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APPENDIX B

1. INTRODUCTION

Plan formulation for the development of the distribution network in the Mezze-Razy &

Kafar Souseh-Lawan arca consists of the following tasks:

i)

To review the results of the interview survey and understand the water needs of

the residents in the Mezzc-Razy & Kafar Sousch-Lawan arca, and then to

‘conlirm the reéquirements of the water supply systcm

~ “To- understand the prcscni status” of the. urban. development plan ;and

normalization of informal residential arcas in Damascus city, and to confirm the
intention of City officials for the Mezze-Razy & Kafar Sousch-Lawan area,

To collect and analyzc the physical characterislics of the study area with specially

~ focus on topographic condzuons

" To design the wacr supply systcm using the DMA mcthod for lcﬂk'lg_,,c dctccllon

To cvaluate the financial impact. on DAWSSA and allordability to consumers,

"md

To mns:dcr the lmplmimns to the SCADA syslcm af cxpamlmg the d:slrlhullon '

_ nclwork

* - Although the study arca is categorized as an informal residential area, the development

‘plan identifies’ ‘connections to ‘and * extension of DAWSSA's ‘waler - supply = system.
- Environmental aspects and integration with existing infrastructure are essential requirements

~ for this plan.
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2. URBAN DEVELOPMENT PLAN
2.1 Existing Urban Developments
The Mezze-Razy & Kalar Souschh-Lawan arcas are within the Kafar Souschh
administrative district.  The existing urban developments in the Kafar Sousch district arc
deseribed as follows: -

(1) Residential development

Onc of the kcy' factors alfccling the rapid urbanization of the study area is the increase

in residential development.  The arca between the Facz Mansoue Motorway and the Hafez Al

Aséqd Motorway, shown in Figurc B-2-=1' has scen intensive dcvclopmcnl : DAWSSA is

currently rcdcvclopmg the water dislribulmn nclwork in the rcsulcnlml dcvclomncnl arca in the ‘

northwest scclor ol‘lhc Kafar Sousch d151r1ci
(2)  Intormal sclllcrﬁcms |

The informal scttlements continue to grow uncontrolfed as shown in Figure B-2.2.

The total population and arca of the informal scttlements in the City were estimated at 508,200

“and 1,273 ha respectively in 1994 (JICA-1997). In the Kafar Sousch district, the informal =~

population and arca are cstimated a 60,500 and 206 ha. Thc number of informal residents
L‘o‘rrcs;ionds 1o 63 % of the total population in the district, and the informal area corresponds
to 17.2 % of the total arca of the district. Damascus Municipality is in the process ol improving
the civil infrastructure in smnc ol the mlormal areas, such as Mc//c and Tabbaleh areas, but

work in lhc Kalar Sousch dlsmc! has not yc.l s!arlcd
(3)  Industrial development

“There are small-scale industries’ and manufactires, ‘such as workshop and food
processing, dispersed throughout the district. The total arca occupicd by the small-scale

industrics and manufaclures is cstimated at 12 ha approximatcly.
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(4)  Agricultural development
The Kafar Sousch districl is one of threc intensively farmed arcas in the city

(Shaghour and Kaboon -arcas are the others).  Approximately 605 ha are farmed

corresponding 1o 50 % of total arca.  Damascus municipality intends to cxpand the farmfand

~in rural areas surrounding Damascus cily, since the avajlabitity of land for farming within the

city is limited.
(6)  Others
Most of the existing infrastruclure, for instance water supply and lmnsportalién

network systems, is nol meeting average demands and there is no capacity for growth in the

district.  Some modilwallons will be rgqucd in order to meet lhc demands of a g,rowmu

-populal;on and maintain appmpmlu lwc]s oi service. -

22 TFuture Urban Development Plan

The Municipality of Damascus is currently working on a new master p!aﬁ for .Fuiurc_ '
Damascus Ciiy'and Regional Arca (hcrcinali'cr called the New U!’b’!;) DCVC]me;lnI M/P) 1o, |
promotc sustainable 3,mwlh to the year 2020,  The planning excreise was shrtcd in 1992 and
has been dclayt.d because of the dlﬂmully in collcumb necessary data ; cspecmily popuh!mn
data in the mlo_rmal arcas.  The conceptual plan for the New Urban Development M/P was

expected by the middle of 1997, bul has been delayed.  The Future Urban Development M/P

for the Damascus City should be app.mvcd by the Syrian Government by carly of 1998,

Thc report for lhe third :.hy, sludy of the New Urban Dcvclopmcnl M/P was prbp.!rtd o
on March, 1997, The lh][d slag,c study was donc b'tscd on data from the 1994 census.  The

main lindings ol the report arc briefly outlined as lnllows
(1)  Study area and population rsrojcclitalls

The existing arca of the City is estimated at 106 kni® and total papulation is 1,394,000

in 1994, Population projections arc determined as {ollows:
B-3
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T Year 1905 2000 2005 2010 2015 2020 B
Population (1000 persons) 1,468 1,621 £,772 1,878 1,534 2,000
Area (km’) 106 - - - - 180

(Source: Damascus Municipality)

(2)  Numbes of workers in 2020

The percentage of workers to the total population in 2020 is forccasted at 31%
(number of workers is 620,000). '

(3)  Scctor classitication of workers in 2020

 Workers in 2020 are classificd into theee cconomic sectors; Agriculiure (4.5%),

ll{duslry (27.5%%) and Service (68%).
(4 - Classification of scrvice activitics in 2020

" The service activitics in 2020 consist of Transport of 12 %, Commerce of 20 %,

 Administration of 27 % and Other sectors of 31%..
5y Classification of income levels in 2020

The population is classilicd into three income catcgorics; High Inconic (209), Medium

Income (40%) and Low Income (40%).  The income levels are delined as follows:
- I:iigh class :'mo'rc'l_hzl_n SLSﬁ,_OO_U |

- Middlc class : SL 10,000 to 50,000
:Loweclass  : less than SL 10,000
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{6)  Informal residents
The population of informal arcas in 1994 is estimated at 508,000 corresponding to

36 % of total population in the City and the M/P forecasts that informal residents will cither be

rescttled or completely normalized (formal water connection, c!cclrical service) by 2020.

The location of existing informal areas in the City is identified in Figure B-2.2 and the

population for cach informal area is presented in Table B-2.1.  Informal residents in the Kafar

‘Sousch district are summarized below:

Reference No. Location Area (ha) - Population _
13 _ Behing Alrazi Hospital 45 - 9,400
16 “Kafar Souseh : 35 - 7,000
17 o ~ lawan C33 S 11,600
18- . Dahadil Naher Eicheh . 93 32500
Total ' e 206 60,500

* {Source: Damascus Municipality) -

The '1bovc n,l‘crcncc number corrcsmnds to the identification number g given ta mlomml

areas mdmlcd in Figure B 2.2.

| A7) Future land use * -

Thc Iulurc Jand usc p.ltlcms in thc Cny and the surroundmg arcas are assumed tobethe
same as the cxlslmg fand use paticrns.  New dcvclo;nmcnl arcas in the City are planned for

residential and commercial use in Kudsaya New Suburb, Dummar Extension Area and Assad

~ Suburb. The composition of future fand use in the City {2020} is cstimated as faltows:

Major Land Use Type “Land Arca (km ) e

" Residential & Commercial Area - © - 8601 SRR Y R
tndustrial Zone S 239 13
Agriculral & Residerial Area 44 23
Agriculteral Area - 10,06 _ 5.6
Special Arca Zone : S 355 : 20
Green & Park 10.33 5.7
Kassioun Mounain 26,46 14.7
Reserved Arca & Others YA 20.6

~ Tolal 180.00 100.0
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The detailed development plan for the arca of Kafar Sousch district, is not yet available
since the future land use plan has net been completed by Damascus Municipality,.  However, it
is assumed that there will not be much change in the existing Kafar Sousch district arca

according to the Damascus and Regional Master Plan far 2020,
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3 PHYSICAL AND SOCIAL CONDITIONS
3.1 Topography and Geology

There are no detailed topographic and land register maps of this arca because il has
developed informally.  Accordingly a survey was carricd out to confirm the present

topographic and residential conditions to assist in formulating the development plan .

The Mezze-Razy informal arca is focated to the south of the Facz Mansour MolorWay.
Total arca is 136.0 ha and population is estimated a1 32,786,  The clevation varics from 701 m
to 715 m above mean sca level as shown in Figure B-3.1.  The arca slopes down to the south

with incline of 1.1%.

* The Kafar Sousch-Lawan informal arca is located in the south of the Hatez Al Assad
Motorway. Total area is 55.0 ha and population is cstimated ‘at 14,000.  The .clevation

varics from 697 m to 707 m above mean sca level as shown in Figure B-3.2. Avcrage slope

Cincling is about 1.5 T in this arca.

" Results of the survey are summarized as follows:’

.. Mezze-Razy Kafar Sousch-Lawan

Total Arca (ha) . 1360 550

© Classiication of Elcvation (m) j S - .
Maximam ' 714.89 707.10
" Minimum : ' 702 696.64
Average _ 71021 Lo 70190

“The urban area 'of Damascus, covers the thick alluvial fan created by the river where the

- Barada River leaves the Anti Lebanon Mountain Belt and llows cast onto a plain of the El-Arof

" trough. ‘Therefore, the surlace of geology in the Mezze-Razy & Kalar Sousch-Lawan area

consisls of unconsolidated Quaternary deposits.
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32  Land Usc

The Mezze-Razy & Kalar Sousch-Lawan area belongs 1o the Kafar Sousch district.
The Kafar Sousch district has a total arca of 1,200 ha mainly consisting of agricullural area of
605 ha, residential area with farmland of 256 ha, residential and commercial area of 281 ha, and

dthcrs of 70 ha.

"The present land usc in the area is classilied into two categorics; Residential &
‘Commercial Arca and Farmland/Green Area as presented below (the area for cach type of land
usc is estimaled roughly by mcasurement on the topographic map with a scale of 1/2,000,

prepared by the JICA Study Team);

7 © (Unit: ha)

N o N Mezze-Razy - Kafar Sousch-Lawan o
Residential & Commercial Area : 106 AR "
Farmand/ Green Arca ‘ : 30 _ o2l

Totat o : 136 _ 55

33 ': Road and Water Supply. ‘

The conditions of roads, drainage and.-public property in the area arc illustrated in-

Figures B-3.1 and B-3.2. 'The public roads ar¢ cfa_ssiﬁcd as [ollows:

‘Mczze-Razy . Kafar Sousch-Lawan

Total Area (ha) .. _ o 126.0 _ 550
Length of Road (kmy) s . _
= lessthan 4 mof Wide ' 0.509 : - 0.3
« dmioSmol Wide - - 5641 S K¢
« - Smio7mof Wide | 088
«  Gmto8mol Wide - © 3035 - 0.668
W morelhan8mofWide B L 1.017

. Total Length (km) 9185 | 3.967

“The water supply in The Mezze Razy area and Kafar Sousch-Lawan area is provided
parlially by DAWSSA as shown in Figures 13-3.3 and B-3.4 respectively.  Water in the arca is
supplicd Trom water mains ted from the Wali scrvice reservoir and the Western service

rescrvoir. ‘The existing water mains are listed in Table B-3.1 and summarized as follows:
B-8
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& — ——
% Pipe Diameter - Typé of Age Pipe Length
" (mm) Materials {Year) {m)
50 Gip > 10 years 1,990
80 Gip > 30 years 2,550
100 DIP > 4 years - 3420
150 DIP > 4 years - 360
B 150 cip > 20 years 1,260
Total 9580
{Source: DAWSSA) > nwic than

34 Housing and Social Conditions

The cadastral survey in the Mezze-Razy and Kafar Sousch-Lawan informial arcas was
carricd out in order to know roughly the location of houscs and the type of buildings.  The

results arc summarizcd as follows:

(Unit: Propesties)

Kafar Sousch-

- | - Type of Bmldn}g hiczz;-Razy . Lawan o Total u
g " Resident 2402 945 - 3,347
' ~School 4 2 S
- Mosque : - -4 3 ' -7
‘_ "Smru&kashop T7 - S 148 - 225
~Public Bath B e 3 R
~ Nursery : N : 2 S
lotal - 2,491 | o LI03 ot 3,504

~ In this study, the interview survey on living conditions in the area was alse conducied -
during June, 1997.° Bascd on the results of the interview survey, social conditions in the arca

- are summarized below:

: | i)r Avcrage l"\mily sizes B S 8 pcrsons per lamily
i) Avcra;?c housc hold i incame: . SRR SL 3,500 to SL 6 OUO (bow Chss)
iit) Classllualmn nf incame source: o Public scctor (18%), '

¢ Private scctor (13%), .
- Agricultural scctor (7%),

© Other (2%)
iv) Average possession rate of autoniobile: 12%
iEE
) v} Average posscssion ratc of Nush toilet: 100%
vi) Average possession rate of bath: - W00%

B-9



vii) Average daily water consumplion per
capia:
viii) Water source of formal residents:
‘Walter source of informal residents:
- ix) Customer satisfaction with present water
supply conditions
. Insuflicient water quantity:
»  Low pressure:
x) - Usc of water storage device:

xi) . Willingiiess to pay water charge:

- xii} Awarcacss of cavironmental issucs:

APPENDIX I3

172 Iped ,§§
DAWSSA (95%),
Communal well (5%}
DAWSSA (95%),

‘Battled water (4%), Others (19%)

26% in Mezzc-Razy,

67% in Kalar Sousch-Lawan

1 26% in Mezzc-Razy,

56% in Katar Sousch-Lawan

- 97 % (average capacity iS'l‘mj-),_.
* Used every day (69%), |

- Automatic control (76%)

96 % agreed to the existing tarift

Lack of sate drinking water (30%)

Pollute drivec/eanal (66%)

Odor (57%)
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4.  PRESENT WATER USE
4.1 Domestic Use {formal & informal)
Based on the results of the interview survey, the average family size in the Mc?zc-_Razy

and Kafar Sousch-Lawan informal arcas is estimated at 8 pcrsons per family according to the

rusults of the interview survey. -The family size of mionmlly (.Onl'iCC{Cd houschold - is 6.4

. persons and the tamily size of lorm'iliy connected housuhold is 10.2 persons. A total of 3,347‘

" houscholds were survcycd 2,402 in Mczn-R‘uy 'md 945 in K'll:lr Sousch- Lawan

‘The average daily water consumplion in the arca is cstimated at 172 lpcd and 95% of

 residents including informally - comnected residents ‘use water supplicd from DAWSSA
Iél.ccordi'ng o results of the intcrview survey. -As for water costs per formal houschold, an
L average monthly payment of water is 125 S.L. per month and this waler cost corchponds o
: '2.'5%'0_( average income (aboul S,UOO S.L.).  While 96% of ‘informal residents show their
willingness 1o pay with the 'cxis'lingl.aril"l' {or ﬂvalér_ if provided supply of water adequately [rom

DAWSSA.

The results of the interview survey in the Feasibility Study are almost similar 1o the

“results of the survey carricd out for the Masler Plan Study except lhc-avcragc family size. In

the Maslcr Phn Sludy, the average. i'umly sizc in the City was 6 persons and the figure in Kalar

Sousch was -7- persons. - For planning the dJsinbuuon network in Mezze- Razy & Kalar

Sousch-Lawan area, 170 Iped is adoplcd as the present domestic water use in the arca in

accordance with the cstimales in the Master Plan Study.

4.2 . Non-domestic Usc (formal connccitons)

“In the Maslcr PIan Study, watcr consumptron for non- dmncsm use was prolc‘,lcd
based on the analytical resulls of records; qucsimnmtrcs survcy and lnfunmuon prowdud by.
DAWSSA and other rc_lcvant data collected, such as the urban development plan, land usc plan
and slatistical data. The present water consumption for non-domestic usc is ¢stimatcd based

on the unit water consumplion per connection adopted by the Master Plan Study as follows:
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unit waler consunmiption

waler copsumption

Type of Connzclion Unit (m“/cmmeclion) _ (m’f(l) %?
Schoo! 6 24 144 e
Mosque 7 4 28
Store & Workshop 225 0.6 135
Pubilic Bath 3 15 45

“Nursery 6 15 el
Tial 247 442
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5. WATER REQUIREMENT

5.1 Service Area

(1) Informal connection arcas

Informal connection areas are dispersed widclg} in the southern part of the Kafar Sousch

~district. ~ According to information from Damascus Mumcipallly, the total mfomn] 'lrea is

estimated at 206 ha.  Informal areas in 1994 and 1995 are sumnmnzcd rf.,S]')CClth-Iy as fol[ows

Location District - Areath)
e C 1994 10954+
* Mezze-Razy " Kafar Souseh | 45 68
- (Behind Alrazi llo:pltal) : : : .
Kafar Sousch . - Kafar Souseh - s 43
Kafar Souseh-Lawan - Kafar Souseh . 33 60
«  Kafar Sousch-Lawan _ o . 25
e :: Lawan : : R 35
Dahadil Naher Eicheb Kalar Souse_h & Kadam 93 92
Total . 206 0263

{Source: * Damascus Mumapahly, HDAWSSA & JICA Study Tean)

T lu, above 1nlonml arcas s include not only 1nl0rmal residents but also lorm'll rcsulcnls

:qmu:: 1nfonml rc*:ldmls are sc*ﬂ!ucd lhroughout the K’If‘lf Suusch dlslnct In the Master
~ Plan Siudy (JlCA 1997), Dahadil Nwhcr Eschah was included mio the Kfldam district and the

- ‘total informal area for Kafar Sousch _was csnmatcd:al 170 ha representing appmxmmtcly 4%

of total area of the Kafar Souseh district. _
(2) - Present DAWSSA scrvice acca

'DAWSSA supplics w;il'cr to fonﬂnz.il residents and publ.ic‘ !hciﬁtﬂ:s (schaols,: h'ospildls
and oftices; cle.) along Ihc Facz Mansour Motcrway :md the Hatcz Al Assad Momrway The
scrvice arca along the Iacz M'msour Molorway is Supphcd !rom the Wah reservoir, while the
arca aloxu, the Hafez Al Assad Motorway is supplicd from the Western reservoir,  The
Mezze-Razy & Kalar Sousch-Lawan informal arca is taking water trp'm the scrvice arca by the
Wali reservoir and the Dahadil Naher Lshah area takes water from the service arca by the

Western reservoir,
B-13
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{3)  Arcas designated under the DMA plan

According to the proposed DMA plan, Mezze-Razy & Kafar Sousch-Lawan informal
arcas are within large block D11 supplicd from the Western reservoir.  The Dahadil Naher

Eichch arca is within large block D10 supplicd from the Western rescrvoir.
(4)  Arcas based on field survey

A supplementary iopt:gréphic survey for house quantitics and location and an interview
~ survey on living conditions for 100 houscholds were carried out during this study.  The {otal

surveyed arca was 191 ha consisting of 136 ha in Mczze-Razy and 55 ha in Kafar Sousch-

Lawan. The resulls of the topographic survey are summarized below:

) : ‘ __(Unit: ha)
- ' L - ~ Mczrze Razy - - Kalar Spusch-Lawan
- Residential & Commercial Arca . 106 - - 34

. Formal - i .38 9
_ » Informal o : 68 : : - 25
I*‘arm]and/Grc’cn Arca . 130 : " 21

Total SO 136, vt 758

(5)  Service area to be improved

" The service arca 1o be improved is determined based on the above mentioncd

lopographic survey as follows:

) Scrvibc_a_rca tobe improved - |  :191ha
. Formal arca e o ‘ ;47 ha

. Informal arca o o . :93ha

. - Farmland/Green arca | :S1ha

ii) Additional arca 10 be considered for tofal water demand — : 395 ha

B-14
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iii) Total arca for water requirement : 586 ha
= Formal area : 450 ha
«  Informal arca 136 ha -

- 5.2 Population Served

The service population adepicd for 1his sludy is bascd on’ popuhllon p!()jLLil(}nS

*cstimated in the JICA Master Plan Study as follows:

i) Population served in impravement arcas
»  Formal

«  Informal

i) Add;!mml population ser w,d to be mnvdcrui lor iomi water

 demand _
i) Tatal population served tor ilci’cr‘miningihc water -
| :rcquircmcm ' . |
. Pormai_

« - Informal’

: 5.3 Wiler Demand Projcclioh and Water chuircmén'ls

£ 46,800
114,800
1 £32,000

2 20,400
: 67,200

120,400
£ 46,800

- Daily water demand and water requircment projections for the total Katar Sousch

- district arc estimated in the JICA Master Plan Study and summarized below:

_Classification of Water Use : Watcr Cnnsumpl ton {ny Id)

s - Domestic use j : : 7,800
»  Governmental use _ . 1,670
. - Commercial use S 480
S ?]nduslnal/h/lanufaclurmgu-;c D MO

«  Water Rightuse : C 2,750
« | Public utility use , S 6so

© Total Demand : 13,490

Water Requiresxeat C 40,800
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The water use for the smaller informal arcas within the district are cstimated by
. ) ’ f “.‘.
- applying population and arca rates to the above noled consumption. The results arc as é%

tollows:

i}  Water requirements of Mczzé-Razy and Kafar Sousch-
© Lawan arcas including UFW
. Dbnics!ic requirentents . . 8,740 (m’/d)
. Non domcstic'rcquircméms - ' 6,330 (m'/d)

i} Total water requircments of Mezze-Razy and Kafar

Sousch-Lawan including UKW : 15,070 (m*/dy |
iif} Additional water rcquiri:mcnls"ol‘olhcr arcasin D11 to be
considered for plan of d_isuihjmio'.} trunk main © 6,600 (m’/d)
iv) - Total water requirement of MOS - 1 21,670 (nljfd)
+  Daily average supply | S o 1251 Vs
~« * Peak day supply : : o o 286U3 L
. .Pc:'lkhoursupp.ly . S o 3581s - o fg
. - . 3
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6. DESIGN CRITERIA

‘The following design criteria are adopted for the preliminary design tor the distribution

system inn Mezze-Razy & Kafar Squsch-Lawan arcas. -
(1) Fluctuation in water demand |

Peak day factor is determined as'1.14 on the basis of the actual results of the scasonal
watcer-supply quantities in the dry scason and the wet season. A peak hour factor of 1.25 is
“applicd based on the actual measurement of flow-rates for a 24 hour period from the scrvice

reservoiss.  The results of hourly flow-rate measurements are shown in Table B-6.1.

- Peak day factor ':_lildllx'duily:a"vcr:igc supply_

- 'Peak howr factor @ 1.25 x hourly average flow rate for tkhcl ]icz'ik day
égt . (2)  Waler Pressurc at the cnd of distribution pipclines

ln 1ccord1nu, wuh DAWSSA’S shndmrds a mlmmum rcsnduwl ressurc ol 30 m hcad IS
P

adopu.d lo meet the need for su pplyint, water 1o roof l'mkc. of 5-story residential buildings.
(3) - Pipe matcrials
~{n accordance with DAWSSA’s standards, pipe materials are employed as follows:
- Djsmbullon main of more lh'm 250 mm in diamcter ducli]c" iron pipe
' Distribution sub main © o ;' : dumh, iron pipe -
(Suondqry pipes for 100 num Io 200 mm in dmmclu)

DlSh’lbUllOIl sub-main R © -1 polyethyleac plpc

(Turlmry pipes and service pipes for S0 mm lo 6‘3 mm in Ji llllCl(‘F)
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- Type of the firc-hydrant : underground type

- Firc-hydrant spacing

(5) ' Nelwork analysis

¢ 300 mto 400G m

The distribution network in the arca was analyzed by the Hazen and Williaam’s formula

for pipc diameters and flow rates,  The following criteria arc applicd:

- Minimum pipe diamcter
' _of'{'hc. nelwork

- - Hydraulic gradicnt -

< Maximum velocily

s. Distribation main

« Sccondary & Tertiary ;

Velocity coellicient, C @

1180 for new pipes |

2100 mm _
T <l= 10/1;000 fo_r 250 man in -dimnct_cr
o <l= 6} 1,000 for 20:05 mm in diameter _ o
- <1 4?[,0'00 for 100 mm to 150 mm in '@Iiamélcr- | §
P . ' : =

: less than 2 ni/s (at lcast ND 250 mm)

Jess than 1 mfs
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T OVERALL WATER SUPPLY IMPROVEMENT PLAN

The overall water supply improvement plan was formulated as shown in Figure B-7.1,
in consideration of the existing conditions in the arca, results of network analysis for the whole
distribution system, the DMA plan, the water requiremeits and the above stdlb(l_dcsign'crilcria.
The improvenient plan covers water demand not only for the Mczze- Razy & Katar Sousch-
Lawan arca bul also for the arcas adjai.ic'nt to the study area where informal residents have

settled and connected to the distribution systein as described in the Scction 5.

The analysis of the water distribution network follows i) analyze the exisling system to
identily dillicultics, i} address the cxisting system difliculties (c.g. increase diameters, add loop

distribution network, ete.} and analyze impact of improveracnts, iii) identily ways of increasing -

" the supply and cxtending the distribution neiwork. ~ Technical approach and method for

planning is described below.

- Am]y:sis of the 'cxis'ting water supply Sysiém

 The existing water supply system in the study arca is shown in Figures B-3.3 and B-3.4
(refer to Scction 3). Water is supplied in the arca by 2250 min diameter feeder main trom the

Wali service rescrvoir and a 150 mm diameter feeder main from the Western service reservoir,

' The existing distribution network consists of a loaped distribution netivork in Mezze-Razy and

“a pranched distribution system in Kafar Sousch-Lawan.

An analysis of the existing water supply system is used in erder to cvalvate potential
differences such as insuflicient flow, low pressure, cle. and compare with the results of the

interview survey as described in‘the Section 3. The analysis'is based on the following

- assumplions:

i) Service reservoir ’ ¢ Wali service rescrvoir
(LWL: +800.17 m)
ity Elevation of cficctive head at measured

point of water main (D05-P1) : 31.50 m (mcasured)
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iif) Combined ND150 mm and NP100 mm  * : Equivalent diameter is 169 mm

iv) Daity average water requircments : only formal residents in the area

The above head loss of 31.5 m was measured during this study on the 250 mm inlet
pipc at the pressure measurément paint (DOS-P1) about 2,000 m away from point (M3-381).
The analysis of the looped network is presented at Table B-7.1 and the sumniary of tlow
- nelwork analysis including branched network is shown in Table B-7.2. Proble.ms with the

© ' cxisting syslem identificd by the analysis are presented as fallows:

i) |  The result of the Tooped network analysis indicates that _condilions'in the existing
system arc normal, however head loss and velocity are presumed to be extremely

- high when water requirements for informal use arc included.

i} As {or the branch system (sce Table B-7.2), eifective head in the Kafar Sousch-

* Lawai - arca supplied through pipeline connecled - with Mezze- Razy shows
ncgative head. © This indicates that flow capacsly in the cxaslln;, p:pc is
msulllucnt to supply the needs of the residents. S

iii) - Amlysrs of the city. wide neiwork indicates that the ND250 nim l‘ccdcr main
from the Wali reservoir has insullicient capacity (o supply the existing scevice
area plus the informal areas in Kafar Sausch district. The citective ﬁc_ad at'the

~ ¢nd of the ND250 mm (M3-381) main is calculated at less than 10 m.

_ fiy)' ~The resulls of the analysis coincidé with the results of the interview survey
- carried out by the JICA Sludy “Team in collaboration with DAWSS}‘\f ' For
Jinstance, 67 % and- 56 % of residents in-the Kafar :S'ousch'-l,awa' arc:a'

complained about insullicient water quantity and low pressare respectively.

11, therefore, is necessary that the improvement of Mczze-Razy & Kafar Sousch-Lawan
disiribulion_ systems including informal areas be planned taking into considération not only lhc.
existing disl_ribnl.i_'o'n'syslcm in the aréa bul also prpviaiilag now distribution trunk mains 1o
increase su_}ip]y capacity and st:ppiyiﬁg water l"m'ni other s¢rvice reservoirs to improiré available

- quantitics.
(2)  Improveient plan frameworks

* Proposcd improvements 10 correet deliciencics in the Mezze-Razy & Kafar Sousch-

- Lawan system are shown in Figure B-7.1 and B-7.2.  Capacity ol the new distribution trunk is
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determined to meet the total water requirements of block D11 recommended by the DMA plan.
The cxisting water main (ND800 mm) from Wali scrvice reservoir is selected to beecome a
dedicated feeder main, since the flow capacity of the exiting feeder mains (ND250 mm and
ND150 mm) from the Wal and Western service rescrvoirs are not cnough to supply the
residents.  The existing water main (NDROO mm) is located at the Facz Mansour Moterway _

on the notth of the block D11,

The plan is formulated based on the following factors:

Factos Service  Population -~ Water Requitencnts
Arca (ha) Served including UFW (my /d)
i) Mezze- Razy & Kafar Sousch-Lawanarea - 191 16,800 15,070
~« Formmt area _ 47 © 14,800 4770
. Informal area E S 93 32000 . 10,300
‘ .« Farmland/Green arca 1 | _ _
i) Large Block: D11 considered ' 195 20,400 6,600
for planofdtslnbutmntmnk main . ST e
. annlarcamcludmglarmhnd 0 " 5,600 ' 1,820
__+ - Informal arca L 43 - 14,800 4,780

U B - 586 - 61,200 L 2Le70

{(3) © Alernatives for improvement plan

- The .DMA: plin recommends that the Mcv?c-R’iyy & Kafar Sousch-Lawan area be

;_,roupcd mlo lar,a_,u, block D11 and be supphcd from the Wali scrvice reservoir.: These arcas

are suppltcd fron the Wali SLWICC rcsuvmr and Ihc Wcstcm service reserv mr at pn.sult " The

Western scrwcc reservoir feeds almost 70% of the scrvice arcas in lhc_Clly and is not

alfordable lbr supp]ying 1o new service areas. - The llow capacity ol'lhc_cxiting fecder mains

© (ND250 mmy) trom the Wali scwlcc, rescivoirs are insutlicient to mecl existing needs. For

these lwo reasans, the Iullow;m, allcm'mvcs are proposcd

i) Alternative I mnslrmhon of a new dlstnbuuon main fron lhc uuslmg, (runk main .
(\IDbOD nmm) connected o Wali service Téservoir

1i)  Allernative 2: construction ol new trunk main from the Mczz¢ service reservoir

A schematic diagram sharing the two alternatives is illustrated below:

B-21



APPENDIX B

crnative-2
Allernativ 2500m

Wali HWI. + 803.500

4’1’200-9_0_01“ Reservoir | LWI. + 799.500

Mezze | HWL 4 775.250

Rescrvoir | IWL 4+ 771250t Western | HWL + 758.500
¥+l Reservoie | LWE 4 754.500

, . $800-1,900 m
: . $500-700
(6600-1800 m) NSOS-2' (9100-500 my)
‘ N308
. l N508-1
8500250 m Tk ¢500-250 m Alternative-1
Mezze-Razy & Lawan arcas/ NS08-3

Note: Figure in a parcmthesis indicates for Alternative-2.

Network analysis bascd on the above framework was conducted with the “same

assumptions used for the analysis of the cxisting netwark, in‘olrdclr to @valualc cach alternative
of transmissioﬁ pipeline an@l_disirihulion scrvice reservoir.  The looped distribution nciwork

was analyzed tentatively as presented in Table B-"i.3. The result of _ﬂow nctwork analysis in
case of thic Wali service rescrvoir is summarized in Table B-7.4 and in ’I‘ablc B-7.5 in casc of

the Mczzc service reservoir.

Alterpative-1 ~ Wali service feservoir system

At presenl the existing trunk main of ND800 mm from Wali service rescevoir (1.S) -

supp]ics'walcr to large block DOS through a blra_ﬁch pipe of ND250 mm.  In the case where

this NDS(_}O. mm trunk main supplics_ both DOS and D11 areas, thc total required disteibution

“quantity is cstimated at 850 liter per second for hourly peak as shown below:

Daily Flow Rate " Hourly Peak

Scrvedarea (m'/) sy (s)
DOS arca 29,616 YR 493
D11 arca 21,670 250 357
ot 51,286 593 850

B-22



- APPENDIX B

‘According 1o the result of the ‘network analysis Ior the propascd DMA plan, the
3
;@ effective head al NSO branch point is expected e be 50 m. A summary of the hydraulic

calculations is shown as tfollows:

D ) I “Head  Lffective

Section - (mm) () C(¥s) - (0/00)  Loss(m) - Head (m)

NS08 357 _ v 500
NS08 - NS08-1 ¢ 600 550 249 L6009 . 487
N5S08-1 - NS08-2 600 150 - 198 1.10 0.2 49.1
NSO8 - N508-3 500 250 109 - 0.90 02 523

Note: 1.7 NS08 :EL714.90, N508-1 : EL 715.17, NS08-2 : EL, 715.00 ; NS08-3: EL 712.20
2. NS08 is located at branch point of ND 860 mm from Western feservoir.

“ Therefore, the existing trunk main of ND80O mm would have cnough capacity for

conveying additionally water required by D11.
Allcrnative-2 - Merze sérvice feservair system

A present M.1 reservoir in Mezze is recciving walcr from W.lh new service rc5uvmr :
from lhc cxlslm;, trunk main (\'0600 mm) passig lhroubh Woslum reservoir and is supplymﬂ :
water 10 MO1, M02 and M_(B areas. In the case where M. 1 roswvulr also supphcs to D]I
lhc'lolﬁl required disﬁribuljon quanlil.y is cstimated at 1,272 liter per second for hou;ly pcak as

shown below:

Daily Flow Rale . Hourly Peak

Scrved atca | .(ﬁﬂ/d} (1) (i/s)
MOL * ' 23,572 273 M0
MO2 ¢ : 29,990 347 41
MO03 . 9,280 107 134

D1l Mezic-Razy © 15070 174 . 248
D1 Other arca " 6,600 76 . - 109
Total = 84,512 . 977 U272

- According 10 the résuli of network analysis, the capacity of the exisitng 600 mim trunk
main from Western reservoir to Mezze reservoir is insuflicient lo-convey the additional
amounts for D11, The existing teunk main should, theréfore, be changed {ram ND600 mm o

:E ©  NDI0OGO mm. A summary of the hydraulic calculation is shown below:
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Section D L Q I Head Loss  Effective -

(inm) {m) (V/s) (0/00) {m) Head (m)
Western R. - M.1 R, 600 3,500 1,272 - 335t 117.3 -03.05
Western R: - M.1 R {plan) 1000 3,500 1,272 278 97 14.55

Note: 1. Wali R.: Wali new reservoir LWL 799,500
2. M.1R.:Mezzc reservoir HWL 775.250
3. Effective head = (Wali LWL - M.1 HWL) - Head loss

A comparisan of the leagth of pipe for the two alternatives is summarized as follows:

Lengih of New Feeder Pipe
NDG6OO mm: 700 m
ND5S0O mm: 250 m
ND600 mm: 1,800 m
ND4GO mm: SO0 m

Name of Sérvice Reservolr

Alternative 1 . Wal

- Allcrnative 2 - Mezie -

Alternative 1 s the cheapest for initial investment cost and on-going O&M cost, and

© more reasenable frant a technical feasibility. aspect. . Alternative 1 is proposed for the water

supply improvjcmcm plan of Mezze-Razy & Kafar Sousch-Lawan system as shown in Figure

B-7.1. ‘The nétwork of the praposed 'plaﬁ is analyzcd in Table B-7.6. The proposed -

nehwork plan considers the re-utilization of existing pipe where possible.
©(4) Summaryof improvement plan |
An outline of the improvement plan is presented as follows:

1) Planned service arca ' 1191 ha
i) Planned populalion scrved 46,800 persons
- i} Scrvice reservoir ¥ Wali New service rescrvoir .

iv) DMA'sys!_cin black S C DI

V) Improved inIbrnnél__;mjﬁnlnii@x}
vi) Water requirenient for S¢rifiéc arca
" Daily j]\cmi water demand
' Daily ﬁmximum waler demand

Peak hourly water demand

B3-24
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vit) Water requircments for D11

% Daily mean water demand 121,670 m’/d (251 Us)
Daily maximum watcr demand : '?;4.700 m'/d (286 Ifs) |
Peak hourly water demand 130,875 m’/d (357 Us)

viii} Distribution system - : Looped network

Required materials for the improvement plan based on Alternative 1 are csiim_aléd in

* Table B-7.7 according to the proposcd:p!an shown in Figurcs B-7.1 and B-7.2.
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8. PROJECT DESCRIPTION

(13 Water Transmission Pipcline

The cxisling trunk main of NDS0O mm trom Wali rescrvoir through Western rescrvoir

is re-used as a water transmission pipeline for supplying water to the Mczze-Razy and Kafar

“ Sousch:Lawan area. A branch pipe connccted at NS08 point on the existing trunk main is '

provided for water transmission to the area.

(2) Distribution Main

Thé distribution mains {rom branch point NS08 arc cxtended to poim NS508-2 via point

ENS(}S 1 by ND 600 mm pIpCS 700ni in Icnh,lh and to poml N508-3 by ND 500 mm p:pc with -

250 m in lcnt,lh Consldcrmg, the possxblc [uture cxpansmn ol the plpc ncmork in'Dt1, both

distribution mains are provided with sufficient LHp&LIIy 1o mccl the rcqmrcd dlslnbutmn,

“quantity of 248 Vs for Mcn_:c-Razy and Kafar Sousch-Lawan arca and 109 Us for other arca.

The existing pipcliii_cs of ND156 inn_i_ _aﬁd ND100 jxﬁ1n from f)(wint NSOSI shoﬁld be joined with
a new dislribution pi;ic]inc of ND200 mm extending to the nctwork. A'nc_\y distribution
pipclin¢ ranging in size 'from_ND;SOO mnt to 100_mlﬁ is planned from point NS08-2 in the
Mczze-Razy arca 1o the end of(hd l{alﬁr _Souscll-hd\Vzin arca. A new distribution main of ND

300 mm branching from point NS08-3 is joined 1o the network.

A flow meter of the ultrasonic type is 1o be installed on the ND600 mm distribution

:min'for the permanent measurepient of Now- rate for the DMA system.  Thus, the oxisting

pipelines ol ND100 mm and ND150 mm duu]lc iron plpcs (DIP) at the entrance of network .

- are Lhangcd to be Lonncc(cd with thc new NDGOO mm dsslnbuuon main of cxlmsmn

(3) - Distribution Pipelines-

- The network is composed of the distribution mains ranging in size .i'rom ND250 mm to
ND400 mm DIP ;:md sccondary pipelines ND100O mm to ND200 mm DiP as polycthylene pipe

(PL3) arc installed as tertiasy pipelines and service pipes NDSO mm to ND6S mm.  The total
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length of new distribution pipeling is approximately 35 km. - The existing DIP of ND10CG mm
and ND150 mm, totating 8 km in length, arc intcgrated into the nctwork and usced ‘as
distribution pipetines.  Two pipes of ND40O mm and ND200 mm extending trom Mezze-
Razy arca, cross the highway for conncction with the distribution network in the Kafar

Sousch-Lawan arca.

Scctional valves are planned 1o be instatled at the downstream sides of branch points

and arranged to minimize the arcas aftected by watcer supply suspension for repairing damaged

- plpcllnc by providing 2 to 4 valves, per qmdmm Fire hydranls, 100 mm in diametcr, are

nrrang,cd with spacing of 300 m to 400 m at the ;unctlon of roads.

To cifectively monitor flow rate conditions, ND400 mm and ND200 mm DIP, which

“are main supply lines for the Lawan and western growih arcas, arc to be equipped with flow

‘meter sensor on the pipelines for portable 'ﬂow-imnilorinﬂ cquip - Thus ¢nabling, the flow

rate conditions (o be pcnodmlly checked in the lulurc by mmlu:lmu the I]ow meter 1o the

sensor 'md calibrating the meter in DMA syslcm

o The chuiﬁd distribution tacilities under lhc prc'scnt 5élacx1ic.arc summarized in Table -
B:8.1. ’typlcal d:stnbuuon hcnhlns are 1llnslmtcd in Fig,urcs B:8.1, B-8.2, B- 8.3, B-84, B-
8.5 and B 8 6. '

- (4)  Service Connections ard Water Meters

~ - As lor the service connections [rom sccondary and terliary pipeline to the individual |

- premises, a polyethylenc pipe (PE) is uscd for branch conncetion with saddle, brass union

sockels and slop couk DAWSSA IS rc.spmmbk for all aspects of the scrvice from the

: :p}pchnc o lhc mucr-box The mclcr box is the l’bSPOIlSlblllly of the subsmhcr Wdtcr. '

-mclcrs for mdwndua} housc conncclmn is of the turbine type meter, 3 cubic mclu 15 fhm plpc.

suc and of Synan make.  The typical housc conncetion is ilfustrated in hg,un, B-8.7.
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Note: 1. L.C. means local currency portion and F.C. means foreiga currency portion.

- 92

2. Physical contingency is 10% of sumof items 1, Jandd.

9. COST ESTIMATE
9.1  Construction Cost
The estimated costs lor the proposcd project are summarized as follows;
(Unit: US$ 1,000)
Hems L.C. F.C. Total
1. Dircet Construction Cost {1998 to 2001} 1,951 2,210 4,161
1) Duoctile cast iron pipes (DIP) 401 1,417 1,818
2} PE pipes 382 328 - 710
3} Valves 17 - 164 181
4} Valve & Meter Chambers o2 1 3
5y Walter meter 1,149 - 300 1,449
2. Tax and Duty o ‘ 787 -0 787
3. Administration Cost = 10% of Dircct cosl 195 0 © 195
4. Engincering Cosl 10% of Direct cosl 195 221 416
Sub-Total {Items 1 to 4) 3,128 - 2,431 5,559
5. Physical Contingency 234 C243 . 477,
‘ “Sub-Total (Item 1 10 5) 3,362 L2674 6,036
~ 6. Price Contingency ' 157 47
S __Total = 3,519 2,764 6283

3. . Price contingency is 5% of tocal curency portion and 3% of foreign currency postion of items 1,

3, dands.:

Operation and Maintenance Costs

“Operation and maintenance costs are cansidered insignificant for the Mezze-Razy &

Kafar S_nusch-L;iwan,Sys'lcm project and are not included.
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10.  IMPLEMENTATION SCHEDULE

The implementation of the Mezze-Razy & Kafar Sousch-Lawan System projecl is
planned to be completed by the year 2001. - The implementation of the projects is planned for
the purpose of properly exccuting the werk by taking into consideration; the conditions for the
projects, including comraclérs, procurement of construction materials and labor force; the
manner of procurement of water supply equipment and materials; and the manner of

construction.

101 Capability of Local Contractor

Comr_aclors and supplicrs who intend te undeniake the construction works and the |
supply of construction cquipment and materials for public works shall be registered Wiih the

gd\*n:flluﬂt:ﬂl agcncics' concerned. © The Symn Conslruumn Cuniraaors Assocnhon is

: rcsponmblu for contraclor ch-;smcalmn and [CEIS![&HO!I

- DAWSSA  pre-qualities’ contr’aclois “by classifying: 1hcn.1' -i'nto'- cight (8) ﬁclds of

‘cng,mccrmg aclmlu,s and rankmg thcm into one of three groups dcpcndmg._, on their Imnnma]

'slrcng,lh cqmpmenl capwh:hty, the numbcr of qU'l]lllLd cnmnccrs and cxpmcmc in the ficld.

" These! Clbhl hclds are’ 1) Supply and bxccullon of Plpcs and Mclqls ‘works, 2) Punp.

i Instaliations, 3) Mcch'mml& Electrical Installations, 4) Pipe Laym;, for (ransmmlon Linds,; 5)

Laying of Housc Connccll_ons, 6) Road Constructions, 7) Fitting Castings and 8) Electric

Board works.

First, scédnd '\nd' third mnkcd contraclors are fominated for tendering on DA\VSSA‘S'
projects, in the cach In,ld Fltlccn (15) conlfactors arc rc;,aslcrcd in the tirst rank, seven (7)

contractars arc in lhc scmnd rank and ninc (9) Lomran.lors are third mnk

DAWSSA has cxperienced contractor capabilitics through many projects alrcady
exeerted.  The Jocal registered contractors have the capabilitics and experience required to

construct the proposcd projects without the usc of internatinally experienced conlractors.
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Local contractors have sufficient construction machinery and cquipment including heavy
construction machings.

10.2 - Construction and Procurement Mcthods

The methods of construction and procurement of equipment and matcrials are cxecuted
“in Syria. Projects: with a high technology component are procurcd through international
compelitive lendering, and civil works arc procured by local competitive tendering procedure

in accordance with the guideline of DAWSSA.

(1)  Alternatives:

a) " Tura-key wnlmcl for the entire: construction works through intcrnational -

lundcrang

b) - Several conlrau p‘u.kag,c'i for construction works mdudm,g> pipe mnlun!s and

- pipe laymg works mcchamcal and cléctrical cqu:pmcnl and installation, and civil -

" and sccondzlry works lhrough mlcrnahonal lcndcrmu

¢} Scparated contracls: contracls scparated into international tendering  for

‘procusement of flow meters and pipe materials (DIP) and local teadering for pipe.

matcriats (PE) and construction works.

For the above mentioned alternatives, a) and b) arc usually applicd for large scale
works and or project with adv‘mccd high technology mmlructmn methods. l-lo\vcvér, the
~ ability of locnl conlrdctors is deenmied su:iablc for the nnplcmcnlalmn of the proposed prmcus
: Bcc_ausc the proposed projects consist of ord_m.ary civil Works without any advanccd high

technology. - Therelore alternative ¢) is sclecied as the recommended tendering procedure.
(2)  'The manner of procuring the materials and civil works will be as follows;

(a)  Mrernational tendering

. Plpc materials and accessory for pipelines (DIP)
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- Supply of mechanical and clectrical cquipment including supervision of
instaflation

- All water meters, except 172" diameler

(b) - Localtendering

Civil engincering works arc grouped into nﬁ:ltiplc-pz\ckagt::s by area or contract
- period for local tendering by the registered contractors. |

- ' Pipe materials (PE) | |

-7 Pipe laying works of distribution pipe lines

. Construction civil works include flow meter ch_a'mbc_rs _

~Exceution of mechanical and cleetrical works with” DAWSSA suﬁmisor,

assisted hy forcign su pervisor o

- Water meters 1/2" diameter
10.3  Implementation Schedule
* In preparing a realistic schedule for the implementation of the pfojccl,_ DAWSSA will
organize the construction activitics. Most construction works will be conducted by
contractors and supérvised by DAWSSA or it’s designated consullant,
' ’Thc_projccl is expected to start in 1998 and be completed in 2001with I'mancfing signed

in Junc of 1998, detailed design starting in January of 1999 and pipes procured in January of

2000, as shown in Figurc B-10.1.
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