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6. PROPOSED MASTER PLAN PROJECTS

6.1  Implementation Approach

The selected masler plan projects are divided into two program streanis, namely
“rchabilitation and improvement” and “cxpansion”, according to the chronological nced
identified by the water demand forecast for Damascus City. Projects in the “sehabilitation and
improvement” program stream will be carried out in the carly stages of the maslétp]an starting

~in 1997 and be completed by the year 2007, with the exception of the waier leakage survey

progiam which will continue until the vear 2015. Projectsin the “expansion” program which

include the dev clopmcnt of new WalCT TCSOUTCes ‘will follow sequenced construction stasting in

1997 until the year 2005. Thc Iocahon of selected master plan projects arc shown in Figure
6:1.1. ' ' ' o

6.2 - Rchabilitation and Improvement Program

Prolccts in this program to improve water supply and reduce system losses are

: classn!“ ied into the following three categorics:

A Rchablhtahon and lmprqx-cmcnl Program

- A-1 Dislribution rchabilitation projects:

~ A-1.1 'Water miain réplaccment: © Pipe length 98 km, Valve 306 nos.
o ' o . Service pipe 2,966 scets
Schedule of water main replacements
proposcd as shown in Figure 6.2. 1.
Water saved by the project is estimated at
about 38,200 m*/d or cquivalent to 4.7%
- of tolal water requirement in 2003.

A-1.2 Water meter rcp]accmcm Mcter 106,486 nos.
A-13 lmprowmcnt in mclcr tesling and repaining:
Meter test bench, cte ilot,
Repair shop 100m?

A 2 bmk'lgc rcducuon program

- A- 2 1 Dlslncl meter area (DMA} system:
: :A 2 2 Prcssurc oonlrol

DA 23 lmprmcments to master mctcnng:

A-2.4 Leakage survey:

70 bioc!-:s:

Rcducmg'\'al\é 27 sets,

-Valve chamber 27 nos _
‘Flow meter 58 sets, Level gauge | set

Meter chamber 36 nos,

Leak noise correlator 2 sels

Leak detector 2 sets, Pipe locator 2 sels
Electric Hstening sticks 2 nos.



A-3 Water quality and pumping cquipment improvement projects:

A-3.1 Improvements to water quality testing laboratory:
[nstrument 1 lot

Laboratory 300 m*

A-3.2 Improvements of pumping equipment for existing well$ in Damascus City:
Upgrade booster pump at 6 sites for an
additional estimated 120 Vs (2.5 MCM/y)
Upgrade well pumps at 10 sites for an
additional estimated 115 ¥/s (2.3 MCM/y)
Upgrade well pumps at 8 sites [or an
additional estimated 1.76 MCM/y

- [bn Assaker:
- Kadam Railway: .
- Fn ngé Wells:

" 63  Expansion Program

Projects in the expansion program (o expand water supply systein are composed of the

fol Iow ing two categorics:

"B.  Expansion Program

B-1 Water Suppiy Projects fbrflhfonnal Arcas.

Water Supply Schemes Arca  “Population Water.  ~ Pipe
‘ (Jmplementation schedule} ; © 7 Demand Length
' o . (ha)y {peisons) {m’/day) {m)
B-1.1 Kassioun Mounlain Foot System 309 33977 6,562 3,550
. (2002 to 2004 ] o L -
B-1.2 Tishreen System 36.2 15488 . 2980 7980
(2001 t0 2002) - : R a
§3-1.3 Jobar Swrounding - Al Aksab \‘losqlau Sy stein 63.7 C 25701 4964 14,030
- (2000 to 2001) : . - . o
B3-1. < Hast - West Tabbalch System. 1352 0 12,669 247 8910
(2003 to 2005) < . ' S _ -
B-1:5 Mokhayam Al Yarmouk Sysiem ' 118.0 86068 - 16621 7.800
(2002 to 2003) . Lo : o
B3-1.6 Naher 13 ishah - Dahhadll & Asalic l\adam S)slems 170.4 37.005 TG 3740
(1997 to 1999} : ' o :
B-1.7 Al Qazzaz & Shaghour Basateen Systems 61.2 10,692 2065 14,130
(1997 to 1999) : '
B-1.8 Mezze - Razy & Kafar Sousch - Lawan S)slems 170.3 46,786 6332 37.420
S (1999 to 2000) S . B
B-1.9 Somareyeh System 1376 © 4,590 918 7460
(1999 1o 2000) ' o R S
B-1.10 Dummar - Wadi Al \iaﬁhare System 41.9 L 14,841 2,866 - 9,230
(199810 1999) _ B
B-1.11 Kudsaya System 500 ' 20,800 4017 . 11020 .
' (2004 1o 2008) ' ' -
Total 1,050.5 - 407,000 81,380 159,000




B-2 Water Resources Development Projects |

%§ . B- 2.1 New well center for informal arca

Jarunana:

B-2.2 New well centers for formal areas

- (1) Kafar Souschﬁ ?

© (2) Tishreen and Kywan:
-~ -Phase-1 -

-Phaéé-Z

" ~Phasec-3

Quantity; 290 I/sor 6.12 MCM/y
Submersible pump; 9 sels
Collector main; 840 m

Reservoir (2,500m*); 1no.

.+ Quantity; 80 /s or 1. 69 MCMly
. Tube well (D9”Xx75m) 6 nos
- Submersible pump; 5 scis
- Collector main; 350 m
‘Reservoir (2,500m%); ino.

‘Quantity; 250 l/sor 5.3 MCM/y

Submersible pump; 3 sets
Collector main; 360 m

Tube well (D9”x80m) 2 nos
Submersible pump; 2 sets

‘Collector main; HOm

Tube well (ID9"x80m) 12 nos

_Submersible pump; 9 sets

Collc‘:clor m’tin"dGS m

B-23 Water resourccs dev clopmcnl schcmcs in Hcrmon area

g S -l)c:ralAsha}cr._

Quantity; 200 Vs over a stx month pcnod

~* which could provide an extra3.16

MCM/y via a new pipeline to the City.

- Tube well (D13”x150m) 1 nos

Submersible pump; 4 sets.

Collector main; 1220 m. .
chcnonr(’?mm '), 1no,

T mnsmlsqxon main; 400 mm X 12 km

- B-2 4 ‘Water rcsourgcs dev cIopmcnl schcmcs m Damascus (New Stahons)

(n Shokry al Qou“ athy:

i

{2) Kanawat Gardcn_:: -

.46.

Quanlity; 170 /s or 3.60 MCM}'y
Tube well (D9"Xx75m) 1 no.
Tube well (D17°X75m) 5 nos.
Submersible pump; S sets
Collector main; 475 m

.. Reservoir (2, SOOm ) Ino.

- Quanlity; 80 l/s or 1 69 MCM:’}
* Tube well (D9"x75m) 6 no.

Submersible pump; 5 sets

- Collcctor niain, 2?0 m

Reservoir (2, SOOm ); lno



64 Implenentation Program

A implementation program of projects as Master Plan is recommended that the
rehabilitation and improvement program shall be started in 1997 and be compleled by the year
2006, and the construction of expansion projects which include water supply to informal arcas
and the devclopment of new water resources with water right shall be sequenced from 1997 to
the year 2005.  The implementation schedule for the whole plans arc shown in Figure 6.4. 1

65 Cost Estimates

"+ The total project costs of cach proposed scheme are summarized as foltows:

(Unit: US$ 1000) ~

_ [tems _ - L.C. F.C. Total

1. 'Rchabmmuonandlmprow:mcnt Program ' '
1.1 Distribution Rehabilitation Projects 4,037 20384 24,421
.2 Leakage Roduction Program 299 3417 3716

1.3 Water thly and Pumpmg Lqmpmcnt L 444 3,835 4,279,
- Improvement Projects - R

- 2. . Expansion Program ' - ' '
- 2.1 Water Suppl; Projects for Inl‘ormal Arca : 4762 17048 21810

2.2 Water Rcsourccs Dev clopmcnl ijocls 2,625 10,111 12,736 _

3. TaxandDuty = - o 6730 0 6,730
4. Adwinistration Cost 1217 0217
S. EnginccringCost © 1217 5530 6,747

|  Sub-ofal (Items 1 t05) 21331 60325 81,656

6. Ph)sual Contmgch) | 1,457 6032 7489

Sub-total (Items 1 to 6) | 22788 66357 89.145

7. Price Confingency | 804 2904 3,708
STl 231_5'92 69,261 92,853 »

Note: 1. L. C means local currency pomon ‘!nd F.C. means forc: gn currcncy porhon
- 2. Ph)swal conungencyls 10% of sumof items 1,2, 4and 5.

3. Price contingency 'is S%. of local ¢urrency portion and 3% of forcngn currcncy o

portion of itenis l_, 2, 4,5and 6,
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7. PROJECT EVAL UATION AND PRIORITY PROJECTS

The propose projects in 1Ius report are technical possible, and- are economically and
financially viable.

7.1 Economic Evaluation

The estimated economic beiiefit for the master plan project is $26 million in the year
2010. The cstimaled economic cost of the master plan project is approximately $83 million.
Inéremental operation and mmntenancc costs after lmplelmnlmg the master plan project at the
end of 2007 will be $1.7 mitlion. '

Economic evaluation is based on the cconomic infeinal rate’ of return EIRR for the
estimated plecct benefit and cost stream assuming an economic life of 25 years after the
completion of .lhc last project in mid 2007. The resulting EIRR of 34% indicates the project is

economically justifiable. Details of cconomic evaluation for the total master plan projects are

. preseited in Table 7.1.1.
7.2- Financial Evaluation

The incremental revenue gcncratcd by the prOjCCl wilt be (in USS) 1.43 mllllon in 1997,
6.5 miltion by 2000, and will reach a maximum of 12.2 miltion in 2010.  The total investment
- cost for the project is $95 million. ln_cn,mcnml operation and maintenance costs including
; Cqui'pmenl i‘cp!ac‘cmcn{ is $1.73 million per ycar. " The rcéuhing a 9.8% internal cate of retum
'indica(cs the project is ﬁnfmtially viable.  The results are ver 'y sensitive to variations in t'hc

cost and benefit parameters. T hcn,fon, an increase in tariff is ruqumd to ensure the project

will be viable should unl"womblc conditions prevail. - The average taiff required 1o make the
project financially viable under assumed worse case conditions of a 10% increase in cost and a
10% reduction in benefits is US$ 0.15 per m’.

~ The -mnual nwcstment cosls identified for the master plan project require an avcragc

: annual mvbsuncnl of $9 S.‘million. ~ ‘This level of expenditure  expendilures  exceeds

- DAWSSA’s previous investiment spending fevels by ‘alarge amount. - Funding assistance will

Ilwu,fom be requited froim cxtcmal sources (0 inake'the nnp!cm(:lmnon of the nnstcr phn
fcasnble

The Jow income and average income households have ample capacily (o absorb
increasés in water (ariffs- at current per capita consumption levels.  However, an increase in
- per capita consumption is predicted and lower income groups could eventually be spending up
to 3.36% of their income on water charges at current tariff levels.  This is considered to be the
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“upper limit of affordability. The middle income group on the other hand would only be

spending 1.05% of their income and would still have ample capacity to pay for further taniff

increases.  The tariff structure will have to be readjusted in the near future in to obtain a more

cquitable distribution of the costs to the houscholds that can afford to pay more.

7.3 - Eavironmental F.xaminaiion of the Proposed Projects

The environmental unmcts of the p!OpOSCd master plan progcclq have been cv*zlu'\tcd in

© Section 5.6. Thcy arc summatized in’ Table 7.3.1 ‘Anticipated cnv:ronmcnml problcms are
. given in Table 7.3.2 . Project A-3 .2 (Rcml‘orccmcm of Damascus: Wclls, Kadam Ranlway)
was rated high for the environmental mlpacl because it involves supply of water from Kadam

Railway wellficld. Watcr from this: wdl ficld contains clevated levels of lnrdncss and nitrate.
A serics of countermeasures has been pmposcd for this problem (Water quality control in

- South Damascus, Main Report, Chﬂptcr 5). Detailed FIA based on (hc Synfm EiA gmdchne
sh'\!l be conducted in the Feas:bihly Studics.

74 -Sclcc(ioh of Priority Projects

Certain projects have been identified as “Priority” projccls becatise they are urgently

* required for public health or operational reasons such as reducing water losses. The scale of the
'selcctcd priority project makes it relatively easy {o fast teack the process aiid complatc lhe :
: fcasnblhly sludy '\nd des1gn within the givea l|m<, constraints.

: Aselccnon of priority projects mcludcs DlSll“ECl Mclcn Area (D\AA} sys{em to assist in

: lcak'tgt, deteetion cfforls “and extending ihc dlsmbuuon network into informal arcas providing
‘ p:openly connected and mt‘tuul services. - The Mcnc-R':zy and Kahr Souseh-Lawan project
*is ranked as the highest pnor:ly Thcre is a Jarge popuhuon hvmg in this informal arca which

is Jocated in the heart of Damascus City. The projecis are urgently required to meet basic

human needs and generate large savings in unaccounted for water. - Tl he location map of

priority projects are shown in Figure 7.4.1.
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Table 7.3.2  An

ticipated Environmentat Problems

Environmental Elemenl

Remarks

Social Cultural Asset ~ |Damascus is a historicat city, and there are numerous
Environment known and yel-to-be-discovered cuitural assels.
' Water Right Conflict of interest is anlicipated in some area (e.g.,

Hermon region). ;

'Public Health  |The water supplied by these projecls’ must be safe for i
drinking. The quality of supplied waler has lo be closely

monitorad;  Projects have to be deS|gned lo mlnimaze

-fany peifution prob1ems
Waste Potential p'oblems are the disposal ofexcavaled sosiand
_ ' Ihe increase in waste water. .

Natural Groundwalers Projects A-3 (Supply Improvement Projects) and. Pro;ects

Envlronmenl:

18-2 (Waler Resources Development) have to be designed

carefully to prevenl the exhaustion of waler resources.

Surface Water

Although the proposed projecls will not use surface waler,
exploilation of groundwater resources will affect the
surface water {e.g., Barada river, Awaj river). Surface
water is rare in the study area, and loss of surface water
environment will result in secondary enwronmental
impacts, such as loss of mdigenous fish and amphu‘man
species. ‘

Flora and Fauna

The exploitation of groundwaler resources in Hermon
area inay lead to the loss of indigenous flora and fauna

- Jthat rely on the precious water resources in lhe area. .

Pollution | Air Pollution *

Tihe release of dust and exhausl gas durmg conslruchon

. |has to be mmlmlzed

" “Water Pollution

The increase in the water supply Ieads to the increase in

. |the waste water.  The projects has to be coerdinated with

the construction of the sewerage system. In project A-3.1
(Waler Quality. Testing fmprovement), a new laboratory
was proposed. The disposal of waste water from the
taboratory has lo be regulated, as it may contain; various| .
toxic chemicals such as heavy melals and pest:csdes

Noise and Vibration

The level of noise a_nd vibration during the construction
has to be minimized.
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8. FORMULATION OF ORGANIZATION AND FINANCIAL ASPECTS
FOR EFFECTIVE WATER SUPPLY SYSTEM

8.1 Institution Development and Human Resources Management

DAWSSA faces a number of institutional problenis relating to its autonomy and to the

" efficient development of water resources, * 1t is only possible for us to stale oiir views on these

issues, which depend largely on influencing Government to change the éélling in which

DAWSSA opcrates, and 1o ask for thos¢ observalions md suggcsttom for ch'mgc to be given
carelud consndcrauon ’

Thc manpower forecasts produccd take into account 'tssumpuons for growlth in waler
conncctions (2.47% pa to match populatlon growth) and future produchwl) nnprovcmcnts 2%
pa after the year 2000); a 14 5% increase is in total manpower is predlcted by the year 2015
(representing a fall in staff pcr thousand connections from5.41t04). .

As a result of thc _widc remit of lhc study many of' the recommendations drc of a gcnéial
- nature relating to the need for further studics and developments. : Important rccdmmenda'lions
- for the mcd_ium tems relate to Orgzinimlionnl re-structring (sce Figure 8.1.1); development of
g . functions for personnel, :lrin'nin_g, and information technology; establishment of a customer
©service approach; and items for spccif ic education and training for watet rcSOurcgsand water
. quality analysis. BT ' ' '

82 Recommendations for Improved Financial Performance

Thc abllll) o provlde cost effective services must be bascd on an 1ppropr|atc water
pncmg pohcy aimed at recovenng all the costs of providing the services including investment
~in new infrastructure and annual operation and maintenance costs. The financial evaluation
*carried out as part of this study clearly indicates the tariffs must be increased by 30-40% in
order (0 make the nmstcr"pffm projcc!'finmchlly vhble=' The affordability analysis indicates the
: current farifl structure: may- dlsad\anmgc lower: income groups as per capita Consumplton
" incCreases, Thercforc, a waler lanff study is recommended to c\'munc water piicing pohcy
ariff slruclurc and rate lcchs by consumer class ' ' s

In co'njlli1cli0n with a review of pricing policy, it is recommended that DAWSSA

pursue an aggressive water demand management program to minimize the growth in per cﬁpila :
% - water consumption. The water demand management {unction should be coupled with a public
cducation program and an appropriale pricing policy aimed at reducing waste{ul use of water,



As an urgent first step, it is rccommended that. the number of meter readers be
-~ “increased to a level that will allow reading at quarterly intervals. A key factor in achieving
cffective financial management will be the introduction of appropriatc attomation tools. It is
recomnmended that a computerized data base be implemented in the Customer Relations
Department to manage meter readings and screen for crrors before sending the data on to the
Accouﬁling Department. It is also recommended that the existing computerized billing system

be completely replaced’ with a more modem, user fricndly database ‘system that can be

nchworked and integrated with the meter reading database and other automated accounting

" functions. Once the new automated billing system is in placc,' it is reccommended that bills be -
+ issued monthly on the basis of estimated consumption and  quarterly to reflect actual meter

readings.

- Itis recommended that the whole of the accounting function also be automated. The

‘benefits of automation include the  ability to produce monthly irial balances, and trend past

performance to support the fiscal management function. ' Antomation also provides an ideal

opportunity to change the cxisting method of accownting. It is recommended that a cost

| zio'c()umin'g systen be implemented when automation takes place. Linked with the automated
'iccotlntiﬁg@)'slcm for timely cost data, management will develop a better picture of futuré
m\'cstmenl requirenicnts and how. var ariations in operating costs might afiect budgctmg needs
and pricing poltcy '

Al of the abovc mcnuoncd automahon improvemeénts should be fully mlcgntcd into

-one application paclcagc that can be nciworked and mmplctcly scam!css to the users.
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- 9, CONCLUSIONS AND RECOMMENDATIONS

The water supply master_plan for the Damascus City proposes two progran strcams, namely

“rchabilitation and improvement” and “‘expansion”, according to the chronological necds
identificd by the water demand forecast for Damascus City. The proposed projects in this
teport are technically feasible, -and are economically and [’inam:ia]ljr viable. *Thercfore, all
* proposed projects are worthy of implementation. The Master Plan also recommends that the
following priority projects proceed immcdiétcly to the feasibility study stage:

- water leakage reduction program based on the District Meter Arca (DMA) system

- water supply project for the Mc?ic'-Ra?,y and Kafar Sousch-Lawan informal arcas

In addition o the scope of projects identificd in the master plan, itis strongly recommendod

that DAWSSA also proceed with the following action items:

1) Ré\'icw of the D'lmhscus Cily Master Plan in 2020 be made since lhc'CiL) Master Plan has

not been fmahfcd and approved yet by the Syrian Gov cmmcm and the City dev clopment

schcdulc adoptcd in this Master Plan may be changeable.

’?) !mplcm'cnl counter_mcasures '\g'linst water deficiis. whic Ch are c\pcucd after lhc )car 2005.

Action necds be taken by | DAWSSA. . The water demand identificd after 2005 will be largcr

than the w ater resources Lapacny currcntly allocated to DAWSSA.  The cstmmtcd water dcf il

by the year 2_0]5 will reach appro.\_lmatcly 4? MCM. Reallocation of other’ resources, for
: ci'unplc those li';c for. iirigalion will be rcqxiircd in future in cOop’cmlion with Damasciis
. Mumc.p'l!ll) and the Muushy of Irrigation ('ViOl) since existing w ater rlghts arc msufﬁc;cnt 1o}
nicet the forecast demand, '

3) Rcducc US ‘W o 2‘3% “of total production t by lhc _year 2015 Measures which have been
rccommcndcd to reduce UFW arc as follows : -

a) T: ransfcr '\ll informal hmmng arcas from mfomml slauls to forma] status by year 2006 -

thus rcducmg lhc currcnt un- bxlicd factor of §3.6% to 0%

b) Enibark on & program to rcplace all” defective meters 1o be oomplclcd by 3ear 2005,
further reducing the tn- bl"Cd fz actor from 14.4% to 0%

t,) Reduce system losses by a Comblnauon of different programs whlch are as follows:
~ Carry out mains renewal program lo replace old distribution mains

- Carry out a program to monitor leakage tevels by district metering arca (DMA)
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- Introduce pressure control where high pressures exisl to reduce leakage discharge rates

—~ Intensify leakage control from passive Lo active control

4) Reinforce workshops in the maintenance digectorate for appropriate and cfficicnt operation

“and maintenance of the distribution system. ~ Provide improvements to pipc and meter repair

shops and furnishing, wireless communication sysicm, © motor vehicles, tools and cquipment
as recommended. : : o o :

'5) Monitor water levels in the observation wells at the all existing observation wells including

un-used wellfileds as part of the background momlormg progrmn Eslablish a comprehensive
monitoring syslcm of the arca around Barada Spnng to enable a future long term study of the
hydrogeology and hy (lrolog) of the source. Install dip tbes in production wells for water level

measuring.

6) Sharo inforniation on waicr resources issues with the M:msirv of Toigation. n palriiéulaf .
MOI momlors wclls in the. vlcmlty of Damascus and m the groundwatcr catchments of
DAWSSA sources. ‘This would mvolvc the coifation and up-dating of mformmon on water
rcsourccs inadatabase . '

7) Provide extensive water 1 quality testing of { supplied water. The cap’acily of the laboratory
h'm to bc cxpanded 3 to 5 times, and a toxic substances (c.g., pcsﬂc;dcs and hca\y metals)
momlormg progmm has to be implemented nnmcdntcly

8) Impxovc financial pcrfomnncc by reducmg inef’ f icicnt metering, b]lhng and collection,  Itis

recommended that numbcr of meter readers be increased 10 a level that will allow rcadmg at

' quancrly intervals.  The billing and #ccounting functions should be aufomated & integrated
‘with metering.- Asscls shall be re-valued to reflect actuat replacement cost & a study is

rccommended to determine appropriate values.

9 lmprovc financial mmmgcmcnl by rmp]cmcnlmg a cost accounting S)slcm to help track costs,

a water demand management program, and to reduce capital costs and a financial management’
information system to provide regular and realistic’ mmsurcs; of DAWSSA’s (inancial
performance. . A tariff slud)l is rccommcndcd to cxamine pncmg pohcy tariff structures and -

“rate levels by consumer chss

10} lplement a computer needs study. to develop a stra tegy for the automation and intcgration o

‘of the billing, accounting and financial management functions. ~ Review the impact of

automation ¢h human resources needs and identify training plan.
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“11) Restructure DAWSSA in the mcdium -teim to (i) rationalize and reduce the number of @
operational and technical directorates by amalgamation (ii} create a new Directorate of el
Information Technology (1.T.) (iii) create new departments for Personnel and Training

~ service indicators and establishing rccordmg and reporting systems . (ii) eslabhshmg a new
Customey Liaison Unit to handle aEI customcr reports and oomphmls

.
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