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PREFACE

In rcsponéc 1o a request from the government of the Syrian Arab Republic, the
Government of Japan decided to conduct a study on the Development “of Water Supply
System for the Damascus City (Phasc 1) and entrusted the study to- the Japan
!nlumuoml Cooimanon Agency (JICA).

HICA sent o Sym a ﬁludy lnam headed by Mr. \{asfuo Pu;:mnu I\lppon Koei
© Co., Lid. two times bt,twcm April and November 1997.

The tcani held discussions with the oflicials concerned of the Government of
Syrian Arab Republic, and conducted ficld surveys al the study arca.  Afier the team

returied to Japan, Turther studies were made and present report was prepared.

I hope that this report will contribule to the promotion of the project and to the

enhancement of [riendly relations between our two countrics.

[ wish to express my sincere appreciation to the oflicials concerned of the

Governmeit of Syrian Arab Republic tor their close cooperation extended to the team.

December, 1997

Kimio Fujita

Prcsidqm

Japan International Cooperation Agency
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Deccember, 1997

Mr. Kimio Fujita

President

Japan International Cooperation Agency
Tokye, Japan

" LETTER OF TRANSMITTAL

Dear Sir,

We have the pleasure of submitting to you the Final Report of “The Study on the
Development of Water Supply System for the Damascus City (Phase 11)”, in accordance with
the Scope of Work agreed upon between the Damascus City Water Supply and Scwerage
Authority and Japan International Cooperation Agency.  The study was carried oul for a total
period of 10 months from March to December 1997, aiming to formulate water supply pl'm tor

‘ lhc Damascus cny

“The report consists of four volumes. The Executive Summary (Volume T ) contains
the summary of the study result. The Main Report (Volume 11 )presents the lormulauon of

“overall and strategic master plan for the water supply syslem in Damascus city.  The
- Supporhn;, Report (Volume 181) describes the analysis and discussion in the scctor of DMA
- system, Mezze-Razy & Kafar: Sousch- Law(m system, water quality and environment, cconamic

and Tinancial ¢valuation, financial manag,cmunt topographic survey, and leakage record of

~ distribution mains to suppnrt the main report. . Data Book (Volumc lV) contains basic data 0!

the sludy

lhc sludy tcam sincerely hopes tlmt lhc study n.sull would Lonmbuiu 10 th:, iuturc

“waler 5upply plan m Damascus city.

We wish to c'xprcss our deep appreciation and gratitude 1o the personne) concerned of
your Agency and Oflice in Syria, the Embassy of Japan in the¢ Syrian Arab Republic, as well as
oflicials conccrmd of thc Government of Synan Arab RLpUb]IL

Sini:c_rcly yours,

%//ﬁ Ef

Masato Fujinami
Team Leader
- The Study on the Development of Water
Supply System for the Damascus City (Phase 1)
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MAIN REPORT CHAPTER 1
1. INTRODUCTION
1.I  Background
- Damascus City is located in the southwest of the Sy'rian Arab Republic {Sce Location
Map). Damascus is the capital city and has a population of about 1.40 million and which

recent years has grown at about 2%. .

~ The Damascus Water Supply and Sewerage Authority (DAW_SSA) provides water for
Damascus Cily. In 1992, DAWSSA supplied a total of approximately 210 million m’,

" however water restrictions occurred during the dry season, in spite -of supplemental

groundwater pumiped from deep wells in the City.

DAWSSA now faces two important challe’nQés" i) providing adeq'uate fclhble water

supply in the dry scason and n) finding’ measurcs to increase water available for consumption _'

to meet the future dcmaud of a rapldly growmg populanon Existing dlslnbmlon facilities

must also be reviewed since only 36% of all watcr supphcd is “accounted for. 'Ih:s

'unacccplab]y high level of unaccounled for water is due mostly to ieakagc from an aging

infrastructure; and unmuered use f'rom informal pipe connections. Therefore in addition to

securing 'new water resources, measures for re_duc;ng losses in the distribution network are

- requited.

As a first step to imprbvit@ the above mentioned conditions, the Government of the
Syrian Arab Republic (hereinafter referred to as “the Goveriiment of Syria") in February 1994

requested the Government of Japan to conduct a Slu_dy on the Development of the Water:

~ Supply System for Damascus City. .

In r%éponsé to the 61’]‘:ciai réq.uc_:s'l from flhe:Govcrnm'c%ni_ of S'y.rizin,‘lhef de_er:nmcnt :Of:
Japan dispatched in March 1995 a JICA Preparatory Study Team to prepare the Scope of
Works for the Project. The '.JICA. Preparatory Study Team and':lhe Goyemmcnl of Syria
discussed the operation of the Study and signed the Scope of Wbrk for the Study on March
23, 1995
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“The Study consists of two phases, according to the schedule outlined in the "Scope of

Work" for the Study. Phase 1 is the Mater Plan Study which was carried out from Jaliuary é“g
1996 to February 1997. Phase I is the Feasibility Study on prionty projects which were
selected by mutual consent from the Master Plan formulated during Phase 1. Priorily
projects identified during Phase I include: the District Meter Area (DMA) system to enhance
leakage detection eftorts, and the extension of the water distribution network into the Mezze-
- Razy & Kafar Sousch-Lawan informal area and improving financial management.

1.2 Objectives

The objectives of the Phase 11 Study are summarized as follows:

1) toimprove leakage detection eftorts for the distribution network system in -

- Damascus City, | '

‘ 2) to fornmulate the deve!opmenl plan for thc dlstnbutmn nctwork m the Mezze Razy_ :
& Kafar Souseh Lawan mf‘orma! area, '
3) to formulate the i improvement plan for revenue management based on automation : tg‘
o and mtcgraimn of billing and collecllon funchons and
- 4) to transfer lechnology on planmng methods and ek:lls to DAWSSA counterpart
pcrqonnel o ' '

1.3 Sthdy Area

The Study area for Phase 11 ( Feasibility Study ) covers the existing water distribution
_1ictwork-system operating DAWSSA in'the administrative arca of Damascus City and Mezze
Razy & Kéfar"S"ouséh-l,awa'n informal area, - ' '
1.4 Phasing of the Study and General Prbgrcss

~ Phase 11 consists of twa ficld investigation periods and home work periods as follows: -
E A. Preparatory work in Japan - ' % '

“B. The First Filed Investigation (Study and Analysis)
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C. The First Home Work (Formulation and Evaluation of Projects)
%} D. The Second Filed Investigation (Explanation and Discussion of Draft Final
Report)
E. The Sccond Home Work (Preparation and Submilting of Fina! Report)

A:gencral work plan for Phase 11 is shown in Figure 1.4.1, - The Worlg schedule for

‘Phase 11 is shown in Figure 1.4.2,

The first field investigation of Phase 1 was initiated on April 21 ]997,: by the JICA
study team, headed by Mr. M. Fujinami. The team was dispétched by JICA in acéo'rdance‘\\.zith
the agreed to "Scope of the Work".© The Inception Report for Phase 11 of the Feasibility
Study was submitted to 'th&} DAWSSA on 22 April 1997. DAWSSA was briefed on the

' lnc’eptidn Report by the !iCA: study team and conments were written in minutes dated April

24'1997. Main activitics during the first field investigation included:

“1) -Supplemenlary data collection and analysm _
§, o R 2) Survcy of exi s{mg DAWSSA water supply services and management
- - - Operation and maintenance aspects a '
. Water cha:rgé billi:ng and collection’
v Uhhz,auon ofcomputer ‘
3)'_l:mstmg distribution network analysxs & DMA planmng
- 4) Selecuon of pilot area for DMA and flow rates mo:uton_ng '
5) Data cOl[ectio_h for cost eslimalé and construction plan |
6) Survey for Environmental Ihspact Assessment
7) Study of basic requirements for water supply
' LMczze-Razy & Ké_fal Sloulseh-l.aw.an informal arca
:-D'vmplan L T

_ 8). Preparatlon of Intérini Report for Phase l!

~ This Interim Report covers the results on the first field investigation for Phase II. The.
g ‘Interim Report for Phase 1 of the Féasibility Study were submitted to DAWSSA on August
b 12 1997, The JICA study team and with DAWSSA oflicially discussed the Interim Repoit

and canunents were noted in minutes dated in August 14 1997, After the signing the study
1-3
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team lefl for Japan and carried out the first home werk to prepare the Draft Final Report for

Phase 11,

In October 1997, the Draft Final Report for Phase 1l was prepared, and submitted to
DAWSSA on October 26.  The JICA study team explained the contents of the Report and
“discussed the résult of the Study with DAWSSA at Damascus from October 27 to November
1, 1997.

In December 1997, the Final Report was prepared with reference to the comments of

- DAWSSA through the discussion, and il sent to DAWSSA.-
1.5 ' Organization of the Study and Stafling

In order to a_t‘la_in’ Snyooth' implementation of the Sludy it is of vital importance to set

. up an eflicient project organization to closely coordinate the many activities throughout the

Study period. Organization of the Study is ilustrated in Figure 1.5.1. Th'e JICA study

team dispatched its ¢nginecrs‘to'lh_e study area atcording_to the schedule described in the

_ lnlcépyion Repoﬁ, for the exccution of the sludy.' Tthiudy '_ w‘cm‘smoot_hly:under the

Sllpcrvisiézx of HCA’s Advisory Coinmittee.. Engineers of ‘the JICA’ study téa_m enjoyed

exceltent cooperalidn'ffoin DAWSSA'S team of countcrpan‘persbhnél. 'The members of the

JICA advisory committee and both teams are listed in Table 1.5.1. T he assignment schedule

for the JICA :sludy team is shown in Figurc.l‘.S.Z. o

1.6 Transfer of Knowledge

Throughout the Study DAWSSA participated in the ::{iéfd.'ope'ralions and in the oflice
work, thereby Iéarning the technology and needs on kiowledge required. BYI% Hussan
Hredden ¢ounterpart_ foi water distribution network nianagemcnt, came o Japén for th'rec. '

“weeks from Seplembér" 9, 1997 to oblé_lin training on distribution network management.

During his stay in Japan, he learned many aspects of distribution network management

*including the DMA system and leakage control.
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1.7 Procurement and Transportation of Materials and Equipment

The following equipment and materials necessary for the Study were prepared by JICA

and transported to Syria during this period.

No. . Description Model . Unit  Quantity
1. IBM compatible computer (SOTEC Win Book) - Quattro/V J5P150X scl 1
2. Printer for computer (EPSON) Stylus color 1520 : set I
3. Soft ware for network analysis - NTMSI-E _ B '
4. 4.1 Portable uitra sonic flow meter * Tomas flow-1010WP sets 2
4.2 .. Standard transducer ' 991 NMS-3 sels . 2
43 Standard mounting track 992MTNHMA-3 sets 2
4.4 Transducer cable " 1010CPWON-20 pes 2
Y45 DC Power adapter (ACOOV~250V) 101SBC-1 ; pes 2
4.6  Extemal portable battery (14.5V, 1A) 1013WBP (1015BCK3) pcs 2.
4.7 Baltery charger 1315WPA - : pes - 2
4.8 - Coupling compound _ CCl114 -22 ml - pes 2
. - CC117-12 mi pés 2
49 Awiliary transducer EE 99INMS-2 set 1
o S O9INMS-E o sels 2
. ' A ' O91NMS-5 - sl 1
- 440 Auxiliary mounting teack o T 992MTNHMA-2 “oset o
: : - ' e ‘ : : C O92MTNHMA-A sels 2
@ ' . : U 99MINHMASS sct 1

-5



Table 1.5.1 Participants in {he Study

Name

Assignment

Advisory Commiltee

Dr.S. Kunikanc
Mr.Y. Omura

Chairman
Mcember

Study Feam

Me.M. Fujinami

Mr.H. Wakasa

Mr.Y. Inabe

- Mr. M. Fujii
Mr. . Oyama

- Mr.l. Sakaoka

- Mr.M. Kikuchi
Mr.T. Okada
Mr.R. Despault
Dr.1. Okuda

Team Lcader

Water Supply Planner

Water Supply Eagincer

Water Supply Engincer

Water Supply Engincer

Water Distribution Nclwmk Management Eng,lncu
Leakage Control Expert '
Construction Plan/ Cost Estimate Expert
tnstitutional Experi/Project Economist -

- Environmental Analysi/ Walcr Quality Expert o B

Counterpart Personnel -

Eng. Khaled Shalak
Eng. Riad Hashimi -

o Eng{ Hussam Kassab
Ms. Iptisam Nahhas
Mr. Hussam Hredden
Mt. Tawlleck Gahbra
Eng. Razan Khalifch

Ms. Nahida Al Soussc_

Mr. Y.assa.r. Zahri
Ms. Haimdi Asfari

Ms Num Shlmmn

Chicl counterpart
Watcr distribution network operation/
Cost estimate and construction plan

~ Water supply facility

Watcr quality analysis
Water distribution nctwork management
leakage control

Environment aspect

Accounling/ Financial management -

© Compuler systen
o Orbanmmonal maltcr:, 'md pcrsonncl

mambcmult

. Financial management

t-6



e v (7
tAS W o, T

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

THE STUDY ON THE DEVELOPMENT OF
WATEA SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure 1.4.1
General Work Flow

NIPPON KOEICO,, LYOD.

VESMVE wowsTroew
AU prus uorenvedio
Jo . o urpd _.AJ
i ) ,ﬂ
[ wnd UORIAIIOD POE 0IFRTID
: . 1% 07 BOROREIS TR |
1 L
} . . + s L gy
| —
i
. -
— R —— i Toaeimo| PR EE) R OBE
g m.m 3 wnmyr prouryy e ucanxig 5 4. m.» &) " -
Z: .m e .m . . _ JU B nghULI} el ¥ 2 .W.W - N.W y
mp -] “. _ . e | gl Jo wanshs m. ﬂ.m J3 = 10 vocmEf, 6 i= " .w
.mm : £g 30 VI | | e D oo w1 2 "y 4 & 2 weserymo poe .MW 2 z
i I R e IRV M NI U1 i {VRIER e A I
Y rEd S L umemies yoedu) A pur prosvETOY Y £ & "3 2 it S M - S 44 =
5! m__ B _ walorg || muawmonang umd ) vi.ﬂ...”...ﬂ” ) 1 3 .‘mm ] m. I % omeinsiodos . w_. oo m._ . W.
Wm m‘_ w_ 2 2 — Jouas ¢ m Z g - fawrg E!vbﬁ?u..n 7 B _ m.
} = : o uemruLOg wrd inoav | z » F v ocriaTY i w_._ m.” 2 i
A S X - - o oclem, ) ’
X ﬁ e VIKQ pH sy ” W . M U wouRedy T w . w Pm
. - . AR smea, » e . . .
I“.N rlllﬁ.ﬁ JIE.U . WUty y . _ w4 H La:] E.chﬁfnﬂa..:ﬂusﬂ —— rL I
7 Augron] Apdldes - = h 4 h 4 Bunsxa o & ! | v \
e joutemp : i : .nn.n |
Aganautiolg . - A Tsarweorer || '
HRCU (RUSBIIGAAND \
r ) Al A3 V0 Aaamme |
_ . LY
H B -
fumus ufap L -
o wne Loy
B :
WA - vonviney, wdn
vcau..aﬁw__.m_ _ _zalaﬁd O AWIH Tt ML D . ..uonwSmeeaul P g 2, 0 . : _._...,..“.,,a.
—a = m pery g _ﬂ iy Amr “uf : Ay M “ady s ;
Lol . [

1-7



Year o

lterms Mo 12 3 o 10l 1]

[A] Prepiratory Work in Japan- T : P
{B) The First Field Investigation ‘ . . ’
[8-1] Explanation and discussion on Ir\..ce;.\lion Réport | } :
. [B-2] Supplementary data collection and anaﬂ-sis ‘ ‘

[3-3] Survey on existing water supply services of DAWSSA b
[B-3.4] Operation and maintenance aspucts .
[1];3‘2| Water quatity survey : . ]
iﬂ;;’»J] ' Supp]emen!asy fopographic & Ie»chng survey 7 7 - ‘
[B-34] Witer charge bifling 2ad coltection : . :
|B-’» 5] Utilization of computei '

[3-4) Existing distribution network anal} sis & DMA plannmg

[B-5} Selection of p:!m area for DMA and monitoring I '

) flow rates : X . ) ) : :

{B-6] Dara collection for cost eil:mate and construction plan . : : ; REERIERTIN

- {B-7} Survey on ¢nvironmental 1mpact assessment : o : W :
{B-3] Study of basic nqu:remen! and alternative plan . 7 : : m '

[B 9} Preparauon, explanation and dnscuss:on of Interim Repon : ) A‘ = .

[C} The First Home Work S o

[c- t] Foimulafion of water s.lppl) schem-e and D\‘]A
[C-1.1] Layout plan ' P —

HC-1.2) Selection of miatesial and stpucture ‘ " SRR L ! l____'} L
{C-1.3]  Access read and electricity supply . _. ‘ ) ‘- L [i‘_—_] E : o ' ‘% :

T {e-14] -Monilmingsystehmf flow rates = l f . C i B _ ; (_:_1 o o
{C-15) Operauon and maintenance [acamy : - : - 5 S o ’ - iCi'_ .

[€-2] }mmu!atzon cfde5|gn mr:na : 1. R ( o D . E_—:j 7

1€-3) P‘rehmma:y desiga of water supply fsuhly and D‘-U\ T - . : i ‘ . t:i“?j I
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: managemeat R : . ) 7 s :
[C-G] Costestimate 2nd formelation of fisancial affzirs : ' L ) S [ assients
: [C-?] Formulation of work schedute ' _ - ' o - ‘ | [.:_3 3

[C-S] Envitonmental fmpact Assessment (ETA) _ | P |_—,::1 . . .

{c- 9] Project evaluation . _ o - L , : : I:_Z'E‘L:’:I :

{€:10} Preparation of DXaf Final Regart e =

V)] The Second Field In\.esnganoq o e : : S ST
[£>-1} ixptanat:on and discussion of Dral’t hr'al Repoxt . _ : ' . o o g .- &
(1) The Second {lome Work I (e
[ti-1] Preparation and.subrﬁissi(jn of f‘i.d‘al Report o ‘ ' { . . o ! I l : ‘ ) [3
i i i :
l2gend:  eoom WorkinSyria’ c==3 Workin Japan I
JAPAN INTERNATIONAL GOOPERATION AGENGY (JICA) 5
WATER SUCPLY SYSTEN FOR THE DAMASCUS CITY
Figure 1.4.2
Work Schedule L
NIPPON KOEICO, LTD,
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Ministry of i
Housing and Utililics

: : S : JICA Headquariers | e
Advisory Committee T PO _ DAWSSA
: o ol Syria Office : . '

- JICA Study Team -"-"-“—"-“ 'P_AWSSA‘
' - Cabnterparts
Japanese Side o '  Syrian Side
% “JAPAN INTERNATIONAL COOPERATION AGENCY (ICA)

THE STUDY OH THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure 1.5.1
Organization of the Study
NIPPON KOE{ CO., LTD.
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2. GENERAL OUTLINE OF THE STUDY AREA
2.1 Location

The Syrian Arab Republic is located between -longitudes 35° and 420 east , and

latitudes 320 and 37° north and occupies a total arca of 185, 180 kmZ.  Cultivated land

occupies about 60,000 km2 dnd the reinaining area is occupied by deseit and rocky mountains.

- The Syrian Arab Republic is bounded on the west by the se'a, Lebanon, and Palestine, in the -

north by Tlifkt:}f, in the east by Irag, and in the south by Jordan. The Study Area which is

- located inside of the City of Damascus, is bounded by the mountain range of the Anti-

Lebanon Mountain border on the west, see Location Map.

22 VTOpograph.y and Geology

 The City of Damascus is focated at the point where the Barada River leaves the Anti-

" Lebanon Mountain Belt and flows east onta i plain of thci:'El-Amb Trbugh. ~The urban area .
of Da’m’ascxis ‘covers the alluvial fan c’reatéd bf the river, f: To the south east the lanfd_ formsa
~ plain gently dsppmg to closed deprcssnons * The mountain belt consists 0f a series of parallel
~ridges and valleys runmng south-west to nonh cast. Thc mountain areas have developed
karsti¢ features in massive dolomntcs and Ilmes!oncs thal are mosl strongly deveIOped in areas

of tcctomc fracturlng

23 Socio-economy

“ Damascus, the capital of the Syrian Arab Republic, is situated in thejéoulhwest of

Syria, '\'}Ilich' is the political, economic, and’ iiafﬁc center of the coustry. The 810SS

domestic producl (GDP) was 496, 504 nn!llon SL in 1994 aud the per capﬂa GDP was 35,866

8L in 1994, Main domestic mduslnes are pelroleum nalural 8as, le\chlcs and agriculture

(cotton, fruits, vegelables) ; ‘petroleum accounted for about 50% of the total main export . .

* production in 1994,  According to census information, the total population of the country in

1994 was 13.8 miliion and the rate of population increase has been aboul 3.3 % from 1981 to
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1994.  About 51% of the population lives in urban areas and the remaining in rural areas.

The population of the Study Area was 1.39 million in 1994 and the growth rate was 2%.

2.4 Water Supply System

The Damascus City Wateér Supply and Sewerage Authority (DAWSSA) 'creatécl in
1985, under the Ministry of Housing and Ultilities, provides water to Damascus City. In
1995, DAWSSA was responéible for water supply to Damascus City and eight villages along
the Barada tiver. The existing population served by DAWSSA is estimated at approximately
1.2 million based on available billing data. The water resources servicing Damascus City

- consist of spring water and groundwater from deep tube wells,

Groundwater. from Barada é'pring and under Damascus cily, is used to meet peak
démands. 'Potéble wat'er'is mainiy abstracted from the Barada spring wells aﬁd the Figeh
spring located at the upper reach of Barada river and convcyed to Damascus Clly ; through
. the lransmnssuon pipeline consisting of a 16 km box culvert and a 15 km turmel from the Figeh. |
* The water is stored at Wali reservoir and then dl_stnbumd to several service reservoirs located

- throughout the city.

In 1995 ‘the amounl of walcr abslracled from thc wclls al the Barada spring and the
hgeh spring area was approxamately 184.2 mllhon cubic meter. Thls represcn!s about 84%
of the total water produccd Groundwater located under the cuy is pumped at various well
sites to small service resetvoirs located near each borehole and delivered to house connections
lhroughbut the network. The quality of the Barada and Figeh spring waters is generally good
“for drinking use without any‘ water tréatment. - The qua!ily' of water from most _o!her:

-resources is also satisfied Syrian'drinkfng quality standards.

_ ihcre was an eslunated 25 millton m* demand ‘which was not met in 1995 About'
4% of the total water produclton was unaccoumed for The main components of UF W are
‘aunbuled to: leakage (34.7%), meter malfunctions (14.4%), informal use (l3.6%),’and

- religious and pubii_c fountain use (1.7%).
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3. PRESENF CONDITIONS OF THE STUDY AREA
3.1 Existing Distribution Network Systems
3.1.1  General

The main water sotirces used by DAWSSA are the Figeh s}prihg and grouridwatef from
the well ficlds in the Barada spring and the Damascus city areas. = The wa.ter from the S]Sringé
is conveyed 1o Wali reservoirs through tunnels by grawty flow and transivitted to the serv:cc: '
reservonrs from Wali reservoir either by gravity flow or booster pumps. The groundwater in |

the cily area is pumped up te a service reservoir at the well fields and distributed in the

“network during the water shortage period from June to February.

'3.1.2 * Servige Ar’ca:

" The existing water supply system covers Damascus city and the villages along the

Barada river valley. * The city is divided into 4 service arcas : Damascus Center, Berze, Berze

| .East'and-Mczze.-- “The 4 areas are further divided into 12 pre.ss:ur'c zones of low, medium,
R high I, high Il and superior high in accordance With the altitude of gcdgraphical features.

;Each prussure zone is cstabl!shed s0 as to keep the water head at 60 m for the maximum $latic

head and 30 m for the mlmmum dynamic head at the end of dlslnbuuon plpelmes At present

lhc minimum head is on!y 10m m_ Damascus Center.

3.1.3  Service Rescrvoirs

30 serwce reservoirs and 4 preesurc rcgulanon reservoirs are located 1) the cuslmg
serwcc area and a tolal capacuy is about 0.2 million m*,  Flow meders are prowdcd at the
entrancc ‘of both lunnels and Barada coltecting reservoir, Ihc outlet pipe of lhc suvlcc'
reservoirs and the delivery plpe of the pump slailons although no meter is installed in some
reservoirs.  About half of the existing metérs are working in good condition _but the others
are malfunctioning. Bulk metering is required on the outlet pipe of service reservoirs for

operation and maintenance, and the analysis of leakage in the distribution system.
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3.1.4 Production Wells

~ Production wells ocated in the Damascus city supplement water to the main water

source of Figeh spring.  The 101 wells in operauon at8 separate production well fields in the

city area are used mostly during water shortage penods fr0111 June to February.  Well water is

c.onveycd to the reservoir in the production well center and distributed into the network by the

boaster pump. 1In addition there are 23 fringe wells and 58 eniergency wells for supplement
water supply. The fringe wells are operated for 16 hours per day with ah average annual
operation rate of 40 % in 1995.  The emergency wells are checked twice a week by the Pump

Set Maintenance Department of the Emergency Well Directorate

3.1.5 Pumping Stations

'lhe punping stanons for !ransm:llmg, lhe water lo the. olher reservmrs at h;gher'

: elevatlons are localed at the foilowmg service reservous Wah old Wali new, Kassmun high,
Eastern I, Mezze and Dummar. - The pumps are horizontal single/mulii-stage volute type

with a rated head of 46 to 300 m'and a capacity of 40 to 432'm*h. ~ The pumping st;ilibns_at

the production well center are equippéd with submersible pumps nstatied in the reservoir to -

distribute water to the distribution networks and are provided with a flow meter on the trunk

© main,
3.1.6 Transmission and Distribution Mains

The total length of the existing transmi'ssion and dis!ribu{ion mains is approxima!ely

1,186 'km DAWSSA has latd a total of 479 km of ducu!c :rou transmission and dlstrlbuhon{

mains from 1982 to 1992
(1) Transmission mains

- -Spring water from Figeh and Barada is convej’ed by 2 transmission tunnels with a total

~ capacily of 1§ m¥/s from Figeh spring to Wali reservoirs.  The {ransmission pipelines are
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nrainly ductile iron pipe (DIP) ranging from ND 80 mm to ND 1200 m. - The lengths of

transmission pipelines classified by material and diameter are summarized below :

{Unit: km)
Pipec Matcrials ND80-150  ND250-500 ND600-800 ND1000-1200  Total
Dip 4.6 22.6 13.2 221 62.5
sp 0.3 0.6 33 23 © 6.5
cip 0.7 07
Total 49 239 16.5 244 - 69.7

(Source:  DAWSSA)  DIP: Ductileiron pipe  SP: Steel pipc  CIP; Cast iron pipe

(2) . Distribution mains

Distribution mains are mostly DIP ranging from ND 60 mm to ND 1200 mm.  Most

of the water for the center of Damascus is distributed through two mains of ND 800 mm and

" ND 600 mm from the Eastern reservoir an.d' two mains of ND 1200 mm from the Western
' resen)oir. The distribution mains are provided with scctional valves and control valves for
- optimizing disiribulio‘:a netwofk_ o’pérétiqns. There are 552 fire hydrants of 100 inm locaté_d '
on the pipelinés About 124 km (1 1%} of existing dislribmion mains are lead joint cast iron :
: @ \_: - pipc (ClP) rangmg from ND 80 mm to. ND 600 mm.: - According to the leakage survcy_
| carned out by the Jl(,A Study Team from June to July 1997, the Ieakage of CIP is estimated
“at 303 m'h and 3.8 leakage points per lincar km of dlsmbuuon papelme 'lhe !englhs of

: dlslnbuhon plpellnes classitied by material and diameter are summanzed below
. . _ . _(unit : km)
Pipe Materials  ND40:50 - ND60- 150 ND 200 - 500 .ND'GO(_)- 1200 Total -

pIp . 75 66 37 02
cip - w0 7 13 12
SP I T S 64

Total 26 636 288 9% 16

 (Source: DAWSSA) ° DIP: Ductile iron pipe, © CIP; Ca_si ironpipc - SP: Steel pipe
(3)  Service connections and water melers

Service pipes are cither polyethylene pipe (PE) or galvanized steel pipes (GSP).  All

new service connections to existing mains are installed by DAWSSA’s own stafl and includes

everything from tapping on the distribution pipe to installing the service meter.  About 99%
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- of the mieters are 13 mm diameter and the remaining are 20 mm dianicter and more, ~ The

* number of meters by diameter of service connection is shown below :

13 mm 20 mim 25 mm 30 mm 40 mm S0 mm 60 mm <

250200 365 730 26 291 194 80
{Source: DAWSSA)

According to meter reading records, in 1995 36.5 % of all incters were malfunctioning.

37 Léakagc Record of Distribution Mains

Leakage problems occur mainly on the cast iron pipes, which form 1 % of the total
length of the distribution mains in the network. Leakage of ductile iron pipes only occurs
" aboitt once a month usuaily due to accidents with construction machinery, improperly seated

rubber joints or connccllons made by informal water users. Repair works are carried out in

three 8 hours shifts per day by two 3 person {eams. The pipes-whtch are mstalled near -

reservoirs and pumpmg slal:ons andfor have large diameter, are’ repa:red as a ﬁrsl pnonty '

' Only 30 50% ofplpcs can be repalred mlmcdlately af’tcr detectmg leakage. :

" For the cast lron pipés, the average number of month!y Icakagc repair: works on the

.dlslnbunon mains is 30.5 rcpa:rw’month from January 1993 {o Dccembcr 19965 rcsulimg in

0.23: repanrs/km/momh The f‘requency of repair works on dlslrlbuuon mains and semce'

pipes has remamcd unchangcd for the last 4 years, see Figure 3.1 1. * Thi$ indicates that, the.

condition of Icakﬁge on the cast iron pipes has not been improved in spite of continuous repair
cfforts. 1t is also an indication that most of the cast iron pipes are too old and have too many

weak points to be eftectively repaired.

| It is 0559‘rved frbm F'ig'urc 3. 1.2 that the fr'cquen:cy of repair w:ork.s _d‘urin.g‘tllw;. dry
season .is higher - lhan the frcquency during the rainy season. This iswlikély due to’ the
~ fluctwation of water pressure caused by waler rationing during dry scason which stresses the
- weak cast iron pipe. From Table 3.1.1 it can be observed that the frequency of repair on
large diameter pipes tends to be higher than that of small diameter pipes, and the frequency of

repair on cast iron pipes does not correlate with the age of the pipes.
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The average number of the monthly leakage repair works for service pipes is 348.3
repairs/momh from January 1993 to December 1996,  This is rather high compared to the
monthly leakage repair works for distribution pipes is 30.5 repair/month. The twao figures
result in a totat of 378.8 repairs/month. The leakage repair work on service pipes accounts

for about 92 % of the total leakage repair workioad.

The frequency of leakage on service pipes per house connection is estimated at about

1.46 /1,000 connections /month. It is assumed that service pipes connected to the cast iron

pipes probably account for the majority of all leaking service pipes simply because the service

pipes are as old as the cast iron pipes. Service pipes coiuiected to the cast iron pipes should

~ be replaced because the connections are usually a weak point prone to leakage.

. '3.1.8_ "SCADA and TelécOnnnuhication System

DAWSSA entered a tuin-key contract agreement with Italian Contractor Nuovo

- Pignone to procure ‘a SCADA and Telecommunication ijs_lcm in 1994, The Project_. was

scheduled to be completed in April 1997, however co'nsim_cﬁon works have not yet started. . |

~ As for the sysgc_ni c_omponcnts and function, field control and |110:1jlori:1g cquipment is

“{o be installed to co;m;rol the flow rates of water distribution in the network.. The systen will
- consist of a si;jaewisofry control and a communication system,  Data from the 119\;v:|1ictc'rs and

“control valves in the network will be collected and transmitfed to relay centers by the

underground cables and transmitted to the main control center via DAWSSA's alternate
control center.  Data on the service 'resewoirs and the pump control system will be

transmitted directly to the main control center located at Wali service reservoir,

- The remoté control valves, the flow meters and the'pressure‘mc-leni will be installed by
the projeét for 0011'lrblling and monitoring of the water distribution conditions in the network.
According to the preliminary design for SC?\D}\, 28 control uits were to be established in the
network, but many of the control units have now been canceled.  The control and monitoring

equipment to be installed by the Project is listed up in Table 3.1.2.
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32  Mezze-Razy & Kafar Sousch-Lawan Area
'3.2.1 Urban Development Plan
(1)  Existing urban developments

The Mezze Razy & Kafar Sousch-Lawan area belongs to the Kafar Souse district.
The present land use in the area is classified into two categories; 'Reaidcmial & Commercial
Atea and Fanmland/ Green Area as pre'sent'ed.below (the area for each type of land use is
estimated roughly by measurement on the topographic map with a scale of 1/2,000, prepared
by the JICA Study Team);

(Unit: ha)
o Mczze—Raz_v : _ Kafar Sousch-Lawan
~_Residential & Commercial;\rda o 106 - 34
: ParmhndfGrcann.a = 300 I )
T 136 s | N B

(2)  Future urban dcvelopmc'r{l plan .

The Vlumcnpahly of Damascus IS currenlly workmg on a new master p!an for Fiture
: -_Damascus City and Regtonal Area (hcrcmaﬂcr called thc New Urban Development Mf{’) to'
:promoie sustainable growth to the yeéar 2020. . The report for the third stage study of the
.New'- Urban Develop'mcnt M/P was prepared on.March,' 1997. - From this repon, the [’ulurc.
- land use pattern in-the Cily and the surrounding area of the City will not change from the
: e\cistihg.land use pattern.  The dctaalcd development pian for the area of Kafar Souse district,

i not ava:lable since the future tand ‘use plan has not yct been prepared by Damascus.
_I\’Iummpahty llm\.evcr it is acsumcd (hat theie will not be much change i in lhe existing

Kafar %llsc district arca accordmg to the Damascus and Reglonal Master Plan for 2020.
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3.2.2 Physical and Social Conditions
(1)  Topography and geology

The Mezze-Razy informal arca is located on the south of the Faez Mansour Motonway.
The total area is 136.0 ha and population is estimated at 32,786. The elevation varies from
701 m to 715 m above mean sea level. - The area slopes down to the south with incline of

11%. The Kafar Souseh-Lawan informal area is located in the south of the Hafez Al Assad

‘Motorway.  The total area is 55.0 ha and population is estimated at 14,000.  The elevation

varies from 697 m to 707 m above mean sca level.  Average slope incline is about 1.5 % in

this area.

“‘The urban area of Damascus, covers the thick alluvial fan crealed by the river-where

. the Barada River leaves the Anu Lebanon Mountain Belt and flows east onto a plain of the }:l—

- Arab T_rough. Therefore, the surface of geology in the Mezze-Razy & Kafar Souseh I awan

area consists of unconsolidated Quaternary deposis.
{2) liolnsingﬁa_nd_ soctal conditions

The cadaslral sun'cy in Ihe Merze-Razy and Kafar Souiseh-Lawan mformal areas was

- carried out in order to know roughly the locallon of houses and the type of bm]dmgs The

‘ results arc summarized as follows:

. (Unit: Propertics)

“Twvpe of Building. . Mcnc -Ravy . Kafar Sousch-Lawan Total

Resident iAo | 948 S aser
Schoo A R e R
‘Mosque L 4 " R 7 N
Store & Workshop |- 77 | us |2
Public Bath __ - 3 3
Nursery 1 2 6
_Total 2,491 1,103 359
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- conducted during June, 1997.  Based on the results of the interview survey, social conditions

in the area are summarized below;

i)

323

()

i) Averagg family size:

i) Average house hold income:
1ii} Classtlication of income source:

V) Average possession rate of automobile:

v)  Average possession ratc of flush toilet:

vi) Averagg possession rate of bath:

vii}) Average daily water consumption per capita:
viiil) Water source of formal remdcnls

Water source of informal residents:

conditions
«  lasufficicnt water quantity:

« - Low pressure:

xX) Use of ivater storage device:

xi)  Willingocss 1o pay water charge:
Awarencss of environmental issues:

Present Water Use

" Dontestic use

MAIN REPORT CHAPTER 3

‘In this study, the interview survey on living environment in the area was also

& porsons per family
SL 3,560 1o SL 6,000 (Low Class})
Public sector (18 %),

Private scctor {73 %),

Agricultural scetor (7 %),
Other (2 %)

12%

100 %

100 %

172 lped

DAWSSA system (93 %),
Communal well (5 %)

- ¢ Trrigal conncetion to DAWSSA system
- (95 %), Bottled water (4 %),

. ~ Others a %)

ix)  Customer satlsfacuon with prcscnl water supply

1 26 % in Mezze-Razy,

67 % in Kafar Sovsch-Lawan |

26 % in Mezze-Razy, _
- 56 % in Kafar Sousch-Lawan

97 % (average eapacity i§ 1 an ) Used
cvery day (69 %),
Automatic controt (76 %)

" 96 % agreed to the exisling tarilt
- Lack of safc drinking water (30 %)
~ Pollute driver/canal (66 %)
Odor (57 %)

o .Thc avcrage dally watcr consumpnon in the area is estimated at 172 Iped and 98% of

usxdenls including lnformally connectcd residents ‘Use water supphcd from DAWSSA -

-according to resulls of the mtcmew survey

As for water costs per formal houschold; lhe

- average mcmthly paymenl for watcr is 125 S.L. and this water cosl corresponds to 2. 5% of

. average income (about 5,000 S.L.).' The resulls of the interview survey in the Feasibility

Study are almost similar to the result of the Master Plan Study.
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network in Mezze-Razy & Kafar Souseh-Lawan area, the present domestic water use in the

area is estimated at 170 Ipcd as adopted by the Master Plan Study.

{(2)  Non-domestic use

In the Master Plan Study, water consumption for non-domestic: use was projected
bascd on the analytical resulls of records, questionnaire s'u'fvey and information provided by
DAW:SSA and other retevant data collected, such as the urban development plan, .land use
plan and statistical data.  The present water consumption for ﬁon-doméslic use is estimated

based on the unil water consumption per connection adopted by the Master Plan Study as

follows:
T\pc of Conncclmn 1 Unit’ unit \\':;lcr co:.151.1mplimF ' \\'a:!cf ccn;sumplion
: B . {m /conncction) - (n'/d)
School |6 24 N N T
Mosque i 7 g s
“Store & Workshop 225, . 06 1 135
PublicBath 3 15 s
N“fs'ff)'. 6 3 s | 90
Total . M7 L | e

33 'Watézr_Qualily and Environment :

3.3.7 General

Based on the C‘(ISlI!lg mformahon a number of mwronmemal issues were ldcnhﬁed as |
potentially important cnwromuemal lmpacls associated with the DMA pro_;ecl and the Me??e -
Razy & Kafar Souseh - Lawan System, which include 1) salety ol‘ the supplsud water, 2)
lncrease _m was_lewaler, ;3) protecllon of “cultural a_ssels, and 4) soc:o-cconomtc impact to
informal residents. The following studies were conducted in May - July, 1997 to further

assess the potential environmental impaclé of the proposed projects.
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332 Water Quality Study
(1}  Pesticide Analysis

In the Master Plan study, detailed water quality studies were carried out.  The results
showed that the overall quality of the water supplied by DAWSSA was good. However,
there was an apparent inconsistency in the pesticide data analyzed at two different institutes,
‘and the possibility of péslicide contamination {atdrin, dieldrin, heptachlor, and fenitrothion) at
- Oumawiyin wellfield could not be confimed. To confirm this pesticide contamination
“problem, water samples from three wells (#1, 4 and 13} in Oumawiyin wellficld, where

potential pesticide pollution had been suspected in the Master Plan study, were sampled in
" May, 1997. The analysés_ of pesticides were carried out independently at two different
istitutes for cross-examination. Pesticides were ot found in any well water sanﬁples_
examined this time. Based on this rés;nll, there is no pesticide pollution problem at
' Oum:a\ﬁyin. ‘However, pesticides inéltiding illegal ones banned b.y Decision 10 (1980) are
| widely used in Syria. _ Therefore, regular momlormg of pest:cndes in potable water, whtch is

~ not practiced at ali is atrongly recommcnded
) | Water Quamyih the Network

l"hc quahly of waler supplled by DAWSSA'is ;,cncrally hlgh (':ec Mastcr Plan repon) .
' Ho“evcr it is riot wniforns in dry season when city wells’ are in operatlon to supplement lhe |

shortage of supply from the Figeh Spring. - To analyze the distribution of water quality in the
network, a water quahly module was developed and incorporated into the network simutation
model. .'Bascd on this water quality simulation (Figure 3.3.1), it was possible to pinpoint lhe' _
areas in flie network \thrc \£'étcr-q1lalily is l'ow (c g, | Kadam) ‘The resull was in good |

agreement wnlh the resul( of the ficld water qualtly sludy in the Master Plan,
-3.3.3 . Suitability of Water Resources for Pofable Water Supply

Based on the findings in the Mater Plan study (sce Section 3.4 of the Main Report
(Volume 11) of Phase 1) and the result of the water qualily study conducted this time, the
water qualities of existing and promising water resources are summarized below,
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The ‘overall quality of the water suppliecd by DAWSSA is high. This is mainly
because nearly 80 % (1995) of the water supplied by DAWSSA is available from Figeh Main
Spring; a major spring which has been recognized for its superb water quality and abundant
yield for centuries. Indecd the water quality of Figeh Main Spring is one of the best in the
area, and is characterized by low conductivity {around 300 uSicm) and low hardness (around
150 mg as CaCOzIL) The pH is around 7.7, and the total bacteria count is typically below
50 coutits/100 mL.

With the recent increase in water demand, however, DAWSSA is being forced to use

other water resources with less desirable water quality.  There are numerous secondary water

‘resources in the area. The water qualilies of these water resources vary significantly from

place to place. " In general, the quality of water in the mountain areas (Zabadani, Figeh and
Hermon areas) ns high, and easily salisfies the Syrian Drinking Water Standard.  The
:r,roumlwaler in Damascus is not as ‘good as the waler in the mountains, although the water

from most city wells’ st:l!-me_et the. Syrian Drinking Water Standard. Typlcally the

- conductivity is around 700 - 1000 pSfem, hardness is arotng 300 - 400 mg as CaCOy/L,, and
the nitrate concentration is around 25 mig/L. - The major g_roun_dwater prabléms in Damascus
_ are localized to south {_)anm'scus (hardness and nitrate prbblcms) and Dummar-Mezze afea’_

(hardngs's, sulfate and salinity problems).

Surfacc water in the’ study arca is not & g,oad resource for drmkmg water as it is

_heavily contaminated by sewage and industrial dlSLhargc The lack of sewerage system

seems to be the main reason for the surface water pollution.

3.3.4  Environmental Impact Assessment Survey

* Mezze - Razy and Kafar Souseh - Lawan areas are'known as informal arcas becau'sc o
people in these areas have built houses informally without obtaining permits from the local =
government.  To identify important enviranmental problems in the areas, an interview survey

with 100 local residents was conducted in May-June, 1997 (sec Appendix C for details). As
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some of the socio-cconomic and water use issues were reviewed in preceding Section 3.2, the

discussions in this section focus on major environmental issues.

)

2)

3)

Limited safe drinking water ; 30 % of the residents claim that lack of clean, safe
drinking water is the most setious environmental problem of the area.  This problem
is more pronounced in the Kafar Souseh - Lawan area. Because there is no other
waler resource in these areas other than the partially installed DAWSSA system, as
many as 60 % of the people get water illegally by sharing a conhcciion or making an
informal connection to DAWSSA system.  Such illegal systems are not rcliablé,'and a
large number of informal users reported low water pressure (43 %), lack of sufticient

quantity (45 %), and water quality prablem (7 %).

Surface water pollution : Nearly 70 % of the residents feel that the most - serious.
: environmf:.nlal problem in Ihé arca 1s r;il'rface water poiiulion_‘ Related problems, such:
as odor (61 %) and lack of \Qasle\véte; conl'rozl. (23 %), are also considered as serious
- problems. Ailhough' thefc are limited sewer systems in the areas, there is .no
wastewater (reatment. _COnséqucnt_Iy, all wastewaters géneraicd in the study areas
_aré_'discha‘rged to nearby ditches and the Dirani river without 't_r:éétmem,;which is the

primary cause of surface water pollution,

' MMQM&M noise Fewer people c’oﬁmléihéd aboul air pbllulio‘n {4 %) and ridi_sc

(6 %).  The study areas are less urbanized than central Damascus, and sources of air

pollution and noise are limited.

: Qomgumbmn_lhgjmmsm;&m&hmjccﬁ : In the‘interview survey, the |iaiurc
- of the proposed water sup-ply project was brietly explained to the residents, and their

_environmental concérns were noted. 80 % of the residents  expressed no

environmental concern about the proposed project. The local residents are aware of
the direct benefit of the water supply project, and they are anticipating large long-term

benefit ‘of -the project in comparison to the short-term adverse impact of the

“construction works. In addition, the municipality already did much digging in the

arca three years in a row for sewerage projects, and the residents seem to be used to
construction works in the area, although they want the works to be done as fast as

3-12

A




iy
g

2

‘MAIN REPORT CHAPTER 3

possible.  Among the concerns were children’s safety during construction {about

7 %), dust problem {5 %), noise problem (4 %) and traffic problem (4 %).

3.4  Organization and Financial Management

“3.4.1 Past and Present Financial Performance -Overview

Data on financial performance is presented in Tables 3:4.1 and 342 The
improvement of financial management was selected from l:hé master plan (JICA' 1997) as a,

priorily project for the prcscht feasibility study recognizing the need for DAWSSA to generate

" the revenues required for developing, owning and operating the ever growing water supply

system, Two arcas in need of urgent improvement were identified: (1) the billing and

“coltection precess; and (2) measuring and reporting financial performance to senior

" management.

The delay in collecting revenue is on average .12.5 months (10.5 months for issuing .
and 2 ‘months for co!lechng) 'lhts delay senously hampers financial performance as, well as

ﬁnanmal management processes lhroug,hout the orgamzahon Although the billing process

“was partly computen?ed in 1982, the admmlstrahve proccdures reinain manual, labor intensive

and do hot pemm the analysis of consumptton dala for. operanoua! nccds The inabilily 10

'control cxpenduures and ldenufy the component costs of producing wa!er including support

services, makes it 1mpossablc for managemcnt to plan budgets based on the true needs of the
orgaiization. . The inability to breakdown the operating costs for each part of the

organizalion also makes it 1mpossab1e to identily potential operatmg problcms and control

‘ spendmg for various acuwties _

342 Present Organization |

_ The organizalion structure is presented _ili Figures 3.4.1 and 342 The process of
generating revenue begins in the Consumer Afairs Directorate responsible for makihg service
connections, meter reading, and payment collection centers. The Consumer Aftairs Directorate
is almost twice as large in terms of statt (276) as other directorates and has a rather broad

mandate dealing with customer services and the operation of payment collection centers.The
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task of managing budgets and daily financial transactions are the responsibility of the Finance
Dircctorate which also has a very broad mandate including non-financial functions such as
store keeping, procurement and some expenditure control functions that would be more
appropriately managed by the Accounting Directorate. The Accounting Directorate is
: responsib!é for financial accounting of all revenue and expenditures and preparing cusiomer

bi!ling stalements using a computer system.

There is an overlap it functions between these three Directorates and a general need to
: clarify oles and responsibilities. Decisions regarding managerial and fiscal issues are vested
with the Dircclors and the Director General with no approval authbrity delegated to other
levels in the chain of command. As a result, senior managenient positions must deal with many

" micro management issues and have little time for strategic planning.

3.43  Customer Mjc_tcrilllg. Billing and Collection Processes

" The process of customer subscribtion and providing a metered ‘connection is the

important first step réquired to gencrate revenue. It is during this initial stage that most of
the data required fdr'lhe billing system is captured. DAWSSA accumulates a great deal of

‘information’ about customers and connecltons (e.g. building permit, mumcnpal address photo

'ldenuhcauon wa(cr nght agrcemems ownershlp, rate classnﬁcanon consumpllon Iocallon of

service lme etc)). The information changes constantly and because :l accumulates randomly
over: timie and l‘rom different placcs throughout the orgam?auon it is difficult to- manage

eflectively with the existing maiial process.

The consumption meter is DAWSSA’s cash register. The ability to generate revenes

is critical to support the investments required for the operation, maintenaiice, and expansion of

lhc waler 'supply systen. 'I'hcrel‘or'c DAW'SSA needs 1o re‘ndcr li'mcly and accurate bills a'n'd:
agm ety collect ovcrdue paymcnls Itis DAWSSA'S legal mand'nc to bill customers quarleriy

~ based on melered consumption readings. Howcvcr actual meter reading cycles have slipped to

5 months. As a result bills are issued every 6 months on the basis of two equal quarterly bmmg
statements. In 1982, DAWSSA computerized the billing system but unfortunately, it does not

provide automatic error verification, customer accounting or data analysis features.
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The process for issuving bills is ineflicient and con'sidere;d one of the most urgent
matters to be resolved. The total time lapse from meter reading to issuing a bill averages
around 197 days per metering district { 6.5 months). Refering to the schedule in Table 3.4.3
there are three significant delay points in the billing process: (i) after meter readings are
completed there is waiting period of 67 day (2 month) before sending or entering the data into
the computer, (ii) after the data is entered there is an average 28 day {1 mo'nih) delay before
the bills are printed, (iii) afler the bills have been verified for a second time by the Consumer
Affairs Directerate and corrections made, there is an average 43 day (1.5 month) waiting -

period before the bills are actually issued (6 the payment collection centers.

* The time takei to read meters in each district varies considerably from 10 to 27 days
and represents only a very small part of the time spent in the overall billing process shown in

Figure 3.4, 3, Meters are dumcult to read because they are oflen mstaﬂed incorrectly, located in

“dark places or macccsmble when customers aré not home. A review of five lyplcal dlsmcls

mdlcates that approwmatcly 10% of meters on the reading routc are Skipped until the next

" blllmg cycle because meters cannot be accessed. T his has a negatwe impact on cash flow

‘because bills must be issued on the basis of a minimum monthly charge (20 SL).

The time for d_ata'c‘m'rj.a also varies considerably from 1 to 25 dayé depending on the

size of the district. Esror dete"clicin;éhd éo_rreét_ion 1akes place as part of the data entry process

and takes on a\"erage 28 days (1 ‘mom'h) Error checks are carried out égaiil by the Consmhér

AfTairs Directorate and takes an average of 21 days. The perccntage of errors found durmg the

second verification stage is a very low 0.5%.

“Once the bills are issued; the Iime given to 'c'.ustomc'rs for paying bitls is cxiremely
generous. The first (and only noltce) is delivered by hand sometinic after 45 days has clapsed
Reporting of dclmqucnt accounts is nof- existent. Action is at the dlscrenon and conlrol of the -
cashiers and usvally only occurs once the payments have slipped past four quarlers (onc year).
About 15% of customers do not pay their bl]ls untit threateried with service disconnection j Just -

aver one year later. As of May 31 1997, 41.5 million SL of billing issued in 1994 and 1995

remain unpaid.
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3.44 Financial Management

The Finance Directorate coordinates preparation of the ardinary budget for the whole
establishment. The budget is based on the list of the previous year’s expenses and payments.
- 'The Accounting Directorate assists by f‘orccasting revenues. In general, the line items

_ (accounts) in the previous budget are adjusted up or down by a small percentage. Budgeting is
‘a passwe process limited to observing the variances between budgeted amounts and actual

j spcnding after the fact. Preparing the investment budget is shghlly more sophisticated because
|l is Iinked to the five year invesiment plan set by the State Planning Commission. The
. Plannmg Directorate prepares the investment budget with input from other dircctorates on
- project needs. The Planning Directorate prepares project estimates, stalling fcqmremcnlq and
“presents the investment budget to the Ministry of Planning for approval. Both budgets, once

- prepared, are reviewed by the Director General, then transmitted to the Ministry of Finance to

receive funding.

“The overall expcnduure management system has a number of conceplual and

organmal:onai weal\nesses The paymenl processing system s completely manual,’ mvoh:mgE
‘double handhng of the same mformatlon in different work units. There is  no real spending -
“control”, only monitoring of expenditures. The budget breakdown for operatmg expenditures

is not suﬁcnently detailed and spendmg approval is allocated on a first come first Serve basns as

Iong, as there is still enough money in the budgei

The term “cash management” is u&;ed to describe the activities required to control the

movement of funds and establish financial equnhbrmm of DAWSSA’S cash reserves (treasury).

- Aclmues that should be. occurmg but are virtually non-existant include: forecasting’ the -
treasury needs for the organuahon on an annual basis to produce a balanced financial plan for L
the coming twelve months, venfymg the payments of the organization and followmg ihe 3

_ balance of bank accounts, and ' forecasting the daily treasury needs. A lack “of current "

information on bank balance and outstanding payments results in little or no treasury control

and the’rc is often a lack of finds available to pay for large expenditures.
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MAIN REPORT CHAPTER 3
3.4.5 Accounting
DAWSSA uses the Unified Accounting System (UAS) that all government institutions

in Syria must use in order to integrate with the overall National budget. The system producés

a balance sheet and a profit and loss statement but does not provide senior management with

realistic measures of operational and financial performance because it is not based on a cost

- accounting struciure. Accounting information is recorded manually in journals and posted to a

computerized accounting system on a monthly basis to produce a trial balance. The exisling

computer equipment has been in service for some time and the stafY are well trained in it’s use.

Unfortunately the system is not integrated with the processing of payments, and expenditures.

'3.4.6 Inforiation Technology

| 'Etisting COBOL ‘applications for billing, accou.nting,' stores inventory, and payroll
were unplemenled n lhc early 80 s. These are still in use and are supported by a UN]\ based

nefwork walh fimited capacny Morc reCem!) PC based engmeermg apphcauons havc been_

dmroduced and DAWSSA 1S currcmly implementing a local area nctwork 1o link e\ustmg PC’s

and provide a client server environment at headquaners. Existing information systems and
applications have evolved at different rates and have been implemented at different times

without an ovcfall plan or strategy. As the result of this dc\:elopment regime’ there are now

© several small ‘m!andc of autonnal.on" thronghoul the orgam?ahon and mtngrauon bctween

. syslems is eaiher non e\ustent or unpmmblc

Organizational rcsponsibilily for computer systems is not clearly identified. The New

. Works and Studies D:rectorate is one of the most advanced computer users, and has created a
 special sec{:on dedicated to the developmem of ml‘ormahon syslcms By dclaull this seclion
- also prowdes tcchmcal support for other DAWSSA users. A review of Da\WSSA s ewzlblmo :

' comp_uter apphcahon needs and the status of their development is prcsc_nlcd in Table 3.4.4.



Table 3.1.1 Summary of Leakage Repair Works of Cast Iron Pipes

(By Installed Year)

Installed Length Repair per month Frequency of
year (m) (%) Carried i.cakage Repair
1920 3,100 2.3% 0.54 © 017 fkm
1930 9,500 7.1% 0.77 0.08 /km
1940 16,450 12.2% 3.48 - 0.21 /km
1950 60,300 44.8% 13.34 0.22 /km

- 1960 42,440 C3L5% 11.04 - 0.26 fkm
1970 . 2,900 2.2% 1.33 0.46 /km

134,690 - 100.0% 30.50 0.23 /km

{By Pipe Diameter) _

~ Pipe . Length - -Repair per month  Frequency of .

Dia(mm) - - (m) (%) . Carried "~ Leakage Repair
80 2,500 - 1.9% Q1S . 0.06/4km
2100 - 22,620 16.8% . 3.406 - 0.15 /km
150 19,200 14.3% 385 0.20/km

200 126400 19.6% 448 017 /km

250 0 35970 - 26.7% - 7.81 . 0.22 /km.

400 T 9,600 - 71% 0 2.65 -0.28 /km

500 - 7300 - 54% 1.58 £0.22 fkm

600 1,100 82%. 652 0.59 /km
S 134,690 1000% - 30.50

Source: DAWSSA
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'Table 3.4.4 'Computei' Application Needs and Status of Development
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Leakage repair ¢ases

Leakage repuir cases

.

Cumulative monthly repair record from January 1993 to December 1996
for leakage on service pipes
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THE STUDY ON THE DEVELOPIMENT OF
WATER SUPPLY SYSTEM FOFI THE DAIJASCUS CHY

“Figure 3.1.1

Cumutative Monthly Loakage Repair Record
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The monthly repair record from .hnuar) 1993 to Dcccmberl996
for leakage on scivice pipes
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