Network . New
2 [K.1 Kassioun Middle Resenvolr Network-1 New
3 K. Kaasicon Middte Reserveir Nelwork-2 New
4 K2 AlnadMiddle Reservolt Netw ork-2 New
3 EK 2 Akrad Middle . Résencit Nelw ork-3 New
| 6 {B.1v Berze Village Resenvoir Network New
7 M2 Mezeelligh Resenoit Mezze West New
: B M2 Mezze High Resenrvoir Mezze West . Mew
300 1 1K.3 Kassioun High Reservolr Network-1 (Mohajerdn) Replace
1 K3 Waessiova High Resenoit Network-2 {Akr2d) Replace
3 1D3  Dummar Reguiation 2 Discharge main 0.4 & Neowork New
A (M2 Akrad Migh Reésenolr Network New
00 - -1 LA Wali O Reserveir Network-1 New |
2 LA WaliQW | Resenveit | |Nets o2 New
3 M Merze . Reservoir " Ietwork-1 603 Merae) | New
] 4 M2 Mezzelligh Resenoir Network & A ponZeoe New - |
50 |1 A WaliOd Reserveir - Network-3 Replice
¥ LA Wali Ol Resemvoir | Network 4 Replace
3 M1 Merze Resenoir weth ork- 3 {Mesze Quistrad) :Replace
| 4 M Merze. Resenvoir Network 3 (Meaze Jotal) Replace
5 [K.1 Kassioun Middle . |Resenioir - |%.2 sesenvoit - New
6 [ILE  AkradLow T [Resenvaie Netnork o, New
€00 A WaliQu | Resenvair LE Aklad Low Replace
_2 JILE Eastern _|Retenvoir New oik | - New
| 3 [B.1b Besze Bohooth ) Resenvoir Network New
1200 J 1 {18 WaliNew  |Resenvoir 1.0 Western- _Replace”
2 HLS  Wali New Resenoir (1.0 Western-2 Replace
WATER LEVEE GAUGE
I 250 _l 1 l Figeh 1 —IDiscba:ge main-2 l(rrigation chanpel J New ]
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Tabe $.6.3 (1/2) Semmary of Project Cost for Econemlc Exaluation

PROJECT NAME LC. F.C. TOTAL
_ (Uss$) {US$) {Uss)
b, SERGAYA PROJECT
Birect Construction Cost 1,143,000 5,930,000 1,073,000
Operation and Maintenance Cost 117,000 4 117,000
2 DEIR AL ASHAYER PROIECT
Direct Constroction Cost 710.000 3,462,000 4,232,000
Opcration and Maintenance Cost 82000 0 82,000
3. BEATJENN & TABIBIYEH PROJECT :
Option-1 Dircct Constrction Cost 9,899,000 21,280,000 31,579,600
Opcration and Maintenance Cost 346,000 ol 346,000
Dption-2 Direct Construction Cost 10,222,000 21,866,000 32,188,000
: Opetation and Maintcoance Cost 407,000 0 " 407,000
4. RIMEH PROIECT - ‘
Dircct Construction Cost 2,296,000 10,031,000 12,327,000
: Oparation and Mainteoance Cost 124,000 0 C24000
S. HERMON AREA PROJECT : CASE-1 ‘ . _
Dircet Construction Cost 12.093.000 31,311,000 43,404,000
Operation and Maintenanee Cost 469,000 0 469,000
HERMON AREA PROJECT : CASE-2 :
Direct Coastruction Cost 13,960,000 28,850,000 42.810,000
Operation and Maintcaance Cost 470,000 0 470,000
HERMON AREA PROJECT : CASE-3 : ..
Birect Construction Cost 14,074,000 30,503,000 44,379,000
. Opetation and Mainienance Cost 497000 0 497.000
6. JARAMANA PRODUCTION WELL CENTER o .
" Ditect Construction Cost 445,000 1,990,000 2,435.000
. " Operation and Mainignance Cost 233,000 0 © 233,000
7. KAFAR SOUSE PRODUCTION WELL CENTER L -
o Diczct Construction Cost 412,000 1,074,000 . 1,486,000
Opcration 3nd Maintenance Cost 96,000 0 ;96,000
8. TISHREEN & KYWAV \WELL FIELD
¢ (Oumawiyin Well Production Cenférd . g o :
Phase-1 Dircct Construchion Cost 26,000 303,000 © 329000
: Operation and Maintenance Cost 22,000 0 22,000
Phase:2 Dirict Consiauction Cost " ELO00] 178,000 ©189.000
_ ' Operation and Maintenance Cosl - 29000 0 29.000
CPhase-d o 0 Direet Constroction Cost 99,000 135,000 R34.000
Operation and Maintenance Cost 76.000] . 0 C76000
9. SHOUKRY AL QOUWATLY STREET PRODUCFION WELL CE'\’TER o . i
: ' Direct Construgtion Cost : : 449,000 1,291,000 1,740,000
. Ogperation and Maintenance Cost 131,000 : .0 131.000
10. AL KAI\AWAT GARDENS PRODUC['IO\' WELL CENTER s ) : : : :
Digect Construction Tost 413,000 1.078,000] 1,491,000
' © Qperation and Mainteoance Cost " 96,000 "0 96,000
I1. KABOON WELL FIELD EXTENSION PROJECT '
Dicecs Construction Cost 467.000 1,611,000 2,072,000
Operation and Mainicnance Cost 105,000 0 105,000
12. YALBLGA FRODUCTION WEEL CENTER ‘
- Diedet Conslruciion Cost. 479,000 1,886,000 . 2,365,000
Opcialion and Maintenance Cos! - 168,000 0 © 168,000
(K3 TAI\:\DO“ WELL FIELD . ’ : T
Diect Construction Cost 22,006 © $2.000 310,000
“Qperalion and Maintenance Cost L 0
11BN ASSAKER PRODUC TION WELL CENTER IMPROVFMENT : : i : )
© Direct Consiruciion Cost 146,000 C1097000) ©1,243.000
Opcralmn and Maintetiance Cost ‘ 0 St 0
15. KADAM RAILWAY WELL FIELD IMPROYEMENT : -
Direct Consiruction Cost. 65,000 1,165,000 1,230,000
* . Opecation and Maintenance Cost Y o
16. FRINGE WELL {IMPROVEMENT
Direct Construction Cost 113,000 §95.000 1,068,000
: Operation and Maintenance Cost 0 0
17. REPLACEMENT OF CAST IRON PiPE
Direct Construction Cost 2808000 11,738,000 14546000
Maintenance Cost 0 0
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Table 5,63 (ﬂ!) Sumoary of Project Cost for Fconomic Evaluation

PROJECT NAME LC. FC.
_ ) _US$)
@ 18. REPLACEMENT OF WATYER METER
. Direct Construction Cost 901,000 7,256,000
Maintenance Cost 0 :
19, KASSIOUN MOUNTAINS FOOT SYSTEM
Birect Construction Cost §70,000 1,143,000
Maintenance Cost © 4,000 0
20. TISHREEN SYSTEM :
Dicect Construction Cost £69,000 918,000
: Maintepance Cost 3000 0
21. JOBAR SURRQUNDING - AL AXSAB MOSQUE SYSTEM .
Diséct Construction Cost 350,000 ;1,593,000 :
Maintenance Cost 6,000 B Col
2%, EAST - WEST TABBALEH SYSTEM ) : ’ : )
Direct Construction Cost - 744,000 ;2.665000|.
. Maintenance Cost = 10,000 © 0
23, MOKHAYAM AL YARMOUK SYSTEM
Direct Construction Cost © 649,000 3,612,000
Maintenance Cost © 13,000 0
24. NAHER ESHAH - DAHADIL & ASALIE KADAM SYSTE| M . : '
Direct Construction Cost 937,000 3,719.000
_ Maintenance Cost C 14000 0
25. AL QAZZAZ & SHAGOUR BASSATEEN SYSTEM : P
Direct Construction Cost 353,000 1,345,000( -
; Maintenance Cost 5.000 0
26. MEZZE-RAZY SYSTEM , P
Direct Construction Cosl 932,000, 3,885,000
M’a:n:enan(e Cost © 14,000 4]
. SO\!ARFYA SYSTEM ' :
Dicéct Construction Cost 207,000 759,000(
Maintenance Cost . 3,000 0
{gs s 28. DUMMAR - WADJ AL M'ASHARI-_E S_YS]'EM : -
g . Direct Construction Cost C 230,000 1,012,000
Maintcnance Cost 4,000/ 0
29, KUDSAYA SYSTEM - .
: Direct Conswuction Cost 275,000 1,261,000
) Mainteaance Cost 5,000 i 0
30'. IMPROVEMENT OF MASTER METER : _
: ~ Direct Construction Cost 172000 2,922,000
Maintenance Cost - 93,000 -0
3L PRESSURF CONTROL SYSTEM : ;
: © Direct Construction Cost 56,000 309,010
Maintenance Cost L 10,000/ S0
32, DISTRICT METER AREA (DMA) SYSTEM
Disect Construction Cost -~ 102,000 713,000
.  Maintenance Cost 24,000} 0
331, BARADA SPRING REINFORCEMENT
' Direct Construction Cosl 721000 5,311,000
: Operation and Maintenance Cost 408,000 0
| 34, REINFORCEMENT OF WATER QUAL!"! Y TESTING LABORATORY ) N
Direct Consiryction Cosl : 60,000 652,000
: Opcranon and Mamtenance Cust 353,000 65,000
35, Rl:lNPORCEMI:NT OF LEAXAGE SURVEY TEA\! : ; ]
Direct Construction Cost o 26,000
- Operation and Maintenance Cosl 19.000] - .0
36, METER TESTING AND REPAIRING I : : : '
Direct Construction Cosl © 20,006 | C66000] -
Oporation and Maintenance Cost 2,000 0

TOTAL
AUSS)

8,151,000
0

1,113,000
4,000

1,517,000
- 3,000

1,943,000
6,000

3,409,000
10,000
" 4261000
© 13000

" 2656000
14,000

1,698,000
5,000
4,822,000
~ 14,000

966,000
30001

1,232,000
© 4000
1,536,000
5,000]

3,004,000
93,000

265,110
10,000
£15,000
24,000
6,032,000
408,000
712,000
104,000
26,000
19,000

86,000
2,000
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WATER SUPPLY SYSTEM FOR THE DAMASCUS €ITY
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THE STLUY ON THE DEVELOPMENT OF
Figure 54.1
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{Unil: mescc)

Year

Avecage Water Requirement (AWR)

Maxiznum Waler Requirement (AWRF]. 14%

2000]  2005|  2010] 2018

87 04 104 115
98 w7l o] 3
69 88 95 10.5 116

Raw Water Production (Safety Factor: 1 %

(Remark)

: Assumed from the rt‘$u!l of study on the walcr éupply conditions in 1995

- H

mdsec

WATER DREQUIREMENT AND PROPOSED RAW WATER PRODUCTION

—- &~ Averapt Wiler Reguirement (AWR)

Haw V.‘;;m Production (Salety Fador: |%)
- — Mainieen Water Requirement (AWRY | 84)

1990

2000 2005 2010 208
YEAR

JAPAN IHTERNATIONAL COOPERATION AGENCY (4CA)

- THE STUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

| Figure 5.4.3 Water Requirement and _
Propased Raw Water Production
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6. PROPOSED MASTER PLAN PROJECTS
6.1 lmplemcnfalion Approach

~ The screening of project alternatives was carried out as discussed in section 5.6. Based

- on the results of the screening, a preliminary list of projocts has been setected for the master

plan as shown in Table 6.1.1. Overall proposed Master Plan pro_|ccls are shown in l*]gurc .
6.1. _l." The selecied projects 'irc dmded into two program streams, namely * rehablhlauon and |
improvenicatl” and cxp'ms;on accordmg lo the chronologlcai necd identificd by the water
demand forecast for Damascus Clly Projects in thc rchabnhlahon and improvement” program
strcam will be carried out in the mrly stages of the master pl'm 'Ihcsc projects consist of
distribution system rchabilitation projects, and amprovcmcnl a;mcd at reducing UFW and
reinforcément of existing waler supply resources.  Projects in the * ‘expansion” program
include extension of the water distribution system into informal arcas and the development of

New water 1esources.

6.2  Rchabilitation and Improvement Program -

Projects in the rchabilitation and improvement program to improve water supply and
reduce system losscs are classificd into the following three categories:

i} counteimeasures to reduce UFW

ii) improvements to the water quality testing labortory

iii) rcinforcement of existing supply wells in Damascus City
6.2.1 Countermeasures ta Reduce UFW
(1)  Water main replacement

There is an urgent requirement to replace old cast iron distribution mains to- reduce

system leakage and improve the reliability of the system as a whole as shown in Figure 6.2. 1.
The total estimated cost to replace 98,000 micters of old, feaking distnbulion mains over the
1997 to 2000 period is US$ 22.9 million.

(2)  Waler meter replacement

The seplacement of mallunctioning meters is of strategic importanee to the f inancial well

~ being of the organization as well as an essential requirement for reducing unaccounted for
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water.  The total estimated cost to replace 106,000 meters over the 1997 to 2003 period is
US$ 11.3 million. The program includes a requirement {o improve the meter lesting and

repair facilitics for the maintenance of forcign supplicd meters.
' (3)  Leakage reduction program

_ The teakage reduction program is required to feduce losscs, improve the amount of
: water available for consumption, and to focus maintenance and pipe rehabilitation aclivitics by
 identified priority areas. The program includes implenientation of District Meter Atcas (DMA),

'~ increasing leakage survey efforts, a pressure control sysiem and improvement of system wide
- masler mctcn’ng; The various elements of the program will cost an cslimated US$ 5.9 million

" and are summarized as follows:

i} District Meter Arca (DMA) System; approximately 70 DMA districts (1998 - 2005)
i1} : Pressure comrol 40 % of DMA districts { 1999-2007)

i) lmprovemcnt of nmlcr meter; 22 for clcclromagncuc t)pc and 36 for ultrasomc type '

and one for level gauge atFi geh irrigation canal (1998 2000)
_w) Leakage survey {1996 - 2015) '

6.2.2° ?_ ]niprm'_cmcnls to W_al'cr Qt:a}i!j' Testin g Lﬂbomlory

Itis an essential rcquurcmcnl for any water supply uuhly to ensure pLIbllC health and”
safety. This requires segular ‘and comprchcuswc water thl) lcshng The proposcd

improvements will cost an ‘estimated Uss$ 0.9 mllhon The followmg unprovcmcnls are
rccommcndcd to achicve -1ppropmic pcrform'mcc in the coming )cars '

- increase the general analytical capacity by a factorof 310 5 times over cxis!ing levels.

- develop capabilitics 1o conduct specialized analysis (toxic organic chénlica]s, pathogens, and
others). - ' e | '

- initiale  systematic quality assurance/control _pro,’g‘rﬁms. :

- develop a computer-based water quality data base.

- establish an ¢INCIgENcy fesponse program.

Achieving these improvements will require a corresponding reinforcement in human
. resources, training, space, and equipment, as summanzed below:



current future " implementation plan targel year

Stall 7 laboratory 15 laboratory - as nceded 1996 -
3 driver 5 driver 2015

Traing  lacking aseriesofl - Pesticide extraction 1997
training - GC-MS analysis 1997

programs - Virus/Pathogen analysis 1998

- Automated lon analysis -~ 1999

» : - Computer use - 1996 -

Space 130 m? 300 m° - Construction of new 1997 -
s . laboratory . 1998
Equipment inadequate adequate - prionty based systematic 1996 -
_ . procurentent plan - 2015

6.2.3  Improvements of Pumping Equipment for Exisling Wells in Damascus

Wellfields that have an under-utilized capacily arc sclcctcd for rcmforccmcnl as part of

' thc Mascr Plan. The under-utilization is generally ‘the result of h)dmuhc limitations in the |

sizing of the well pumps or the pumps supplying the distribution’ system [rom the reservoir.

~Three sites meet this criteria; bn Assaker wellficld, Kadam Rzulwqy welifield and somc of the

Fri nge Wells. Increascs i in site capacuy are gwcn inTable 5.5.5.

~ Thelbn Asszikcr siteis cum‘:miy limited by the sizc of the pumps between the reservoir
and the distribution network. Upgrading these pumps will provide an cstimated extra 120 Us-

{2.5 MCMJy). ‘AtKadam Railway the well pumps are the limiting factor. - An exira 115 Vs~
(2.3 MCMy) could be produced from these wells.  All of the Fringe Wells have the some
'pump capacity but the hydraulic conditions differ at cach location. : The replacenient of

pumps at c:ghi sites where the wells give a good yield could mcrcasc the ovcm]l capacily by

‘] 76 MCMf)’ These improvements must be made on time to meet the additional demand
' 'rcquucmcnls identificd in the Master Plan which will oceur in the year 2002 for the Fringe and

Ibn Assaker wells, and 2003 for the Kadam Railway wells.  The lota] estimated costs arc
US$ 4.6 miltion. S

6.3 Expansion Program |

6.3. 1' '\Vatér Sppply Ptojcdé I' or !hfonnal .-\tea ,

It is proposed to improve water suppl_\,' in mfonml arms by ?.005 as described in the.
Section 4.5.  Water supply scheines for informal arcas aims at providing consumeis with
properly connected and metered services. Benifits include improving public health, increasing
revenue and preventing system losses at informal connection points. ~Eleven schemes are
selccted and total implementation cosis are estimated (o reach US$ million 27.7. - The total
population benefiting from improvements is estimated at 308,680 covering an area of 8.68 knw?’

6-3



as shown in Figure 5.2.1. Implementation plan of water supply schenies for informal area is
summarized as follows;

Water Supply Schemes Arca * Population Water Demand Pipe Length
Gmplementation schedule) (ha) ~ (persons) {(m’day) (n)
* B-1.1 Kassioun Mountain Foot System
{2002 to 2009) . . 309 33977 6562 3,550
B-1.2 Tishrecn System ' _ _
(2001 10 2002) 362 © 15488 2,980 3,550
B-1.3 Jobar Swrrounding - AI AksabMosque System L '
(2000 1o 2001) 637 25704 4964 3,550
B-14Tast - West Tabbleh System ' o :' :
{2003 to 2005) 1352 12,669 - 244 © 8330
" B-L SMokha)am Al Yarmouk S) stem '
(2002 10 2003) 118.0 86068 16,621 7,260
'B-1.6 Naher Eshah - Dahhadil & Asatic Kadam Systeins : .
| (1997 10 1999) : 1704 - 37005 7,446 7260
' 'B 1.7 Al Qarz.u& Shagour Bassateen S}stcms : - _ ' ‘
(2000 to 2001) . 642 10692 0 2065 7260
* B-1.8Meczze - Razy & Kafar Sousch - Lawan Systems . - . : S
(19991020000 1703 46786 6332 1260
B-1.9 Somarcya System . : R : . ‘
(2003 10 2004) o 376 0 4590 0 918 | 6950
B-1.10 Dummar - Wadi Al \Iashm S)stem .
(1998 10 1999) . \ 419 1484 2866 6950
B-L.11 Kudsaya System : - - : : : _
(2004 to 2005) R 500 20800 4017 ' 6950,

Total o 8684 308680 61716 . 63870

6.3.2 Development of New Water Resourees

New water resources identificd in the Master Plan are sclected on the basis of
cconomic and technical feasibility.  Another important selection ‘criteria is to- consider all
resovrces located in areas where DAWSSA already has water rights.  Based on these criteria

six schemes have been identified; five to serve cus{mg I’ormal areas and one 0 serve lhe

mfonml arca south east of the Ci Ly.

: - The Jaramana :wcllficld site is on a highly productive part of the aquifer. It is
 recomnicnded that the wellficld be cquipped to provide 290 Us or 6. 12 MCMJy.  Since only
the wells exist the pro;ccl will require the constniction of a complete pumping and distribution
scheme. The additional water that can be produced from this site is scheduled in the Masler
Plan fo be available in 1999. The existing wellficlds at Tishreen and Kywan will also be
cquipped, essentially as an extension to the Oumawiyin wellfield. A phased implementation

6-4



approach will gradually increase the production capacity of these two siles to 250 ¥s or 5.3
MCM/y over the project period.  New wellficlds at Kanawal and Kafar Souseh are in a similar
geologicat area of Damascus. It is anticipated that both sites will have a yield of 80 Us or 1.69
MCM/y. The new wellfield planned for Skokry al Qouwally street is likely to be more
productive with an estimated yicld of 170 Us or 3.6 MCM/y. The only project oulside
Damascus City selected for the Master Plan is the development of a source at Deir al Ashayer.
This sile is expected to yield 200 I/s over a six month operation period, thus providing an extra
3.16 MCMIy via a new pipeline feeding to the existing aqueducts to the City. “The timetable of

“works prowdes increments of production capacity at Tishreen and Kywan in 1998 (110 Us),

2000 (100 ¥s) and 2002 (40 Us). The Kafar Souseh and Deir el Ashayer schemes should be
avaitable for production in 2001, Kanawat Gardens in 2003, Thc total estimated costs are
USS 17.0 million. :

6.4 lmplemcniatim} Program

The implemeniation of Master Plan projecis consists of “on-going projects”,
“rehabilitation and improvemc:nt projecis™ and “expansion projects”. © ‘The on-going projects

identificd in DAWSSA’S five year plan are expected to be compTetcd {o improve water supply .

condmons as planncd The rehabilitation and improvement projects program will stait in: 1997

“and be compleled by the year 2006, with the exception of the water leakage survey project
‘which will continue until the year 2015, * The implementation of expansion projects,  which

mcludes 1mprovemenl of water supply (o mfm mal areas and the dcvelopmcnt of new water _
nsouu.cs wuh water right, will be sequenccd from 1997 to the year 2005. -

“The rehabilitation - and improventent prmecls p:ognm consists - of rehnb:hl'ltlon of

-f‘lCtll[lCS, leakage reduction and remforcmncnt of waler resources. ‘The rclnblhlauon of
facilities mchadcs replacenient of about 98 km of water main in 6 years, rc,placemcnt of about

water meters 106,500 in 7 years and nnpmvcmcnls o meter kslmg and repair facilities in one:
year. The ]eak'ige reduction program includes eslablishing a district meter area (D\/IA) system
in 9 years, a pressure control program in 10 years and a master meter nnprovcmcnl progiam
(59 numbers) in 3 years. - The reinforcement of water resourcés includes unpmvcumms to

“water quality testing cqmpmcnt in3 ycals and 3 Damascus city wells in 2 ycar:.

The expansion pro_;octs mctudc water snpply the improvement schclms for 11 mfonml '
arcas o be complete in 9 years and the 6 niew waler resources dcvc!opmcnt schcmcs complckd
in 3 years.

The implementation schedule for the whole of the Master Plan is shown in Figure
6.4.1.
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6.5 - Cost Fstimate
6.5.1 Construction Costs

" The construction cosls were estimated at current price the (August, 1996) levels for the
respective proposed schemes.  They comprise locat and foreign currency components and are
- divided into direct and indirect construction costs, contingency, and tax and duty. The direct
construction cost is based on the work quantity and the unit price of the corresponding work
Citem including materials and “equipment. -~ The indirect construction costs include land
‘acquisition and engincering services. ~ The contingency consists of the phySicai conlingency
“and the price escalation,

 As for the direet construction cost, the local cmrency'component consists of the costs
for tabors and materials loca!ly producted, handlmg and inland transportation of impoited
materials and cquipment.  The foreign currency component includes imparted materials and
equipment in CIF price. ' . ' o |

The main construciion materials and equipment will be procured as follows:
R ngalpmgmgli_leiﬁ “cement, sand, gravel, Te- b:u forms, support and scaffoldmg
o - materials _ : :
"~ Foreign procurcmcnt ductile cast iron, alvcs ﬂow meter, hbomlory msuumcni

pumps and (,ontrol p'mcls

The engmcermg services are 'assumcd to bc 10 % of the dll’th conshucllon cost

smnmcd upin forcn 2n currmcy

The physical contingency is assumed to be 10 % of the dircet and indirect construction

costs. The price contingeiicy is also assumed 10 be S % per annuin for the local currency
component and 3 % for the foreign currency component. -

The general services' tax is assumed to be 18 % of the cost for manpower supply and

~ administration work under both currencics. . The import duty is assumed to be 7 to 29 % for

- the cost of forcign procureiment. Tl he s{amp‘dut};' is assumed to be 1.248 % of contract
amount. . Incasc of a contract under foan DAWSSA has a rcsponsnbiht) to pay these tax and
4 duly in S§ 2 % cquwaicnt to a US dollar.

* The total construction costs of each proposed scheme are summarized as follows, and
details are shown in Fable 6.5.1.
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(Unit: USS 1000)

s aAwa

FEFES

16.5.2  Operation and Maintenance Costs

23,592

Projects - L.C. I.C. Total
(1) Water main replacement A-1.1 6,638 16,595 23,233
(2) Water meter replacement A-1.2&3 2,359 3,303 11,002
(3) Waler leakage reduction program A21to2.4 9kl 4,308 © 5,309
{4} Improvement of water quality testing A-3.] 142 862 1,004
(5) Improvements of pumping equipment A-32 740 4,011 4,751
* for existing wells in Damascus - ‘

- (6) Water supply improvcmém forinformal arca  B-1.lio .11 8,172 21,246 29,418
(7) Water resources development B-2.1 o 2.4 4,630 12,846 17,476

' ~ Total 69,261 92,853

~“The following factors arc considercd in estimating the incremental impact of each

~pioject on operation and mfiimcnance COStS:

(i) Staff expenses for opcmuon of the water supply [ qcnmes

(i) FIU.,(I”IClly tariff for the pumps,
(ii) Chcmlcal costs for chlorination,

“(iv) Repair cxpcnscs for the cqmpment and the water mains, and

[OF chau expcnses for the concrete sty uuur«,

The dc’t’ails of the 0 & M costs are sumimarized as follows: -

_(Unit; USS 1000

6-7

- - Projects . LC. FC. ol
| (1) Water main replabemem AL | : 63 -0 63
- (2) Waler meter replacement. A-12&3 :- 6 3339
{3 Waler leakage reduction program CA21t024 125 0 125
© (4) Improvement of water qualily testing A3 39 68 107
(5) Improvements of pumping cquipment A-32 . 215 0 275
~ for existing wells in Damascus ' L

(6) Water supply improvement for informat area ~ B-1.1 1o 111 65 0 65
(7) Waler resources development B-2.1to2.4 583 0 583

Total 1,156

101 1,257



‘Table 6.1.1 List of Selected Water Supply Master Plan Projects

A. Rchabilitation and Improvement Program

-A-1 Distribution Rehabilitation Projects
A- 1.t Water Main Replacement
A- 1.2 Water Meter Replacement
“A- L3 ¢ Improvement in Meter Testing and Repalrmg
-A-2 Leakage Reduction Program
A-2.1  District Meter Arca {DMA) System
- A-22 - Pressure Contreol
~A-2.3  Improvements to Master Metering
A-2.4  Leakage Survey
A3 Water Quality and Pumping Equipment Improvement ijecls
~A-3.1  Improvement 1o Water Quality Testing Laboratory
A-32 lmprovements of Pumping Equipment for Existing Wells in Damascus
: - +lbn Assaker
- Kadam Railway
- Fringe Wells

B Expansion Pr ogram

'B-1 Water Supply Pro;ecls for Informal Areas
- B- 1.1 Kassion Mountains lool
- B- 1.2  Tishreen o
B- 1.3 Jobar Surrounding-At Aksab Mosque
B- 1.4 East-West Tabbleh
~ B- L5 ° Mokhayam Yarmouk
" B- 1.6 Naher Esheh-Dahadil & Asalie Kadam
.1 Al Qazzaz &Shaghour Basatcen
.8 Mezze-Razy & Kafar Souseh-Lawan
.9  Somareyeh
10 -Dummar-Wadi Al Mashare
A1 Kudsaya
B- 2 Walcr Resources Development Pr(uecis

B-2.1 . New Well Centers for Jaramana
Informal Areas o S
B-2.2  New Well Centers for - {1) Kafar Sousch,
.. TormalArca - " {2) Tishreen & Kywan

- B-2.3 - Walter Resources Dcvelopmcm Deir al Ashayer
o Schemes in Henmon arca

B-2.4 - Water Resources .  {1) Shoukry al Qouwatly
: ‘Development Sclieines in (2) Kanawat Gardens
Damascus (New Stations) ' g '
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Table 6.5.1 Cost Estimate of the Project

(UNIT: US$ 1000)

Description LG F.C. TOTAL
1. Distribution Rehabilitation Project :
1.1 Water main replacement 3116 - 13,062 T 16,178
1.2 Water meter replacement o0 7,256 .8,157
1.3 Improvement in meter testing and repairing 20 66 36
2 I,m'-(age Reduciion Program
2.1 District meter area (DMA) system 102 713 815
© 2.2 Pressure control system 56 309 365
- 2.3 Improvement of master meter 141 21712 2413
2.4 Reinforcement of leakage survey team 1 VO RT3
3. Water Quatity and Pumpi ng Equipment lniprovemenl Projecl. o : :
- 3.1 Reinforcement of water quality testing faboratory 60 T 678 1138
*3.2 Reinforcement of Damascos wells ' ‘
“{1) Ibn Assakar well field #1146 1.097 1,243
(2) Kadam railway well l'ne!d 65 1165 1230
- (3) angu wells 173 895 1,068
4. Water Supply System Emprovement for Informat Area _ :

4.1 Kassioun mouniain fool system 63 © 718 806
4.2 Tishreen system : : 199 918 L7
. 4.3 Jobar surrounding-al Aksab mosque system 350 1,504 1,944

44 East-west tabbleh system 223 801 1,024

4.5 Mokhayam Yarmouk sytem 195, 1,084 1279
- 4.6 Naher Esheh-DAbadil & Asatie Kadam s}slem 937 3719 - 4,656

4.7 Al Qazzaz & Shaghour Basateen sysiem 353 1,345 1,698

48 Mezze Rary & Kafar Sousch sys&m : 1,341 3,285 506

4.9 Somareych system 186 - 691 877
© 4.0 DummaJ-Wadl al Mashare syslem 433 1,012 1,445

-+ 411 Kudsaya system . 477 £,261 1,738
5. Water Resources Development ] :
5,1 Jaramana new well center 445 1,990 2435
5.2 Kafar Sousch new well center _ 412 1,074 1,486 .
© 5.3 Tishicen & Kywan new well center - :
(1) Phase-1 ' 26 303 329
(2) Phase-2 1] 178 189
(3) Phase-1 99 735 834
5.4 Deir al Ashayer scheme 710 31462 4,232
5.5 Shoukry al Qouwally scheme 449 1291 1740
5.6 Kanawat gaidens scheme 413 1,078 1,491
Sub-toall (1 1o 5) : 12,167 - 54,795 66,962
6. Tax'and Duty 6,730 0 6130
7. Administration Cost 27 0 1217
8. Engincering Cost o WP 5,530 C 6147
9. Conlingenciés
9.1 Physical contingeney 1,457 6,012 © 7489
9.2 Piice contingency 803 2,004 1,708
Total Project Cost 23,592 69,261 92,853
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7. PROJECT EVALUATION AND PRIORITY
7.1 Economic Evaluation
7.1.1 General

Water available for consumption wilt increase through the significant rediction  in

“unaccounted for water and the development of new water resources proposed in the master plan
project. This increase in available water will gencrate many economic benefits which will
" enhance the socio-cconomiic conditions in the study arca.” Only the benefits that are

quantifiable in’ terms of incrcased revenue are considered in the cconomic analysis.
Improvements to waler supply in the informal areas will also have a significant impact on
reducing the incidence of water borne and water related diseases. '

-~ One aspect of the project which- must be cmphasurd to complement physncal '

. rehabilitation and improvements is the importance of mmalmg a customer cducation program '

aimed at reducing wasteful use of water. - This program should include close cooperalion with

- large volume consumers. From an cconomics perspective, reducing water use will have a

positive offect’ on DAWSSA’s  financial performance by dcfemng capltal cw.pcndntures and
_thcrcby reducmg lhc need for loan fundin 8 '

- Economic cva}uatlon of the pro;cct is discussed in the following pangnphs and dclmls

~of thc ana]ysns are prcscnlcd in Appcndn Jof the Supporlmg chorl

- 7.i.2 Economic Benicfit

" The economic benefits from increased water supply are evaluated using the following

‘methods and assumptions:

1} © economic bencf:l is estimated by lakmg the daffcrcnoc bctwccn lhe ‘with”. and
“without project” oonclmon on an mcrcmcmal b'lSlS '

'2) all costs and benefits are e\prosscd in constant pnccs (1996} cwludlng ta\cs and
dutics ' ' ' ' '

3)  increases in water supply created by reductions in leakage are evaluated at the

marginal production cost of $0.22 per m® because rehabilitation defers the need to
prodtuce the next increment of water to meet the demand.
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4)  increases in waler supply crcated by the development of new resources are

' evaluated at the cost that consumers are willing to pay of $0.18 per o2, This is
higher than the current tariff of $0.11 per m®  bul is a realistic estimate of the
maximum tariff that could be charged and therefore represents the economic vatue
of the incremental water produced by the project.

5)  increases in water sales resulting from improvemenis to melering and - the
distribution systems in informal areas are also evaluated at the “willingness to

pay” cost.

The estimated economic benefit for the master plan project is $26 million in the year
2010.

7.1.3 Economic Cost

The estimated construction cost is converled to the cconomic cost by applying the
~shadow exchange rate to the local cost components. The estimated cconomic cost of the
- master plan project is approximately $83 million. Incremental bpcralion and maintenance cosis
“after implementing the master plan project at the end of 2007 will be $1.7 mitlion.

714 Economic Evaluation

Economic cvaluation is based on the cconomic- internal rate of retura EIRR for .lhc_ '
estimated project benefit and cost stream. The cconomic life of the project is assumed to be 25
ycérs after the completion of the last project in mid 2007. The estimated EIRR is 34%
indicating that the project is cconomically justifiable. “Results of a senisitivily analysis
demonstraté that the EIRR is robust to variations it the cost and benefit parameters.  For
examiple, assuming & worse case scenario where costs a'r:c_ increased by 10%, and benefils
reduced by 10%, the EIRR is 25.8%. Delails of economic _eﬁaluatidn for the total master plan
project are preserited in Table 7.1.1. |

7.2 ¢ Finrancial Evaluation
7.2.1 General
The proposed master plan project investment must generate the revenue roqiired to meet

the more stringent financial objectives of repaying investment loans and the aim of financially
self sustaining development.  Therefore affordability of taniffs and ability of customers to pay
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are key paramcters in assessing if the project is financially viable. The capacity to pay for -
increascd walcr tariffs is assessed using the results of the houschold income survey to compare
incomes as a proportion of existing monthly water charges.

7.2.2 Capacity to Pay

(1) Dislribution of water consumption

The distribution of houschold waler consumplion is reviewed in order (o assess the

“impact of increasing tariffs. As indicated in the following table 41% of domestic consumers use
* less than 30 m* per month tariff band and 40% use more than 60m per month. '

Domestic consumption  ~ Volime No. of bills % %
(m*/month) (000 m*) Volume No. of bills
0-20 24,636 256854 54 35
21-30 6300 40,584 4 6
- 31-60 1831 662 11 20
>60 6987 281639 15 39
“Total 45,454 73169 100 100

lt is assumed that the 35% of consumers usinig less than 20 m* per monlh arc in the low
lncomc group and \muld be the most scnously 'Lffccicd by chmgcs in the tariff.. This group

‘ rcprescnts 54% of all domcshc consumpllon

(2) ,Incbmicdi‘slribulion

- Distribution of houschold income according to the survey is presented as follows:

Incone range (SL/month)

13,000 S 4
3001-5000 - 25
5001-10000 31
10,001 - 25,000 20
25,001 - 50,000 . 3
> 50,000 17
Total 100
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Abowt 60% of the surveyed houschokds are in the low income group caming less than
SL. 10,000 per month.  Another 20% of the houscholds are in the middle income group
caming less than SL 25,000 per month, The average houschold income is SL. 16,254,

(3)  Capacity to pay

Based on the income distribution and domestic consumption profile, the capacity to pay
" is asscssod for the two lowest income groups.  Monthly water bills are caleutated for cach
income group based on existing tariff levels with the fotlowing results:

- Inconie class Consumpllon Tarifl band Tariff  Water bill  Average %
(m’/month)  (m*/month) (1996 3) (SLfmonth) Income  monthly
(SL/m’) (SL) income

- Low income

present 19.8 0-20 2.0 396 5665 07
fuwre(2015) 342 30-60 7.5 2565 7,624 . 3.36 -
Middlcincome I R R

presenl 306  20-30 3.0 918 20500 045

future(2015) - 387 30-60 7.5 2903 27,50 105

- 'The normally acceptable Affordability ratio is 3 to 5% of i ncome for walcr charges. <At
present per capita consumption levels both inconie groups enjoy the benefits of a refatively tow |

taniff and ‘it is clear that there is amptc capacity to'absorb increases in water taﬁffs If per

capita oonsumpuon levels increase thén both i income classes will be paying the hlghcr rates of -
the 30 to 60 m* per month tariff band. Under these ooudluons lower income groups will be

~ spending up to 3.36% of their income on water charges and would reach the upper limit of their
_capacity to absorb further price increases.  The middle income group on the other hand would
still have that capacity to pay for further tanfl increases. At existing consumption levels,

~ increases in tariffs appear to be feasible.
723 Financial Internal Raté of Retum (FIRR)

'_ Financial viability is assessed by calculating the FIRR on the basis of the estimated
incru'ncnlai revenue and incremental costs.  Rehabilitation and expansion of !hc water supply
system as well as reductions in unaccounted for water ‘are expected to gcncr‘uc significant

- incremental revenue.  The average tariff obtained from the sale of water in 1995 was $0. 11
- per m’. Revenue from the incremental sales generated by the master plan project are estimated
i}y applying the average tariff.
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Incremental benefit 1997 2000 2005 2010 2015
water sales (000 m’/year) 13,000 58,990 100,1 30 111,060 111,400
revenue (US$ 000's) 1,430 6,489 11,013 12,217 12,254

The increniental costs are based on the estimated project investment costs, opcration and
long termi mainterance coslts, - Tncremental costs are also included for replacing equipment or
clements of the project which have a useful life that is less than the p'rojcél life of 25 }'eafs;
The lotal investment cost for the project is $95 million. The incremental operation and

maintenance cost is $1.73 million per year.

Analysis of the discounted cash flow based on estimated incremental costs and revenues
indicates the p;ojeél provides a 9.8% internal rate of retum.  The resulls are very sensitive to
variations in the cost and benefit parameters.  For example a 10% increase in cost combined
with a 10% decrease in benefits would yicld an unfavorable internal rate of retum of 6.8%.
Assuming the worse case scenario from the sensitivity analysis, the project is not financially

- viable. The average incremental cost required to make the p:rojcct financially viable at_diffcrent

discount rates is as follows:

‘Rate of reurn % = " Average tanll .U'S$|hn:3
8 o 013
10 015

Y  F

17.2.4 LcastCoStSo]ut.ion '

- Estimated costs and the amount of water sales produced by each project aré identificd as

follows:
* Project ' Incremental Water  Project Cost Incremental Cost
: | | (MCM/ year) (US$ 000°s). - '($!n13) ;
- A-1.1 Mains ;cﬁac’c'mcnl ' 276 S25241 - 95 '
* A-1.2 Meter replacement 3853 11,662 030
A2 Leakage reduction 2408 : 5,842 ¢ _ T : - 0_.24' 5
A-3+B-2 New resources 23.51 23231 099
B-1 Informal areas 22,52 20,418 131
Total 111.40 95,394 086




The most expensive solution per incremental unit of water made available for
‘consumption is the replacciment of water imains.  The least cost solution is the active leakage
reduction program.  Although the per unit cost of developing new water resources and
reinforcing exisling capacily is relatively inexpensive, the large capital cost makes this a less
attractive option than Ieakagc‘rcduction. Rinancial constraints and the fact that the existing per
* capita production capacity is sufficient to meet demands if the system did not leak, make active
“leakage detection and control the most feasible and least cost solution.

7.2.5 TInvestment Funding Requirenient

Another key paramcter in assessing financial feasibility is DAWSSA’s ability to secure
the {funding required for the master plan project. Past trends in investment spending are
reviewed to see if the amounts proposed by the masler plan are within the usual spending levels
identified in the national investment budget for infrastructure development, ‘The annual

~ investment cosls identified for the master plan project vary froma low of $2 mitlion in 2005 to.
a high of $25.2 million in 1998. The bulk of the investment expendituse will occur over a 10

- year in:_}ﬂmncntalion period requiring an average annual investinent of $9.5 million. A review
of DAWSSA’s' investment expenditures for the 1990-95 period indicates that annual spending
levels reached a high of $5. 73 million in 1995. The annual fUnding'identiﬁed by the master
- plan excecds this level of investment by a s1gml" cant amoun! therefore funding assistance will
be mqumd from cxtemal sources. ' ‘ '

7.3 Environmental Examination of the 'Pfoboscd Pr.djccis ‘
7.3.1 ‘Inii.iat Envirmiméntal Examination {IEE}) of Master Plan ije'c{s

Env:romncntal impacts of the proposed master p!:m pchcls have bccn evaluated in
Section 5.6.7. - The resulls ‘are summarized in Table 7.3. .- According to the IEE (Section
5.6.7), most of the proposed projects do not cause SIgmﬁ:cmn negative environmental impacts.
The projects with n'l'odcm(e‘!o high cn_virqnmchlal impacls age ;

- Improvement of P_mh{)ing Equipment for Damascus Wclls,‘ Kadam Railway {A-3.2.2) :
 The grqlmdwalcr quality at Kadam Railway is less than ideal. The quality of supplied
water needs to be closely monitored. 3 the water quality falls below the acceplable
level, countermeasures proposed in Chapter § (Water quality control in South Damascus)

" may be implemeated.
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- Improvement of Pumping Equipment for Damascus wells, Fringe Wells (A-3.2.3) ¢ The

groundwater quality of some fringe wells is less than ideal. The quality of supplicd
water needs to be closely monitored.  If the water quality falls below the acceptable
level, countermeasures similar to the ones proposed for Kadam Railway (Chapter 5,
Water guality control in South Damascus) may be implemented.

- Water Resources Development Scheme in Hesmion iArea‘(B-'2.3) : The cxpfoitalion of

water resources for Damascus will affect the pcople in the region, and the flora and fauna
that rely on the precious water resources in the arca.  Conflict about water rights has 1o
be resolved. '

7.3.2° liportant Environmental Factors

The environmental studies in lhc arca revealed that the following environmental factors

“are crucial for the implementation of proposed pro;ecls

RO,

- Social Environment

- Culturat Asset : Damascus i is an ancient mly, and lherc arc numicrous known and yct to-
- be- dlscovcred culturat assets.

- Water Right : COn‘ﬂict of interest is.amicipatcd' in some area (e.g., Hemmn rcgion).' _
Pubhc Health : Thc water supplwd by thesc prOJccts has to be s'xfe for drinking. © To '
ensure this, the water quality has to be closcly nmmtomd Pro;ccls h'wc lo be

designed to minimize any pollutlon prohlcms

- Waste : Potential problcms ar¢ the disposal of excavaled soil and the increase in waste

water.

" Natura! Environment

- Groundwater : Projects A-3 3 (Pumping Lquapmcnt Improvemenl Pro;ccls) and iju:ls
B-2 (Water Resources Development) may cxh'ulst groundwatcr resources.

- Surface Water : Although the proposed projects "will not wse surface water,
exploitation of groundwater resources will affect the surface water (e.g., Barada river,
Awqj river).  Surface waler is rare in the study area, and loss of surface water
environment will result in sccondary environmental impacts, such as loss of
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indigenous fish and amphibian specics.  The surface water pollution problems are
also expected to be worsen.

- Flora and Fauna : The exploitation of groundwater resources in Hermon arca may tead
to the loss of indigenous flora and fauna that rely on the precious waler resources in
the area.

{3 Pollution

- Air Pollution : Buring construction, the release of dust and exhaust gas has to be
minimized,

- Water Pollution : The increase in the water supply leads to the increase in the waste
water. The'projec'ls has to be coordinated with the construction of the sewerage
-system. - In project 3.1 {Water Quahly Testing Improveent), a new laboratory was
proposcd The disposal of waste water ‘from the laboratory has to be rcguhtcd as it
nny contain various toxic chemlcals such as heavy metals and pesticides.

- Noise and Vibzation Thc level of noise and wbmuon during the construction has to°

be minimized.

7.3.3 Scopihg for Fcas_ibilily Sl'udy 1_mc1 EIA

Detailed EIA based on the Symn EIA guideline shall be conduc!ed in the Feasxblhly |
Studnea Thc proposcd scopé of the work for the rCﬂSlblhI} Study level ETAs are sumnmnzcd‘

i T'able’i
7.4 Selection of Priority Projeets’

Somc of the proposcd master pl:m projects have been selected as pi 10nty ' projects
: bccause lhey will require further sludy to scope out details at the feasnb:hly stage and fime
-~ constiaints make it imperative to procccd as quickly as possible. © Laocation of Priority Projects
is shown in Figure 7.4.1.  Other projects, classified as either rehabilitation or improvement
- projects, are not “priorily” projects because they can proceed directly to the basic design slage
“without a feasibility sflurdy. - Generally, 11fojccls arc identified as a “priority” if they satisfy the
~following critena:

1} the project reduces unaccounted-for water (UFW) losses,
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i}y the project is urgently required for public health or operational reasons, and
ii1) the scate of the project makes it refatively casy to proceed within the given time

constraints

A preliminary selection of priority projects includes District Mcler Arca (DMA) system
to assist in leakage detection cfforts, and éxlchding the distribution nctwork into informal arcas
providing properly connected and metered services.  Projects not sclected as “priority”

- projects are the replacement of old mains and the replacenient of defective and old meters which

~ have been classificd as rehabititation projects.  The meter testing and repair project, and- the
leakage detection survey * projoct are classifiod as improvement projects.. Although ' the
pressure control project was initially sclected as a priority it is omitted from the project list
because it can only be implemented after the feasibility study for the DMA system.

The 11 informal arcas proposed as priofity projects arc further ranked to determine

“implementation priority by applying three factors:

(i) theratio of project cost the amount of water consumed through informal use, the
lower the ratio the higher the benefit _ ' ' '
o (it} the degree of urgency based on  social needs and,
igj ' B (iii) economic viabiiily.

. The followmg table sho“s the relative pnonty among the prc:]ects to improvc walcr
supply condlt:ons in'the ml'orm'tl area:- '

© Pojeat Arca (ha)5 Population - Suitability'of Degic¢ of  Economic = Priority
. - Cin 1995 projcclscalc': cmergency  viability ranking
Kassioun mountain Fool 309 33917 B ' B A 4
Tishreen _ 362 1548 . C C A 8
Jobar Surrounding 637 25,704 B ' C A 7
1iast-West Tabhelch 1352 12,669 C C C il
Mokhayam Yarmouk 118.0 86068 . A . C oA 5 _
" Naher Visheh - Dahadi! & Asalie 1704 . 37,008 A B B 3
Kadam s o PR _ : . :
Al Qaraar & ShaghourBasalu:n 1642 . 10692 - C B, C . 9
. Mezze-Razy & Kafar Sousch- 1703 46786 0 A A B 1
Lawan . ' L N I '
Somareych 37.6. 4,590 T C A C 10
Dummar - Wad al Ma&harc 419 14,841 C A "B 6
Kudusaya 500 20800 i} A A 2
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The Mezze-Razy and Kafar Sousch-Lawan project is ranked as the highest priority,

*There is a large population living in this informal area which is located in the heart of Damascus

City. Informal use is high and the projects are urgently required to meet basic human needs and
generate large savings in unaccounted for water.

In conclusion it is rccommended that the following priority projects . proceed
immediately 1o the feasibility study stage:

- water supply improvements for the Mezze-Razy and Kafar Sousch-Lawan informal area
- water leakage reduction program based on the District Mcter Area’s (DMA) system
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Location Map of Priority Projects -

WATER

Figure 7.4
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