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4, PLAN FORMULATION
4.1  Basic Concepts for the Formutations of Plans

The study consists of three major tasks. ~ These are 1) formulate the plan for the

DMA system to enhauce leakage defection efforts in the distribution systems of Damascus

City, 2) formulate the development plan for the distribution network in the Mezze-Razy &

Kafar Sousch-Lawan informal area, 3) formulate the organizational and management

improvement plan for the automation and integration of financial management functions.

Taking into account the above mentioned basic tasks, the basic concepts for the

formulations of plans arca as follows:

1)~ Plan for the DMA System

a)" To establish the DMA. system as a co.untemieasure. to alleviate water shortage
" problems, _ o | . _
b).' To éo‘nsider the analyéié 6f'disiributi011 networks exténdcd_into informal areas,
<) To ésiabl?éh the DMA syétcm that is casy to maintain and simple to ‘opératc
“d) To d:wde the dlslubuuon system into- appropnatc blocks bascd on the character
and snze oflhe service area, _ o
) To minimize the number of inflow and outflow points for each block, _ _
) To obtain data on mininmum hight flows and water pressure distributioh"in the
network, '
- g) To evaluate the proposed DMA plan for rellabxhty of supply, mamlamablhty
_ eﬂ1c1ency, economic wablhly and lmpamahty, _
' h) To mstaﬂ lhe flow metérs on those loop mains where ﬂow is suﬂlcwnlly lngh in
order to avoid the d;ﬂlculty of installing sectional valwq : B
i} To coordinate with the new Supervisory Control and Data Acqlusmon (SCADA)
system and,
j) To select a pitot area among the proposed blocks for the purposc of demonstrating |

flow rate monitoring with ultrasonic flow meters.
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Development Plan for the Distribution Network in the Mezze-Razy & Kafar Souseh-

Lawan

a) To review the results of the interview survey and grasp the water needs,

b) To grasp the present status of the urban development plan and normalization of
informal residential areas in Damascus city, and to confirm the intention of City
officials for the Mezze-Razy & Kafar Souseh-Lawan area,

¢) To employ the DMA system in demgnm’g the water supply system,

d) To establish the developnient plan as an extension of DAWSSA's water supply
system, and to consider the implications to the SCADA system, and

e) To appraise the financial impact on DAWSSA and affordability to consumers for

the determination of project scale.

Improvement Plan on Financial Management Functions’

a) To 'i.mprove_lhc,walcr' charge collecting '_sy_stem':by slﬁlclurillg a co"mputérized
databasc to maﬁage metering data and customer accounts. . _
) To deve[op a strategy for the automalion of the billing, customer accoummg and
ﬁnancual nanagement information systems and,
¢) :To prepare the recommendation’ p}ans on orgam?auonal changes, manpower and
 lraining reqturcd lo suppolt automation: and - prowde grcalcr mlegralion of

: DAWSSA'S fi nancnal management ﬁmcuons

- DMA Planning

Genieral

- This section describes results of tﬁe'slild}} on a DMA plaining 'léking iinlo

“consideration not only management of the distribution network but also leakage control from

the vie\ifplointbf securing the eflicient and simple control of lransmission and distribution

systems in the City,
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The objectives of the study are to:

Tdentify the present conditions of the distribution systems,

Analyze the distribution network systems,

Formulate the plzm_for the DMA system to enhance leakage detection efforts in
the distribution systems, | .

Select a Pilot DMA for insitu test of a ltow rate mdniforing system.

422 Fi.eld Survey

(1

Survey areas and items

'.F_iéld surveys were conducted within the existing DAWSSA water supply service areas

excludiné Dummar and-Kacsioun' Moﬁntain n lh"<3E Cily The area covers apprommately 72 '

km? and the lotal Iength of dnslnbuhon plpelmc 1 eshm'ﬂed at'l, 057 km.

@

:The survey consnstud of:

~ Measurement of the It main pipes . from the S main service reservmrs was

o carried out using ultca sonic flow meters.

'Mcasurement of the porlablc record iype pressurc _gauge mslalled on 19

. hydrants f‘or 24 hours in success:on

Meter reading and mlemcw survcy on mdmdual reservoirs at M:dan and

Yarmouk

Water leakage detection on the main pipes for a space of 7 km (mainly cast iron)

f Fi_ndihg o

Flow rate

Service reservoirs for flow measurement are illustrated in Figure 4.2.1 and flow

measurement records for 11 pipelines are illustrated in Figures:4.2.2. * The average daily flow

rate is measured at 479,537 m'/d while water consumption was estimated at 612,308 m/d
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' according to the M/P study. -Minimum night flow is estimated at 4.34 m*/sec from results of
" flow measuremens.

2) Pressure

* Pressurc measurement points are shown in Figures 4.2.1.  In this study, the existing
" distribution conditions were evaluated from the pressire records based on the following
DAWSSA critesia: |

1) High pressure zone : S0'mto 60 m
i) Medium pressure zone : 40 m to S0 m

i) Low pressure zone ; 30 m to 40 m

" The results of pressure measurement are summarized in Table 4.2.1. - Waler pressure

higher than 6.0 kgflem® was measured at some water mains in Mouhajreen, Ruku' Aldyn and -

Berze districts.” ‘However, in Kadam, Yarmouk, Shaghour and Jobar \ifater"]jrCSSLnrc was less -

then 3.0 kgfiem?.

3) . Residential meters and interview survey on individual storage reservoirs

The meter J'eading s_u'rvey was carried out for 81X sa'n'iples as shown in Tablc34.2.2.._

Based on the survey, it is judged that the rate of the meter malfunction is more than 10

percent and the accuracy is quite low.

Daily water consumption pauerhs were identified from this survey. The peak of the
daily water cd:mﬂmplioh occurs between 10:00 to !4':00‘a'nc_i 20:00 to 24:00 in case of the
houses with the individual _sloragé rcscrvbir.. Inthe cése’ of the houses witho_ut the indi;vid_ual
storage _reser{'oir, j\va!er-. is used cdntinuously with peak 'consm'ﬁpti‘o'nf all day. The

malfunctions occur cépec_ia!ly in‘case when taps are apened and closed frequently.

" The results of the interview survey on individual reservoirs in the pilot area and the
Mezze-Razy & Kafar Souseh-Lawan informal area are shown in Tables 4.2.3 and 4.2.4

;rcspect'ivc]y. The survey results indicate that 100% of those interviewed with individual
4-4
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storage reservoirs use them with no relation to the season and at least 21 % of individuat

reservoir users operate their reservoir everyday.
4) Leakage

The Master Plan Study estimated the average loss due to system - leakage at

approximately 7.0 m*/km in 1995, From the results of the leakage detection survey, the

~ leakage is mainly caused by the deteriorated lead run joints and the corrosion of cast iron, It

is estimated that the frequéncy of leakage per unit pipe length is 3.8 Ieaks/km and the umt -

- amount of leakage is 30.3 m¥/hr/km of pipe length,

- 423 Network Analysis

(1) Gcncral

‘In all but the simpleét system, a network analysis is conSid_efed an essential first step

for’ implementing lhe DMA system. ']"he :analy'sis should be also cdnductéd for three

condlllons wet season, dly season and emcrgency use such as a ﬁre durmg dry season.- The
'--'analysm in ihe City was’ created ‘with uullzatton of the computer program of the name of

' Vlsual P;pclmc Network Sunu!ator

2 Mode_l construction

This section describes the constniction of a network model cavering the existing water

supply area in the Cily as shown in'Figure 4.2.3, and input data are summarized below:

) PiiJe data (lchglli' mmeter and roughness COCﬂlClCIll) 937 p:pc Ime
IR Vanab!e head t rescrvmr ‘and pumping data _ o
- jii) Node data (identifi ication number elevation and coordinateés) 921 node
iv) Estimated population served and allocauon of demand
v) Reservoir and production well.  Fringe well (¢levation and operation assumea

head)
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The tota! length of pipeline to be analyzed is estimated at 368 km corresponding to

35% of the total length (1,050 km) of pipeline in the sludy area with a diameter more than

NDS0 mm.

. (3)  Simutation results and recommended improvements

The simulation results for flow and pressure in the Wet Season case with maximum

~ flow are presented in Figures 4.2.4 and 4.2.5. The simulations indicate that pressures in

* blocks D02, D09 and D10 are lower than 3.0 kgffem®. - The simulation resulis and

reconymendations are summarized below.

The aw;erage'daily water supply, through the ND80OO mm nrain that distributes
water partly to-D11 by the existing WALI route, is 51,276 m’/day and the

maxinum velocity is 1.9 m/sec. Also, the rcsidueﬂ Water Head around the

“divergent point is more than 81 m; and so a valve has to be set up to reduce the

water pressure

“‘To correct the range of water pressure between the blocks D10.4 and D10. S a

feeder: pipe {ND400- nun) shall be’ installed from the “exisling water main

' (NDSOO mn} al D10.1 upto the ekisling water maii{ '(ND250 mim} at D10.5.

i)

‘Since water pressure in DO} and D02 is partially more than 10 kgff‘cm", pressure

reduction vélves with dia'met_el:" of 250 mm for DO atx(j-doo mm for DO2 a're

" 'reqmrcd

The water main (ND600 mm) with pipe lenglh of 3. 5 km between the water

service rescrvoir and the Mezze service reservoir shall be rcplaced_by a larger

~ . ND800 mm main since flow velocity is more lhan S m/s.

vi)

- From a simulation of dtﬂ“uston of nitric acid fr0111 the Producuon Well and Frmge

. Well, the result shows that lherc is no arca wnth high density of nitric acid.

1t s also Judged that remdual chlorine does ot s:gmﬁcanlly decrease; lhe longcst

o watcrlrauel time is 11 hours in the network.
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4.2.4 DMA Planning

The following scale at each block system was adopted for design criteria to plan the

DMA system:

_ Classification ‘Scale s
Large block system A service zone of an individual reservoir, Total length of
: : distribution main:  30-300 km
" Mediumt block system _ .| Total length of distribution main:  30-50 km
: Small block system - | Total length of distribution man:  10-15 km,
: " | Population served;  15,000-20,000

A DMA §3fste|11 is proposed, as shown in Figures 4.2.6 and 4.2.7, to be constructed 1o
optimize water 'dis!ribution and facilitate leakage contro}. Integration with DAWSSA's new

SCADA system is taken into consideration for planning the DMA. Because the SCADA

: 'system focuses on the transmission pipes and d;stnbutlon mains, the DMA system is demgued
- in two Iayers The Tirst _layer conlains, lransmlssmn pipehines that connect rcserv01rs, and

' dlsirlbuuon mains.  These are grouped as SCADA 01 block. The second layer consists of |

21 largc blocks wlnch ‘define each service area A total of‘ 8 large blocks. among 21 [argc '

L blocks were subdivided into 36 medmm blocks accOrdmg to admmlstratwe boundaly, road,
. Llcvauon and pressure siablhzalmn determmcd by network analys:s lhe number of

' proposed blocks for DMAis summamed below

. Ch:smcallou of B!oc!\ L L Number of Blocks
i) l.argc Block System : ' : ' B . )
2 SCADAO1 of the superior district o ' * B
» - Large blocks of the disiribution district wwithout mcdmm blocks 13
« Large blocks of the distribution disiricl mih medium blocks 8
[ii) - Medium Block System _ _ 36
ii1) - Tolal Numbcr of Proposcd Blocks ' N _ 50

Further'subdivision into smaller blockq was alsb ewammed bul is not proposed since
the small b[ock syslem should only be introduced aﬂcr momlonng of the dlslnbulxon systcm

has been installed and suflicient data is available to evaluate lhc_ need for smaller blocks.

The priority for implementing DMA system in the proposed blocks also is evafuated

from the view point of necessity of leakage control as shown in Table 4.2.5.  Arcas with high
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priority are identified as medium blocks located to the south of D10 and D11 in the Kafar

" Souseh district.  The number of blocks by priority are summarized below:

. High priorify blocks 10 blocks IR
s Medium priority blocks : 21 blocks

+  Low priority blocks : 18 blocks

- 425 Selection ofDMA Pilot Area

The purpose for selecting a pilot area was to demonstrate flow rate monitoring using °
the ultrasonic flow meters and obtain the minimum night flow data for .Icakagc detection

control.

- As shown in Figure 4.2.8, Medium blocks consisting of the medium block. D10.5
- tocated in Midan district and the medium bIock DlO 4 localed in Yarmouk district in lhc Iargc _

block Dl 0 were selected for the followmg reasons:

i) - Midan arid Yarmouk districts have a much high p.opul‘alion density and S o ‘i
i) l low measurenent md[cate that total daily flows and the flow rate in (hc pipchne -

i‘rom the western rcservmr to Blocl\ D]O are very high - '
i) Cast iron pipe vsed ratio is high. ' '

i\_r)‘ lnl‘ormai connecllon areas are d;spersed wndcly in the dnslncls
43 ._DMA Pilot Arca Study
43.) | Description of Pilot 'Arez_iz
o The palot area‘has realdenllal and commermal land use areas Tﬁe area 'incl'uc‘ies' .
informal connccuon areas with populahon of‘ 86 068 at Tadamon & Zaherea and 36, 750 al

T akadom. Avcrage household’ size of this area is 8 persons!houschold T he statistics in the

pilot areas are descnbed as followvs:
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Medium Block Number _ . Di0.6 D105
Namie of District | Midan Yarmouk
Arca (ha) 181 227
_Population 88,300 ' 214,700
_Total Population 303,000
" Water Demand {m /da_\,) 37,270 65,900
Water Demand (n*/day) for Informal Residents . 0 _ 24,560
Sub total {m'/day) _ 37,270 90,460
" Percentage (%) 29 _ i

* Total Demand (m'/day) 127,730

4.3.2 Field Survey
:(l) ~+ Flow measurement

Flow measurements in the Pilot Area were conducted 2 times from June 10 to June 15

~and August 7 to August 9 at 3 measurement points. '

.- The results of the measurements are suminarized as follows:

Wet scason ' - Dry season

. _DMAName __ | | DI06 | D105 | D106 | D10S
 Water Consuniption (in /da)) "l 56865 160382 | 49839 1 66315
* Pcr-:cntagc(%) E 49 - 51 . ¥ 58

" Total (m’/day) o ' 117,247 : : 116,154
. (2) l"‘rcss'ufe‘111eas‘urcihént

- A pressure measurement survey was carried out at § hydranis in the Pilot Area over
‘the same period as the flow measurement using portable  water pressure recorders

(Figure :4.2.1_). Pressure records are shown in Figure 4.3;1 o
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The results of the pressure survey are summarized as follows:

Measurement Poinls Static Water Pressure (kgffom®) Head Loss
No. EL {m) Efevation {m) Max, Min. Variable (m)
PS 678.00 77.50 4.0 1.8 22 375
P6 683.50 72.00 53 3.6 1.7 19.0
P? 686.00 69.50 5.0 2.5 23 195
P8 - 675.00 ' 80.50 38 | 15 23 42.5
P9 673.50 |- 82.00 35 Lo 23 47.0

The area belongs 10 the low pressure zone as’ classified by DAWSSA with water

- pressure less than 30 m. '
4.3.3 Existing Network Analysis
(1) Analysis of problem

1) Prxoblem:- Water prcssure in lhe west: of Salah Al Din Al Ayoby Street (1)10 5)is : .
* significantly low.. ; | Lo .
ii Allﬁ'};’sisf The current system is désigned to provide water to llhis area .through a :g;
R Nl’jZOO l.'ﬂﬂ'l. p.ipe which is branélled off a ND’?OO mm main, afrd also .by. a
NDZSO nm plpe that comes from D10, ¥ block Ilowever due to the
demand in other areas, the Nl)200 nmn pnpe does not have. suﬂlaent.
~ capacity to supply water to this area. lee\wse the supply from ND250
© mm pipe is used up in D10.9 resultmg it .in'suﬂ:'lc.ie‘nt supply to D10.5
block. | - ' |

(2) - Recommendation
To rcducc the d:ﬂerencc in water supply capacﬂy within DlD 5, a new ND400 mm

plpe c.hall be instalted to connccl the NDSOO mm from lhc Western Reservmr to the existing

'ND200 mm and ND250 mm (refer to the Figure 4.3.2).
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4.3.4  Minimum Night Flow and UFW

From the result of the field surveys, minimum night flow per property is estimated as

shown below:

Minimum Used replenish to tank
o N night flow : o
"Arca _ Measurenienl P I‘L'. ~ | House Lte/ .- | Number C : i
" minimum flowdata [ * P o0 [ Hold Propcrl)l of housc orsumplion
: ] : Hu .- E |
' o m’fsec m’/hr . \ : L ‘e Y% o

* Measurcsnent 434 15,624 1.261,600 | 210267 [ 74 | 39950 2905 . 19
arca {DMA) nn L _ 1
Pilot arca 119 1284 303.000] 379001 13 | 72| 526 |12

~ There is a large difference bclween the minimum night flow per household in lhe Pilot

~Area’ (I 13 !lproperly/hr) and the minimum night flow per household in the DMA area (74
- l{propcny/hr). ll is assumed that the pilot area inchides arcas where many formal residents -
~and informal rcsndcms coexist, and many old cast iron pipes (total fength: 7.67 km) are in use.

“ The dilference was thus atiributed to night time water use and leakage.

UFW in the piljot area is cstimated based on the resulis of the field survey:

| (l]lsﬂlf) L {Ilpropcﬂ\fhr) . . ey

- Minimum Night Flow 4280 U R (L

. ‘Storage Tanks o 525 S £ V)

- Other Water Use _ L5500 - s - 3
UFW* _ B 3,010, . 34 : 73

*. UFW {unaccounted- for—walcr) mcludcs leakage and informal use.

' 44 Water_Requirémeu_t of the Mczze-Razy & Kafar Sousch-Lawan Area

44 Service Afea

(1} Present I:)AWSSA service area

DAWSSA supplies water to formal residents and public facilities (schools, hospitals

and oflices, etc.) along the Faez Mansour Moterway and the Hafez Al Assad Motorway.
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The service area along the Facz Mansour Motorway is supplied from the Wali service
reservoir, while the arca atong the Hafez Al Assad Motorway is supplied from the Western
reservoir,  The Mezzc-Razy & Kafar Sousch-Lawan informal area is taking water from the
*service area fed by the Wali service reservoir and the Dahadil Naher Eshah area takes water

: f‘r_om the service area fed by the Western service reservoir.
(2). - Arcas designated under the DMA plan
According to the propdstDMA plan, Mezze-Razy & Kafar Souseh-Lawan infornial
-areas would be part of the large block D1l supplied from the Wali sevice reservoir.  The
- Dahadil Naher Eshah area is part of the large block D10 supplied from the Western service

reservoir.

(3) - Service area

The service area to be improved is determined based on the above mentioned analysis _

as follows:

i) Scwié_c area to lSeémprbved : o o o i 191 ha |
o °'qunlalarca _ - : ‘ o ; o L 5{4? ha
* Informal aréa ' o o o : 193 hé’ -
¢ Farmland/Green area | | | ' 51 ha
ii) Additional area to be considered for total water - 1395ha
| .dcnmnd_ ] : :_ _ | o
i) Total area for \.vater requirement N R !: 586 ha
' . Formal'a'rea o ‘ | _ ' o o ;450‘ha' |

"« Informal arca o - | 1136 ha
- 4.4.2 Population Served

“The population served in the area is estimated based on projections adopted by the

- JICA Master Plan Study as follows:
4-12
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%} i) Populaticn served in improvement areas S .46,800
+ Formal ¢ 14,800
* Informal | : 32,000
il) - Additional population served to bc considered for
total water demand S e o 320,400
iti) - Total population served for water retjtiirénlenlt : St 67,200
+ Formal o | . S 120,400
e Informal I | , - 46,800

4.4.3  Water Demand Projection and Water Requirements

" Daily water demand and water requirement projections for the arca are estimated

: + based on the projections of the )lCAlMaster Plan Sludy'and sumrhar_ized below:

i) - Water reqﬁircmems of'Mezie-Raiy & Kafar Sousch- -

% SR " Lawan area including UFW
L. Dome"stic'requiremgms ' o 8,740 (m‘"fd)
~+ Non domestic requirements - : C 6,330 (im'/d)

i) Total Waier_ reﬁtnir_e:hgnts of _Mezz,c-Razy'& Kalar

| Souseh-Lawan including _UFW | : R ]S,O?O_(m’/d) '_
C i) Addilibhal waler requirements of other areas in D11 o :
be considered for plan of distribtition trunk main . 6,600 (m¥d)
iv) “Total water requirement of D11 ;21,670 ('m}/d)'
SR Daily average supply _ B :251Us

"+ Daily maximum supply : | o : 2861Us
4.5 - Financial Management Change Stfaie_gy REE

4.5.1 The Need for Change

The profile that emerges is onc of an organization whose administrative and

management processes have not kept pace with the rapidly growing quantity and the
4-13
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increasing complexity of the information it must manage. While DAWSSA is a "Public” utility
and should be a commercially viable operation, it is recognized that it operates at a loss,
generating suflicient funds to mect day to day operaling expenses but not enough to caver the

growing capital contributions required to finance new works.
452  Change Strategy

Creating an organization that is ﬁnéncially self supporting, and cost-effective is clearly
the long term goal. The p?esen’t feasibility study is aimed at developing a changé strategy that
will: {a) Improve financial management processes; (b) Increase revenues; and (¢) Improve

management’s ability to budget and control costs.

- DAWSSA needs to maximize the use of it’s limited financial resources to provide

 better, and more cost effective services. Today’s modern utility is meeting similar challenges

through the use of computers. The implém_enlaiion of information lcchnoldgy is at the he_aft of -

the change stratepy reqliired to ia.nprbve' DAWSSA’s future - financial well heing. The

feasibility of various options for ‘change are reviewed in detail in ‘Appendix E and the

rccammended improvements, dlSCU‘CSCd and agreed with DAWSSA’s semor manag,cment -

. tcam, are bneﬂy outlined in the followmg paragraphs
453 Olrganizali;()ri Structure

Organizational changes are needed to:  (a) streamline decision making; and (b) clarify
roles and responsibilities. These objectives can be achieved by consolidating the organizalionai
structure along functional lines. T he recommended organizational structure is presentéd in

Figure 4.5.1.

Recomimendation: move payment collection functions from Consumer Aflairs to the

Finance Directorate. This change will alleviate the work load on the Consumer Aflairs

Dire¢torate, giving it a clear customer service focus. All cash collection activities will be under
the management of the Finance Directorate allowing it to be fully accountable for collecting

*“the revenues it needs to manage cash flow needs.

4-14
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Recommendation: move all store keeping functions from the Finance Directorate to

the New Works & Studies Directorate which is the largest user and speéiﬁcr of materials. This

~ change is required to provide the Finance Directorate with the time it needs to focus on

financial management issues and provides the New Works Directorate with an opportunity to

manage it’s own material needs.

Recommendation: Create an Information Technology Dircctorate to suppolﬂ.' the
planning, implementation and opération of sew computer systenis,i SCADA systems and data
communications systems. The significant' growth of new co:ﬁpulcr systems and coniimtef
users will require specialized technical support. In addition, planning of integrated systems \\}ill
require clear direction and strong Ieade'rship.: Computer applications cannot continue to

develop without the support of a centralized group of trained specialists. -

' 4.5.4 Customer Information Management System

A wc!l orgamzcd customer inforination system is needed lo support lhe bllhng '
l'uncuons lha! gcncrale fevenue. Tha, objectives are to: . (a) }mprove access lo account

mformatlon (b) Improve accuracy and Qpccd of cmtomcr service transacuons and : (c)

|mprove retneval and: archiving of customer. mformatlon These objechves can be met by

‘provxdmg an |megrated data base management system for customer ml‘ormallon

mUlmdej Implcmcnt a computcnzcd cuslomcr mt‘ormahon sys{em and enter

all customer- information’ into a dalabase management system. lmpo: tant !egal documents

should be scanned and stored in a document management system interfaced to the database

“imanagement system. All remote payment collection centers should be connected to the

database to have access (o current account information.

4'35 " Customer Mcie'riﬂé, Billing & Collection

Changes in the customer bifling and payment collection process are required to reduce -
inefficiencies and increase annual revenues. The overall objectives are to: (a) reduce time

delays and duration of billing activities, (b) reduce billing etrors; and (c) accelerate the |

coltection of late payments. These objectives can be met firstly by reducing incflicient
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administrative processes and secondly by implementing appropriate technology for automating

metering and billing. -

Recommendation: Implement meter installation standards to improve meter reading
- productivity. The work of reading meters can be greatly improved by installing meters so they
are always accessible and in a position that is casy to read. The standard should be developed
by the New Works & Studies Directorate with input from the staft’ of the Connection

" Depariment and the Mcter Reading Departiment in Consumer Affairs Directorate.

Recommendation: Automate meter reading. The ultimate solution to many of the
problems associated with meter reading is an automated system of reading and processing the

results by computer. The most commonly used method consists of using remote register

“meters and hand-held data entry terminals (HDET) for on-site data processing. Unforiunately
(in DAWSSA's case the use of remote mounted meter registers is not currently feasible the

172" meters are locally. imin_ui‘aélured and cannot be upgraded in the near future with the

.'frequiréd_ new t'e'clmo!ogy; Né\fcrtlle!css, .H.DETs can be used by. meter readers Eto manually
. regis{cﬁ readings. These devices are simple to use and can be downloaded with all of the
‘customer information required by the meter reader, including mai_as, and previous cofasm“nplio.n
data to flag o',ul of limit réadings. In order to minimize ds_ita entry crrors, all meters should be

bar coded with a unique serial number. The bar code would be read by a small pen scanner

connected to the HDET to identify the correct customer account before manvally entering the

lime(cr reéd_ing.
Recommendation: Reduce the waiting period between steps-in-the billing process.
Assuming the duration of each activity in the billing process remains the same as it is now, the

average time per district can be r{,‘:dl.IC.Cd. from 197 to 103 days as sheivn in Table'4.5.1.

Recommengdation: * Consolidate error detection - and  correction activities, Error

 verification is currently carried cut by two difterent work groups. All error verification should

- be consolidated within the Accounting Directorate in a single step process. Once the bills have
been thoroughly checked and printed they should be issued directly to the payment collection
centers without delay. When combined with the above recommended improvements the

~ average billing time per district can be réeduced to 80 days as shown in Table 4.5.2.
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Recommendation: Change the micter reading and billing cycle fiom 3 months 1o 4
months. It currently takes (3t days (4.5 months) to complete the cycle of reading all
metering districts. It is DAWSSA’s intention to increase meter reading stafl to obtain
quarterly (90 days) readings. The existing bill production cycle currently takes about 4 months
(128 days) to complete and cannot be shortened without the implementation of automated
systems. Therefore, improvements in the meter reading schedule will not yield lhe desired’
resuft of issuing quarterly bills. It is therefore recommernided that the more achievable target of
a 4 months billing cycle be adopted and that staff increases be postponed unlil.computér
systems are modernized. The current meter reading cycle lakes four and a half months and it
should be possible once some of the recently hired staff are fully trained, to bring this down to
four months. When combined with other efliciencies previously described, the overall cash
flow is greatly improvcd;‘ providing a net increase of 57.5 miIIibn SL (US$1.15 million) in

billihgs QVér a six month p'eriod. '

Rgmnn_gndmj;m implement a modem compuler system for customer accounhng and
billing. The new system shoufd provzde automatic dala validation features to eliminate the
need for manual error verification and should be mtegratcd wnth the recommended customcr'

information managemcnt system This change combined with the use of I{DFT by mctcr

readers for capmrmg meter readings will completely ehmmate the need E‘or lime consummg -

manual data entry thereby grea!ly reducing data entry errors. As shown in Figure 452 a

~ quarterly blllmg cycle 1s achlevable if the lmplcmenlatmn of a new system is combmed with

the efficiency m\provemen!s previously ldcnhﬁed and an appropriate increase in meter reading

staft,

Recommendajon: Issue late payments natices ii]oalflliy. The current 45 day waiting

' p'eriodi for c'olllccling, payments shotild be changcd to the 30 day norm adopted by most ul_ilitiés:

and commercial busincsses. Customers should be given fate payment notices at regular -
monthly intervals after the initial 30 day period and a final rotice with warning of impending

disconnection should be issued after no inore than 6 months.
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4.5.6 Financial Management and Cost Accounting

The existing accounting systems that are supposed to support financial management
need to be changed to provide the information required to control costs, analyze trends and
plan for budget needs. The overall objectives are to: (a) provide accurate and timely financial
*information; (b) provide the cost information required to control expenditures; (¢) provide the
information required to¢ improve budget preparation. These objeClives can be met by firstly
implementing cost accounting and secondly by implementing financial reporting through the

use of an automated financial management system.

Recommendation: Implement cost accounting to provide the basic data required for
identify where and how DAWSSA spends it’s money. Cost accounting can be implemented in

accordance with the National Unificd Accounting System (UAS) which outlines the account

code structure that sfiould be used. The implementation of cost accounting, is considered '

feaszble usmg the existing computcn/ed accountmg sys!cm and should begm at the start of lhe '

'next fiscal year.

~* Recommendation: Provide a new financial management information system for cost

accounting, budget préparaﬁon’ cash li‘:énagcmcnt and repbning The system should be fu"y .

_ mlegrated wnh the customcr accounting and billing s.ystcm to provxde meanmgfnl and timely
reports on the ﬁnancml perl’ormance of the establishment. The heart of the systcm shou!d bo
the accounting module which would be used by hnauce and Accounlmg Dlrcctorates to

“record and control cxpendllurc transactions.
4.6 Comptilet Systems :
4.6.1 . Overview

: i‘ he conﬁgurauon of the rccommended Cuslomer Information Syslem (C!S) and the
F mancml Management System (FMIS) is illustrated in Figure 4.6.1. The main system will be
located al DAWSSA headquarters with file servers located in the existing computer center. It
ss essential that remote payment collection and customer service centers continue to operate

even if communications fail. Therefore the 20 remole payment collection centers should have
4-18
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their own separate systems for stand alone operations. The master database will reside
centrally at DAWSSA headquarters and be distributed to remote sites where it will be used, -

updated and returned to the central database.

The process of entering meter readings, and calculating bills will be carried out
centsally at DAWSSA headquarters. The process of printing biils, collecting payments and
recording customer account transactions will be carried out at the remote payment collection
focations where the customer pays in person. Complete customer account information will be

available at each payment collection location to answer customer inquirics.

* Within DAWSSA headquarters, on-line access for real time processing of data can be
‘achieved by extending the recently installed local area network (LLAN). Remote payment
collection centers can be connected to cach other and iti the central headquarters system via
the public X. 25 packet switching network service operated by the Synan Telephone Exchange‘

(STE). This systcm is refatively inexpeusive and prowdcs reliable network commumcahons.

| "'that can meet all of DAWSSA $ reqmremenls ‘Although there are othei commumcauon

. ‘opllons the X. 25 is thc sunplcst and most cost effective solition for DAWSSA because it

N

‘ clnnmates the need lo investment in coslly, specaahzed data comniunications and ‘network
conlrol equipment, and minimizes Ihe need for havmg specmlly trained data commniunication

sty f'or maintenance and lroublc shooung
4.6.2  Softwarc Requirements

“ The most critical soflware decision involves selecting an bperating system that is
widely used, well supported by vendbrs and compatible with recently ‘implememéd
appllcahons and hardware. Although large client server apphcauons are usually UNIX based,
recent lmprovements in lechnology have seen the deveiopmcnt of: several PC based utility |
manag,emem apphcallons that can saus{‘y DAWS‘;A s needs. All-fumrc network apphcauons
should be therefore be Windows based and compauble for use in a Novell network
eavironment. A modem relational database with qucry lang,uage capabihhcs such as Oracle

SQL is recommended for information management and reporting.
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There are various alternatives for application software - either packages can be

purchased and modified for use, or customized applications can be developed from scraich.

Customization however should be minimized if at all possible in favor of commercially

available packages to reduce long term costs. Packaged applications offer many advantages:

(1) software is continuously being enhanced, (2) software maintenance costs are reduced in

the long term through the availability of upgrades; (3) there is gencrally better user support

and documentation; (4) sofllware changes keep up with technological advancements in

hardware. The final décision can be made at the design stagé. For the purposes of estimating

budget costs it is assumed that the applications will be custom developed since this option

would résult in higher costs.

“The customer information system should consist of four integrated modules:

@

the customer_accounting ‘modulé will maintain ‘the database of relevén_t. -

information about customers, such as consumption and billing history, meter and

- service information, address, account status, accounts receivable and transaction

summaries.

(b

;(0)_

b))

the Mhug ‘module will take data from the ¢ustomer’s meters,: the customer

accounting system and customer service system and produce bills, process

payments, track accounts receivable and direct the collection process.

the customer service module will take information from customers regarding’

special-needs, e.g. high billing complaints, inquiries, interruption of service,

transactions or changes in accounts, initiation of services, water rights. The:
‘module will be interfaced’ to a document’ management system capable of

providing digital images of the relevant customer application documents kept on

file.

‘the management_inforniation module will provide management with trend

© reports, financial reports related to billings issued, unpaid, accounts receivable,

and enginecring/service reports regarding distribution network management

suich as number of service connections, and type,
4-20
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The FMIS should consist of three fully integrated modules completely integrated with

the Customer Information System:

(a)

(b).

©

by the various users. This will include, monthly financial reports on revenue and

the financial_accounting module will be a fully antomated system based on the
existing chart of accounts and the inl;odliction of an appropriate chart of cost
accounling codes. Data will be captured only once, as an accounting transaction
progresses through the system. It will enable expenditures and revenues to be

recorded at a detail leve! and related to specilic programs, projects and aclivity -

~ centers throughout the organization -

the budget preparation._module will support the process of preparing. and

~monitoring both investment and operalmg (ordmaw) budgets. The module will

receive from. lhe various Directorates (spcndmg units) the detalls of their

programs and pro_;ec!s consohdatc them and- produce from them a budget
document fo_r review ‘and discussion. Thc module will facilitate the iterative
Process of budget submission, * consolidation, rcviéx’.v/ncgo;iﬁtion and
d,ocumentatio:n"umjl the budget is ﬁn:a]'ized and approved. After approval, the

system will produce the approved budget estimates in a format stitable for

~ budget implementation and accounting purposes.

the ulamgﬂncm_mjbjumm_nmdu_lg will pfodude the financial reports required

expenditure accounts, budget reports showing amounts remaining until fiscal

‘year end and accounts were expenditures will potentially exceed the budgeted

aritount. The system will have capabilities for search -and guery to facifitate

" interaction with the users for caéy retrieval, analysis and reporting of data by the

- users.

Hardware Requirements

Generic descriptions of the hardware required to support the implenientation of new

CIS and FMIS systems are provided in Table 4.6.1. Tt is important to recognize that compuler
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technologics change rapidly and that by the time DAWSSA is ready to proceed with
implementation, many of these specifications will likely be out of date. The specifications are

therefore intended as a guide to obtain a reasonable budget estirmate of the costs.
(1) © Remote payment collection & customer service sites
All computers should be PC desk top machines with mid to high end processing power

and high clock speeds to minimize the time spent for cach customer transaction. The main file

server should be a high end PC machine with sufficient hard disk storage to keep customer

account information for a Iéa_st one year. Data back-up is not required as this function should

‘be carried out automatically by the central server at headquarters, polling each remote site at
the cnd of each working day. All bills \\;ould be encoded with the account number 1o facilitate
‘processing. When the customer returns paymeint, cashiers would scan the bar code on the
prcv:ous bill to aceess the right account, print the current bifl and record payment into the

: ‘_rlght account.
- {2)  Computer center at DAWSSA headﬁuaﬂcrs_ .

The systems and the data for the CIS and FMIS will reside on the hlc servcrs at the

: headquaners b:tlmg center located in the ex:slmg computer room The C[S and l"MlS should

each have their own ﬁle-server and a sccond ldcnucai machine shoulcl be prowded ina

: redundant “oft- lme conﬁgurahon to ensiire that the systems afe avallable at all times in case
the main file server has a catastcophic failure. The size of dlsL storage for CIS data will
“depend on the number of customers billed and the number of years of historical information
- ﬁlainmined on-line. Initially it would tl)e' desirable to have up to 10 years of storage on-line for
300, 000 custoniefs to allow for. proper trend analysis. A tape drwc is recontmended for the

s purposes of backmg up and recovermg ﬁles in case of hardware or soﬂware failure.

There is amplc space avallable “within the exustmg computer center for the new
equipment The cooling reqmrements for the new computer systems are quite small and the
exlstmg computer room already has a dedicated air condmonmg system with adequaie
capacity to suppbrt the addition of the new file servers. Power from the existing emergency

‘diese! generator is available but a new UPS with suflicient capacity for 172 hour will be
4-22
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required to cnsure enough time is available to execute an orderly shutdown of computer

systems should the emergency diesel generator fail.
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Table 4.2.3 Water Storage Device in Pilot Area

()

Total Availatility of water storage device
Type ST . S S Yes
of District Tovat Pm.enrage” Total PHCEFI;;Q ' C;;\ocvna(m‘er strage e
Building e 1em 1 tomy
] '_ ) . Tolal I Percentaga | Fotal ri;;c;rv;a?;;7 Toldt | Pecertage
Yredan 2 1 D L 1a £16% § 7 uye 1 2 CIED
Okt 2ateea 13 1 TN 121 e 3 0% H Wre ;2 N
Sew Zahen 15 ) [LTY 15§ 1000% E; M 3 0o 1 5%
Hoses  [ramekComp 15 0 ai% IREECES 5 2% 7 0o% 1 AT
Paiestine Camp 1 ' 17% 21 mIy | 8 6% 1 4 FEEEY [ [T
Tagamon Quaner | o de% [w 166 0% [1 TZT% 1 2§ - BI% § b 3%
| _Sub-Towl . 0 [ HIEED] "o tiEY [ $34% . : 13 | jCXTY r 1%
Schoois ] 3 53 EEES q 100 0% o ao0™ 9 4% | 4 WP | '
Hespdas . t Q 00% 8 103 0% @ 0% ¢ o oo% 1 100 0%
Govermmental Orfca Sulding 2 2 0% - 2 100 0% 9 0% [ 9a% P 2 i 00w
Sub-Toral 10 ] 0 0% 10 130.9% q a6 - [} (A 41 iw - WE0%
Total 6o | 4 4.0% 36 96.0% 46 47.5% 3 May 7 17.0%

@) o

B - " Avaitability of Waler Storage Davice (Cont.)
Type . : o FESEONLY e e s
of - " District Té’_i' r:équllncjolmrincj up Lhe water storage device in the day . | Fime of filting up the wales storaga device| Controt ol filhng up the water storiga gesice
Building ' . <l On fina per da Two limes per day Thuﬂﬂﬂ:t\“‘@‘ Qay time I Night time Automaiit Control ;Hand-opeuded contro)
Tanks | Total | Percentige Percentage | Tolali Parcentaga Percentage | Totati Percenlage | Fotari  Percenlage ' 1 Totad | Percentage
Meacaa 22 Toiona S 00% < 00N [ R T T I% 35 ] 5a 7% ? Ny
oW favera 2 1 EEYS 0% [ 00% 0 00% | 83% | 11w B R
New Zahern 1% 2 oo T ao% 9 30 - ) ao% [ 0% V1 1000% i 0%
Haises [yamouk Caro 1 [ H5% .  40% [ LIS 1 1% 3 4% 13 A% - 296%
Faizsting Cama 12 4 FLELY ) t, BN 1 83% 4 233% [ 532% ¢ 5 B
o Fatamon Ouare " 2 _182% Lob% ] 9% 9 F Q0% L] 1B 2% 3 [iLE) 2 i 180
Sub.Toldl ' 15 19 120.8% s it T1% 3 8% i 18 5% & . 113% 1§ w15
Schos a1 0T a0 T 0% KK 50% 1] B0% [ T 3 B
Hasptaly 1 DF L A0% 0% ] Q0% LI LT a s00% . | s T ¢’ 0%
Govecurents G Bulding -2 3.7 ‘aon 1 L 500N K] 2% 1 50 0% 9 L 00 i 0% ] 590%
Sub-Tohl i : 10 0 i 0% 19.0% ‘1 10.0% - 2 200% Poo0a% ] 90.0% 1 1 20.0%
| Total 95 | 18§ 188% |1 1.0% 1.0 4% 5 5.2% 16.7% ] 7% 78.4% .- : 2t 211.9%
TSubs T T Water Tank21.0m3
" Distiel |\ ber oftank Total Capacity
Raadan ? 2 1 i
Ok Zahera’ 2 H .4
Nena Zaheid 1 2 K4
Y Brmouk Cimﬂ_ 1 2 C 2
Fatestine Camp_| 2 o o
Tadamon 1 H ] Avierags
sub-Total [] "% " | ) ]
" [sehoats Fl 12 aQ
Hospla's + 5 20
Governmental :
: 3 [
| Buidings 2 Average
Sub-Tolal 106 " . (21
Total 17 8 _ 0 | I

(Source: JICA Study Team)
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Table 4.2.4 Walter

(

Storage Deviee in Mézzc-l{nzv & Kafar Souseh-Lawan

: Availability of Water Storage Device
Total
District Formality | Houses |Totat] Percerdaps | Tolal { Feicentape | Capachyof wplts slordgedeice
oo o) e0simy 10m3 i s10my
Tanks Tolal} Fercentape @ Tolal | Peccentage iTolali Percenlape
Format » 1 X k3] o [ w.f  d23% 18 1% 3 eTw
Merze-Raz: Intormat 3 1 2E6% k1 CHIA% i3 A3 T% .0 541% 1 27%
Sub-Toiat H ) ] 18% [T $L4% 26 N.9% k1) [THTY 4 1%
format 1z o CE 1270 w00% | & €6 7% < EXET) ) o0k
Lxean Intorma! 1.1 1 S56% 17 B14% 7 41 7% ] 529% ] 50%
Sub-Texat 3 1 EXTY T S67% | 38§ E00% 1" LR 1 5%
[ Totat 00 [ 8] 30% [ e7 [ 970% Jar] 4105 | 51 [ 59.0% | 5[ 50% |
Availability of Waler Storage Device (Cont)
FReepp— aam - - S Y“ [cwl B T T TI T ISP NP R EP R TR N PR wragpperent e
T . ) - . : vrol of it 1he w2t storage
District Total o Frequency of filing Lp The waler slorape devce in the day Tume &f fiing up the wiler Sloage gevice Controlo sngd:pm e stored
‘ e
of Ore time per day | Twalmes per say '[meqlnrresor!'r.\ol.! . Daytme Hight time Automals cortrol * -oq‘ra
: Tarks Tolal] Fecertiage | Total Percertage | Tetal | Peiceriags |Vola! Feicentape | Tetat! Feccentage | Tolatf Percemaga |
: Forma' ED ¢ Do o om [ 'p ooe 1 3% 0 F g% ;1 an
Merze Raz "tnformat ar I o oo’ 1o e 100 D oon 37 F 00w 5 9%
- Sub Towl : £ 1 15% X go% | 1 S35% R} e% | er | k%2 b 29 |
: | Bt 12 4 3% ‘4 o0% 1 B 81 65m 4 3 i B e |
sy tnlprmat H $ ] sivn 2 o Al So% i ey ? @2% Ll e |
. Sub Jolal 79 190 ak% } 04% 7. E5% 1 Eish Poman ciow i osnsw
[ Yout ] 67 [ saa% | 6§ 62% | 0] 00% 1 3.1 34% [20] 206% | 74| 763% 21| 21.6% |
Availabitity of Water Storage Device {Coni)
District
o cer Tola! | Peicentage
‘ Fyrmal » i Ty Y oPoam ik 19 A% A0
Mezefar | o kX 21 max 0 [edei} ‘& 6N © oo
Sub Total : ] . 535 11 1 £5% P M I 206%. 3 5%
Foumal 12 3] 81 7% ] 00 voi, E3s | -0 [s] 8
Lrnan Infaema’ 17 & i Ergw [} Do i o8 | 4T o7 DO¥-
Sub-Total LI LR [ X ) 0% v pen
[Towr | [ Tl osd (v 0% (23] 2a7% | 1 | i0% |

(Soucce: JICA Study Team)
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‘Table 4.2.5 (1/2) Evatuation of Priority for Proposcd Blocks

No. of Factor of Fvaluation ) Result
barge Block Population fnformal Waker Consumption | Saving Waler | Cast lron Pipe [Vifferences between Forecasted of
. Population by MP by DMA Used Ratio am! Measured Demand Evaluation |
“FOL [ B c C C C c
[Z5) C B C C | C _ c
Bol C B C C L C e ]
BO3 B C c B C ¢ |
BO3 B < "B B B I - B B
[ By [ < C B < C C
| HU)] il B C C C C B
D02 B B B C C < B
DO3 B C n B B \Y B
M 3 . C A A A c ) A
nos 1] C B B A C A
D06 " A C A A A B A
Dt B < B C C C B
D3 B C [ 1] B C B B
Dig A B A A B C A
DID A A A A A A A
DIt B A - B N B C A
MOl B C i B 13 C C
| Ma2 B C n B B < B
MO3 B A C Y < C B
MO4 C C C ] LY ‘ ¢ C.
Tolal Nunber M-
Remarks . ¢ Evaluatien factars are dc‘e;mimd'lr_low: s
. A: High priority (6 Blocks) B: Medium priority (8 Blocks) C: Low privsity (7 Blocks)
Evalwation | Population® Informal Water Corsumption | Saving Water | Cast Jron Pipe [Diffece nces between Forecasted
' : : Population by MPim3d)  fby DMA (i3] . Used Ratio and Measured Demands
A 1 =000 |0 >30.000- : »30,000 SS000. |l 2% >1.15 times
B 110,000-100,0001 30,000-10,000[ 3000010000 50001000 | 12454 Li0 times- OO fime ©
c- <0000 | "~ <10000 <10.000 <1,000 <5% . Nosé -

Eource :DAWSSA & RCA)Y
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Table 4.2.5 (2/2) Evaluation of Priority for Proposed Blocks i

No. of Facrer of Fvaluation . Result
Peroposed Block] Populetion | Inforonl Water Consumption Saved Water | Cast Fron Pipe | Diffeeences botween Forecasted of
Pepulstion by MP by DMA | Used Ratio and Measured Bomand Evaluation|
ol C B C ¢ C c__ <
02 C B8 C C c C c
B C B C C C C C
| Do B ¢ c n C C Cc
RS N I Y I - SO < SRR A R N N < ]
w2 | B e |Te Ve o \o.B e e
B03.3 C B C C B c c__
B B (& A B C B
B B C < c C C
B B B B C C B
B C B A T C C c
B | e Ty TR T A T e T T e T e
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A A C B
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e AR T TR
e A B I A
¢ S A
T c A TR
B A B
C C B
.y B L.
U SRR T J K <
USSR S R S B
C - B B .
.. B AL B
LA A —_ B
LA B B
I, U SR, YR B
B B C
B |le 4 B B A B
o R B

|

!
i
;:
i

|

B . A AL
A A —— b A
A B B B
C 5] C A ]
T N R e
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Rémarks Evaludation factors are deferained below: T :
L A: Migh peiority (10 Blocks) Bz Medium pricrity (21 Blocks) L C: Low piierity {18 Blocks)
Evalustion Populatich Infornal Water Corsumption | Saved Water | | Cast Iron Pipe | Differenocs briween Foricusted
: ) Poputation by MP {mi3'd) by DMA Used Ratio and Measured Demands
A 50,000 230,000 »20,000 >4,000 2% . >1.25 tinics
B £0,000-18,000] 30,000-10,000 20,000-19,000 1,000-500 12%-3% 1.25 times- LO time
. C <10600 <10.000 <10,000 <500 <5% - None
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" Table 46,1 Equipment and Hardware Requlrements

Remote Payment Collection Cenlers

Equipment Funetion Quantity
Server (1'C) CPU 64 MB, 200 Mhz, for custoiner information system 20
o TTIX25card ~rer commaiications with WAN T T T
7 7 [Eaheinet card orrAN T R
" [Hard Disk, 4GB ~ |storing data and processing applications |
Printer laser for printing bills o ) _ 20
T aser T T |t prinlmg forms and rt‘pons T 26
Workstations (fC)  {CPU 32 MB, 166 Mhz cashicrs 51
B (1w ke 9 SRR LR S S D
Workstations (1C)  [CPU 32 MB, 166 Mhz {lor customer senjipe representatives 21
e eves G e R L 2
Workstations (PFC)  [CPL! 32 MB, 166 Mhz (or meler fepair coews _ s
R X R I
Bar code scanners  {pen laser jfor teading tar cades on bills 67
UPs SKVA, 15 min battery, ' lpmwr supply & transicat protection 20
. Compultr Center at lleadquanus B :
[Fquipment l-'un’:lion Quantity
' St‘n or ll’C] “|cig, 128 N, 200 \lh? v CIS and1 \IJS (n.dun(hnl. l.onllgur.mon 4
o 1‘&1c'éml}:ard i AN o
T Hupp) dmc o . I'ur lnfoﬁ Jmnlramﬁr . )
T  Hand Disks 4G o stonnb data and proces .xﬂéiéi\ﬁli:&limﬂ o
‘ . |rape Backup. 7 |hacking L'lfr;(;istormg files .~ - . 1
[Secondary Storage - {Tard Ik, 4GB x 2 ~{on linc data storage for NS .
T T Opuéél'lliill'lé'(]ii ~|online data storage & retricval § for 1S 1
APinter - o {lacer fof printing forms andn.pous 2
Pinter ~{line highspeed _for printing bill statements” o 2
Workstations (PCy  (CPU 32 M, 160 My o sgsltm opcrators 2
S I'I“.ii&'l)n\c?(JB R EOR i .ﬁ. - .t =
. o Hopp) Brive ~ e el -
. [Workdtations °C) [CPU 32 M3, 16 Mhz network management ]
1 T M Drive 268 T
_ ~ Peppy rive T
_E’S O ISRKRVA 30 minute hallery power supply & transient prolection 1
I)A“SSAllmdquarte: LAN | . )
ulllip\m{nt l’llnclinn T Quantity
Network Server (PCHCPU 128 M3, E{X)\Ih? : \m\li Netware, ne\\u\oﬂ.lmnag‘m(‘m _ sk
T T INS cand : lorcommnuatﬂ:\n}';ﬁh WAN I
R - ahemct card ‘ Horl,.r\\! N o M
B T |Hard Disk, 8GB ) ST o
IDETs portable data entiy terminals_ o input meter readings - ES
Smnmr_ ~ [ughresoltion, Adsize ia}}[glguc customer fike documcnti i
Panter  laser ' for pnnhr-lg_fé'riﬁs‘and’repmls-h T T2
Workstations (I°C)  [CPU32 2B, 166 \lhr A mlrgcglrlamnus users 46
. {tardbuve,zGB b T
B ~[Foppy Driive i i i
Network 10N HBps, Ftheinet co-ax bus | headguasters FC AN 1
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" MAIN REPORT CHAPYER 5

5.  THFE PROPOSED PROJECTS
5.1  Objectives

The main ard physical components objectives of the projéct are to provide an
adequate reliable water supply in the dry season and to increase water available for
consumption to meet futuré 'deménd'by reducing the unaccounted for water (UFW) in
DAWSSA's distribution nelwork Concurrently, an indispensable objecllve for DAWSSA's
management is 1o strengthen revenue managemem by improving co!lecllon of water charges

and financial management information.

The principal objectives for physical components Eand financial - nianagement

improvement are described hereafter.

| 5.1.1 Physical Components

‘The UF W study was camcd out durmg Phase 1, and asseesed lhe ¢urrent situation in-

' Damascus where 64 % of lhc totai water production in 1995 was allnbuted as being

unawounlcd for water. Some of the major contributory factors for lcakage n Dantascus are

the informal arcas where there are great losses from old cast iron mains, some of' which date

" back to the early part of this century. Therefore! measures for reducing leakage losses in ihe'

distribution network ‘are required in addition to finding new sources of water. In ordcr to

reduce the unaccounted for water fi igure, a water leakagc productlon program based on the
District Meter Area (DMA) system and a water supply project for the ‘Vlezze-Razy & Kafar

Sousch-Lawan informal atea were proposed in the Main Report for Phase I, as pnomy

: prq;ccts to proceed 1mmcd1ately to the !*eamb:l:ty Qludy sta‘g,e ‘

(1) Plan for the DMA System

The DMA system will be established as a countermeasure to alleviate water shortagé
problems by improving leakage detection through the Eregic&nal control of ‘waler supply

anmounts.

5-1
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The implementation of DMA is an essenlial requirement for an effective leakage
control strategy as mentioned in Chapter 4.5 in the Main Report of Phase 1. Without any
“information on district flows, it is impossible to determine accurate leakage levels or pin-
point where maintenance and leakage should focus their efforts. The DMA system is

required to reach the targets identified in the Master Plan for reduction of system leakage.

‘In an attempt to measure leakage more directly rather than estimating it from a block

- balance approach, the flows for cach DMA blocks are recorded regularly. The advantage of

¢ this technique is that it can be used to target detection efforts more efficiently (since leakage

levels will vary from area to area) and the leakage teams will be directed to those areas with

- high leakage levels.

In the study, the flow rate monitoring system is proposed to formulate a water léakage
“control syslem and provide a waier r.onsumptlon momtonng system’ in - the dlstnbutton
network by the D\JA method ' '

. A pilot area -was selected among the pr:opo'sed medium blocks for the purpose of
demonstratmg flow rate momlonng wnh ultrasonic flow meters and obtaining lhe necessary

data for water leakage control

(2)  Development Plan for the D_iStrib’ulion Network in the Mezze-Razy & KaférSouSch- :

Lawan :

There are currently 14 mformally p0pulated sites in and around Damascus and these

sites are a major contributing factor lo unacceptably hlgh levels of unaccounted for. water.

There is  an estimated populauon of 407, 000 persons with a daily water consumphon of

-78-580 m*d.. " Besides lhe fact that no revenue lS gcncratcd from this mformal water

'consumplmn there are also subs{anllal losses Ihl ous;h lcaks at inf‘ormat conneclion pom!s

lmproying-wﬁteri_ supply cdlldiiiOIis in the informal arcas was identified as a priofity
by municipal authorities. It is proposed o improve water supply in informal areas by 2005 as

described in the Section 4.5 in Main Report of Phase 1.
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The projects are aimed at improving availability and safély:of potable water supply
and reducing leakage at informal area connection points. These objectives will be achieved
by extending water main coverage and providing properly metered service connections. A
total eleven improvement schemes are selected for the master plan except where DAWSSA

has already initiated a feasibility study.

The 11 informal areas proposed as priority projects were further ranked to determine

implementation priority by applying threé factors: .

i} the ratio of project cost the amount of water consumed through informal use, the
fower the ratio the higher the benefit -
it) - the degree of urgency bascd on social needs and,

m) gconomic wabnhly

e The \’fc’zz:e-R'azy & Kafar Sbuséh’ Lawan projcét was ran'ked‘a's the highest priority.
There is a large popu]allon living in this mf‘ormal area which is Iocalcd m the heart of

Damascus Clly Informal use is high and the pro_]ects are urgcnlly reqmred to meet basic

human nccds and generate large savings in unaccounted f‘or water,

: ‘While: this area is ca:le'g()riz:ed as an informal residéntiél arca, the deve]dﬁn_\ent plan
will 1dcnufy connections to and cxlcnslon of DAWSSAS water supply systemy.: Therefore,
thc comprehemwe ‘coordination : belwcen waler supply. development and re;,tonal urban '
developmcnl is very imporant. Envuonmenlal ‘aspects and intégration with :,\15hng

infrastructure will be considered as one of the iniportant requirements for this plan.
5.1.2° Financial Managenment Improvement

A pnmary factor to the exisling ['mancsal management problems of DAWSSA is

' meﬂ:c:ency of the sysiems for the Coliccuou of water chargcs and ‘customers scrvices.

At present the coliection of water charges from customers takes over one year due to
an ineflicient ‘meter reading and billing process. ~ This matter seriously affects DAWSSA's

financial performance and abilily to manage.

5-3



MAIN REPORT CHAPTER 3

As a counter measure to the problem, it is desirable to improve the billing and
collection system by structuring a computerized database to manage metering data and
customer accounts. The intention of the billing and collection system is to ensure that
sufficient revenues are available to operate, maintain the water supply system, and provide

finding for investment of projects.

The plan includes recommendations on organizational changes, manpower and

training required to support automation and provide greater integration of DAWSSA's -

financial maragement functions. Iniprovement plan on financial management functions is .

described in Chapter 6.
52 - DMA System
© 52,1 -'Genera!'

" The Ioss of waler through transnusston and dlslrlbuuon system leakage has always

been of concern to D;\WSSA "The present, UEW in' the systein is estimated at 63 % of _.
- water producnon and cons1s{s of 14. 4 % for meter malﬂmctlon 13. 6 % for informal use and
35.0 % for systen leakage This system leal«age is rather 1arbe and is also wasleﬁll use of

. feSOUTCes. lcakag,e also increases the likeliliood of inadequate watcr pressure and’ may, in"

‘some cases, i increase the risk of water contammahon. A leakage s_:onlrol policy is cssential
and important for any water utility.” The adequate leakage controt policy should be based on
an economic balance between the benefits of leakage reduction and the costs of planning,

“implementing and running the leakage control program.--

- An active. and: well p]anned leakage conlrol program 1s a posmve indicator of

_ DAWSSA'S overall managemenl abilily and eﬂccuveness and also a direct measure for

enhancement of its efficiency. ‘It is imperative that DWSSA has an active pohcy for
reduction of UFW, and that the determined policy optimize: 1) the operation of the whole

supply system, 2) av’aila'bili'ly of resources and 3) satisfaction of demand.

w5
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5.2.2 Leakage Detection and Control

A leakage detection and control program based on the DMA system is proposed with

the following components:

| iy A mains renewal plan to reduce the level of leaking lead joints on cast iron
mains and reinforce the existing distrlbution system thus safeguarding supplies.
-it) A plan setting up the DMA system that witl enable DWSSA to monitor the flow
rate of distribution system and identify areas of high leakage
- i) A plan for setting up regulated pressure zones which will reduce the lévéls of
leakage in high pressure zongs. ' This program supports the DMA system.
iv) A program for rcmforcement of regular acoushc sounding surveys for leak
detectlon at the distribution system in cooperation with the DMA system.
' -Ev) A program for water supply improvement with eslablishment of D‘\/IA system in
~ informal arcas like the Mczze-Razy & Kafar Souseh-Lawan_ System planncd m‘

. this stage.

“The water main replacement program identified in the Mwef Plan is recommended
and proposcd as an urgent priority. " Itis described in dctall in the Section 3.1.7, because n is

closely tinked to the unplemenlal:on oflhe DMA system, T he program for improving water

: supply in mformal areas was proposed by the Master Plan and is not dlscussed in this repoﬂ

523  Proposed DMA Plém |

The DMA system was pfoposed and .fonlmlaled 1o providc DAWSSA with an aclive

leakage conlrol prograni, as shown in [ igures 4.2.6 and 42.7., “The pr'opds'cd DMA system

consusls of 50 blocks mcludmg SCADAOI, 13 large blocks and 36 medium blocks

© The DMA s'ystem:‘réquirés a set of sluice valves, and monitoring chambers to be
installed at the intersections of pipes with the DMA borders. Toset the borders, lhqrcl‘brc, it
is important to take into account the cost of instaliation and O&M, in addition to the general
operational requirements. The locations of monitoring chambers used for standing and

seasonal flow monitoring are given in Figure 5.2.1.  Flow meters, pipes and valves required

5-5



MAIN REPORT CHAPTER 5

for the establishment of the DMA system are presented in Figure $.2.2 and Table 5.2.1. The

required equipment is summarized below:

Standing monitoring chamber 32 (E}r [.argc-lgiocks)
Seasonal monitoring chamber 133 ° (for Medium Blocks)
Gate valve (ND150 mm) 3
Buttcrfly valve (ND500 nim) 2

" Reduction valve (ND150 mm) ' 1

" Reduction valve (ND 400 mm) |
Reduction valve (NE) 300 mm) : 1

Ductile Iron pipe (ND200 ni to ND60OG mm) 2,000 m

5.2.4 Monitoring and Inspection of Blocks

‘To in the DMA ' system cfhmenlly, it is :mponant to take into accounl both the__

operailon 1tself and operallon costs. The monitoring schedule for the DMA system is shown’

in ngure 5.2.3 and the lmpIemenlation schedule for setting up the DMA system is discussed
later in Section "s S. - The program for semng up rﬂ,gulaled pressure ZONCS 'Was mcluded in

the DMA program.

~ All fiow rate for DMA blocks shall be monitored once per scason (Wef and"dxyi), and

the flow rate df_-largé blocks will be monitored and inspected itlonitllly_' “ For safe and

. accurate installation of flow meters, an installation team shall consist of two workers per

team. A team will be able to install a maximum of 7 portable flow meters a day, and all

flow meters that surround a DMA block will have to be installed at the same time

Therefore, it will take two teams to install all flow meters in a medium block as the maximum

number of monitors is 13,

" Flow raté :moilito‘ring shall be 'cbzldu¢ted for 24 hours, .whit.:h will take 2 days to
: _complelc : To monitor al 49 DMA blocks during the wet seasén' (4 months), a total of 98
- days: will be ncedcd and two teams will be needed for momtormg and maintenance of
medium blocks. Flow rate of large blocks shall be monitored and inspected monthly
- because flow meters equipped with data logger will be used. The team required for these
* tasks shall consist of two workers. Every month, all 23 blocks are to be monitored with the

standing monitoring chamber, and the pressure/flow rate data to be collected. Considering
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the data handling, an appropriate data acqmsntlon interval would be 5 minutes.  An engineer

" is also needed for simulations and analysis of leakage. Therefore, the entire operation

requires 3 teams and one enginecr, or seven workers.
5.2.5 Leakage Detection Survey
The current leakage control teams in DAWSSA consist of 4 teams of 5

surveyors/tcam, or 20 surveyors. However, rcgular survey is not pracnced and their

aclivities are gencrally limited to case-based ones. The suggested leakage survey activitics

- are summarized below.’

i} * Selection of priority survey areas shall be cast iron pipes, high presétlre zones,
D10 block (especially Yarmouk arca) and areas will{ high mininwuni flow.
i)  Survey methods consist of three aclivities:: 1) Day timé ac'l'iviliés - Leak sound
surveys of protmd_i.ng part of system, such as hydrant and valves, 2) Night tiniie
~activities - Leak sound survey of pipc's at the sites 'whére Ieakag,c' is suspected in.
the Day time actwmcs above, and 3) Day time activities - Conhrmatnon of
lcakage at the site selected by leak sound sune) of pipes above. _ '
i} For the conﬁrmahon survey, the leakage site IS pmpomted by comparing the
| - {eak sowids at dlﬂcrem holea. (about 19 mm) il ihe ground (mad} dnllcd by a
.Qhammcr drill. S E o : '
iv) Since the ground in Damascus is hard and sound of leakage is éa§iiy transmitted
to the ground suarfaée, leakage survey based on leak sound method 'appeérs tobe
- the most suitable choice.
v) The total leigth of distribution pipes in 50 D\M blocLs 1s about 1,220 km.
Assummg lhese:plp‘es are mvesugaled once a year, and 200 workmg days per
- yéar; the survey diSl&Il(‘SC is about 56'.1 k'ni/day,:or 30.5 _ksiv‘wcek (5 days). This
work load re(iuires at least two teams of two surveyors pér téanf‘ or 4 surveyors.
vi) Required equnpment for survey is 4 leak detectors, 4 leak sound delecuon bars,

2 pipe locators, 2 hammer dmls 2 bormg bars, and 2 vchlcles
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The teams need to be coordinated and their works have to be scheduled. A full-time

system is recommended. The schedule for the program of reinforcing regular acoustic
sounding surveys is presented in Figure 5.2.4.

5.3 Mezzc-Razy & Kafar Souseh-Lawan System

5301 Design Criteria

‘The following DWSSA design criteria are adopted for the improvement plan of |

 Mezze- Razy & Kafar Souseh-Lawan system:

i)  Minimum eftective head : 30 m

i)  Maximum velocity

. Distribution main (at least ND250 mm) * : less than 2 /s
L Dmnbuuon sub-main . lessthan 1 /s
. (Secondary & Tertiary) -

' ~iit) . Quality of materials , _ _
. ' Distribution main (al Jeast NDzﬁl}mm) -1 Ductile iron pipe
Dislnbutlon sub-main ' ' .

Secondary pipe (at | cast NDIOO mm) e [)_ubﬁle iron pipe

Teriary pipe (Icss_ than ND100 mm} = - Polyethylene pipé
- iv) Interval o_!‘h'ydr'ams ST D 7 £300 m to 400'm
v) ’l‘y.pe._of hydrant | L " FrenchiUSA
(underground type)
vi) Scasonai load fa_clor ' . | 114
vii) Hourly load .fa.c_l.or o ‘ ‘ -:_].25

- Mezze- Razy & Kafar Souseh-Lawan system should b’e_de\'/elo.ped in accordance with -

the propased DMA plan as dcséribéd in the Section 5.2.3. The DMA plan recommends that

the Mezze: R'l?y & Kafar Sousch-Lawan area be part of th'e iarge block D11 to be supp'!ied_
from the Wali service reservoir as 1llustralcd in Figure 5.3.1.  This rccommendation also

~was adopled as des:gn criteria.

5.8
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5.3.2  Overall Water Supply Improvement Plan

‘The overall water supply improvement plan is formulated as shown in Figure 53.1,in

consideration of the existing conditions in the area, results of network analysis for the whole

- distribution system, the DMA plan, the water requirements and the above stated design

criteria.  The improvement plan covers water demand not only for the Mczze- Razy & Kafar

“Souseh:Lawan area but aiso for the areas adjacent to the study area where informal residents -

have settled and connected to the distribution system as described in the Section 4.4.

The goals for analysis of the water distribulion network are as follows: i) analyze the
existing system to identify difficulties, ii) address the existing system difficulties (e.g.

increase diameters, add loop distribution network, etc.) and analyze impact of improvements,

i) identify ways of increasing the supply and extending the distribution network.  The

technical approach and method for planning is described below: -

i a Ahaly_sis bfthe existing water supply system

The existing :wat'ef supply system in the sludy area is shown in Figures 5.3.2 and 5.3.3

- _:(refer to the éforcs;ai"d_Seclion'3.2.3). © Water is supplied in the area b'y‘_a. 250 mm diameter
~ distribution pipeline. ffom the Wali service reservoir and a 150 mm- diameter distribution
. ‘pipeline from the Wcstem s’ervicé ceservoir.  The existing distribution network consists of a
' looped diétribuliou'nclwdrk in Me}.zé# Razy and a branchéd distribution system in'Kafar

- Souseh-Lawan.

An analysis of the existing water supply system is used in order to evaluate potential

differences such as insufticient flow, low pressure, etc. and compare with the results of the

© " intervicw survey as described in lh'e':Scctio_h 3.2.3, * The analysis is based on the following

assumption:

1) * Service reservoir | © . Wali service reservoir
(LWL: +800.17 i)
ii) Elevation of eftective head at measured

point of water main (D05-P1) : 31.50 m (measured)

5-9



MAIN REPORT CHAPTER 3

iii) Combined ND150 mm and ND100 mm : Equivalent diameter is 169 mm

iv) Daily average iater requirements : only formal residents in the area

The above head loss of 31.5 m was measured during this study on the 250 mm inlet

pipe at the pressure measurement point (D05-P1) about 2,000 m away from point (M3-381).

The ahalysis of the looped network is presented at Table 5.3.1 and the summary of the flow

network analysis including the branched network is shown in Table 5.3.2. Problems of the

existing system are clarified as follows from the analysis:

i)

The result of thc looped network analysis indicates that conditions 6f‘ the
existing system are normal, however head loss and velocity are estimated to be
extremely high when water requirements for mformai use are included.

As for the branch system (sce Table 5.3.2), lhe effective head in the Kafar
Souseh-Lawan area supplied through the ptpc]me connected wnh Mezze-Razy
is negative.  This result indicates that flow capacity of the existing pipe is nol

enough and residents cannot get water adequately.

Analysus of the city wide network indicates that the ND250 mm feeder main . -

from the Wah reservoir has insofficient capacny to mect the ﬂow of the existing

“service area plus those of the informal areas in-Kafar Soinseh district. * The

" effeciive head at lhe end ofthe ND250 mm {(M3-381) main is calcu!ated at less

than 10m.

V) The results of the analysis coincide ivith the results of the interview survey

tis tliercfo're nccess:ary' that the improvement of Mezze-Razy & Kafar Souseh-Lawan _

'camed out by the JICA Study Team in- co!laborallon wnh DAWSSA. For

instance, 67% of residents in the Kafar Souseh-Lawan area complained about

insufficient water quantily and 56% ldelmﬂed low pressure.

distribution system mciudlng mformal areas be p!anned lakmg into consuierauml not only the

distribution system in the arca but also !he new dlﬁlrlbunon mmk and 1he posmb;lny of water

supply from o!her service reservo:rs
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(2)  Frameworks for improvement plan

Proposed improvements to correct deficiencies in the Mezze- Razy & Kafar Sousch-
Lawan system ar¢ shown in Figure 5.3.4.  The capacity of the new distribution trunk main
was determined for the total water requirements of block D11 recommended by the DMA
plan. The existing t:ﬁnk main (ND800 mm) from Wali service reservoir was selected as a
transmission pipe, since the flow capacity of the exiting pipes (ND250 mm and ND150 mm)
from the Wali and Western service reservoirs was not enough to supply for the residents.
The existing trunk main (ND800 mm) is located at the Faez Mansour Moterway on the north
of the block D11. E

‘The plan was formulated based on the following factors:

Scrvice Population | - Water Reguirements

' ‘ F'ac(or : : S Arca (ha) ‘Served including UFW (in’!d) '
' 1} Mcuc- Razy & haﬁr Sousch Lawan area C 191 46,800 15,070
-« Formal arca T 47 14,800 . . 4,770,
¢ Informalarca - ‘ _ : 93 - 32000 | 10,300
‘e Farmland/Greenarea: ' 51 o : :
1} Large Block: D11 considered for plan of . 395 20,400 _ 6,600
dlslr:bullon trunk main ' L B .
» Fornwal arca including ﬁrmhnd _ S 395 5,600 | 1,820
¢ Informal arca - _ 43 14,800 - | 4,780
- Total o 586 67,200 21670

(3)  Network analysis for improvement plan

The analys;s for the above’ frameworks was conducted on the same assumphon of the

je\uslmg network analysus in-order to evaluate each alternative of transnnssmn plpehne and

distribution service rcscrvmr The looped distribution nelworL was analyzed tcmatwcly as

- presented in Table 533. The result of ﬂow network analy51s m case of the Wali service
' gesérvoir is simmarized in lablc 534 and l_ll Fablc 535 in case of the Mezze seTvice

* feSErVOir.
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(4)  Alternatives for improvement plan

The DMA plan recommends that the Mezze-Razy & Kafar Souseh-Lawan area be
part of block D11 to be supplicd by the Wali service reservoir although the area is supplied
from the Wali service reservoir and the Western service reservoir at present.  Since the
Western service reservoir covers almost 70% of the service area in the City, it is not
affordable to supply new aréas and the flow capacity of the exiting pipes (ND250 mm) from

“the Wali service reseryoirs' is not cnough to supply for the existing area, the following

- alternatives are proposed:

i) Alternative 1: construction of a new distribution trunk main from water main
(ND800 mm) of the Wali service reservoir
1)+ Alternative’ 2: construction of a new distribution trunk main from the Mezze

service reservoir

The above alternatives are compared as follows:

___Name of Scrvice Reservoir ‘Lengih of New Trunk Main
‘ ‘ - NDG6O0O iz 700 m
© ONDSGO mim: 250m
NDGGO mim: 1,800 m
" NDAO0 mim: - 500 m

i AMernative )T | - - O Walk

; Allernative 2 Mczzc; -

A!terﬂalivc | is the cheapest for initial cost én‘d.O&M cost, and more reasonable from
a technical pcrspeéiivé. Alternative 1 is proposed for the waier supply improvement plan of
Mezze-Razy & Kafar _Souseh-Lawa:_l_ system és shown in Figure 5.3.1and 534 The
neiwork of the proposed plan is analyzed in Table 5.3.6. The proposed network plan

considers the utilization of the existing pipe network as far as possible.
(9 Summary of improvement plan
~Qutline of the iniprovement plan was summarized as follows:

i) Planned service area : 191 ha

i) Planned population served : 46,800 persons
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iti) Service reservoir j_ : Wali New service reservoir
iv) DMA system block . D11 |
v) Improved informal population 32,000 persons

“vi) Water requirement for service arca

Daily mean water demand 1 15,070 m¥d (174 Vs)
Daily maximum water demand : 17,180 m¥/d (200 V/s) |
Peak hourly water demand ' Co 21,475 m*/d (249 1/5)
vii) Water requirenients for D11 h '
Daily mean water demand : 21,670 m¥d (251 Vs)
Daily maximum water demand .- - 24,700 m¥d (286 I/s)
* Peak hourly water demand - 130,875 miid (357 Vs)
viii) Distribution system | -2 Looped network

' .,5.3.3 ‘Distribution Trunk Main _

The dis_tribﬁtioﬂ'niains from NS08 branch poin{ are extended iill-NSOS-iZ. point via
N508-1 point by ND600 mm pipes with 700;111 !cngth,ia_nd til§ N508:3 point by NDSOO mny -

! pipe with 250 m length.. Considering a fut_uré expansion of pipe network in D11 area, both-
~ ¢ dhistribution ‘mains should be .'p:r‘ovided with a pipeline capacily of required distribution
o qtiaaltily 'ilicliadi]lg 248 /s for .I\«Ie_zze.-Ra'zy énﬂ Kalhr'Sduseh-Lawan area-and 109 s for.

" other and: joining areas. ‘The existing pipé_linbé Of'ND_l 50 mm and ND100 mm Fro_rh_NSOS-]

. poiiil should be joiliéd to new distribution p'ipc':linef of ND200 mm éxt_ending- to the network.

- The new distribution’ pipeline of ND300 mm branching at N508-3 feeding point shouild be

joined to the network.

A flow meter of ultrasonic type is to be installed on the distribution main of Ni)ﬁOO

| ‘mm for the pérm’a’nent meastrement of flow-rate in DMA system.  The area belongs to D11

in the DMA system and is monitored with flow conditions by a ND 600 min flow nicter.

A

5.3.4 Distribution Pipelines

The network is composed of the distribution main of ND250 mm fo ND400 mm DIP
and ND100 min to ND200 mun DIP as secondary pipelines. NDSO mm to ND30 mm
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polyethylene pipe (PE) are installed as tertiary pipelines from the network.  Total length of
new distribution pipeline is approximately 35 km. The existing ND10O mm and ND150
mm DIP has a total length of 8 km and is integrated in the network and used as the

distribution pipelines.

 Section valves are planned to be installed at downstream sides of branched points and
arrahged to minimize the areas of water supply suspension by shuiting of 2 to 4 valves for
repairing the damaged pipeline.  To facilitate the monitoring of flow rate conditions, ND400
mm and ND200 mm DIP which are the main sup;ﬂy lines for the Lawan and western growth
areas are to be equipped with the flow meter sensors on the pipelines for temporary
measurement in the DMA system.” The required distribution facilities under the present

~“scheme are summarized in Table 5.3.7.

As for ihe serwce connections from secondary and testiary pnpclme to the 1ndw1dual
households polyeihylene pipe (PE} is used for branch connecuon with saddle brass union
socke!.s and stop cack. DAWSSA :s responsnble for all aqpccts of the service from the
- pipeline to the meter box. The meier box is the responsibility of the subscnber Water
“meters for individual house connec_uon are of tur_bme type meter, 3 cubic meter, 15 mm pipe

size, and of Syrian make.

- 5.4 - Cost Estimates
5.4.1 Construction Cosls
(1) Composition of project costs

- The pfojcct éosls are composed  of" dircci constniction costs, 'Ia\c' and  duly,

administiation costs, cngmeermg costs,’ phymcal conltngency costs and pnce contingency
~costs.. The t‘orugn currency portion (F.C. ) includes the cost’ in CIF price of eqmpmeul and

nraterials to be imported. : The local currency portion (L.C-.) inctudes !he costs of labor,

equi_pment and materials procured locally, custom clearance costs and inland iransportation

costs of imported equipment and materials.
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(2)  Conditions and assumptions for cost estimates

1) Price level : July 1997
2)  Exchange rates used in the cost estimates are as follows;
USS1.0=SL.45=¥115 (SL: Syrian Pound ) |
3) Unit costs: The unit construction costs used in  the local currency portion are
taken as the unit costs recently used in DAWSSA contracts. |
The unit cosls used in the foreign currency portion are taken as the
CIF prices of imports from Japan, at Tartus.
4) Import duty : 81028 % of CIF prices of the costs of foreign procurbmcnt_
DIP :28 %, Valve:21%, Water meter: 9 %,
- Steel pipe 1 13 %, Pumu & Generator: 8 %
~5) Stamp duly 1,248 % of conlract amount ;
 These fax and duty i m SL 35 equivalent to a US dollar
6) 'l'ax'for‘m:sl_aliallon work : 18 % of the cost for manpower supply :
| | . Thc'se tax and duty in SL 35 equivalent to'a US dollar.
7). Administration expenses : 10 % of the direct construction cost
' 8) Engmeermb services expenses - 10 % of the direct construction cost
9) 'Land anqu:smon and compensat:on ewecuted by Df\WSSA _
“10) Physical contmgcncy 10 % of the direct and mdlrecl conslmction costs -
. 1) ‘Price conungency * § % per annum for thc local currency componcnt and 3 %

12) for the forel gn cum,ncy componcm
- (3) Project Costs

- The estimated costs of each project are summarized as follows; -



MAIN REPORT CHAPTER 5§

(a) District Meter Arca (DMA) Systcm Project

{Unit: USS 1,000)

Itcnis LG __EC. Total
1. Dircet Construction Cost 628 2,647 3,275
2. Taxand Duty _ 411 0 411
3. Administration Cost  (10% of Direct cost) 63 0 63
4. - Engincering Cost {10% of Direct cost) 63 © 265 328
- 5. Physical Contingency 75 © 291 366
~ 6. Price Contingency 64 125 182
Total 1,304 3,328 4,632
“(b) Mezze-Razy & Kafar Sousch-Lawan System Project
o ' . -~ {Unit: US$ 1,000)
ltcms L.C. EC. Total
1.+ Bircet Construction Cost 1,951 2,210 4,161
2. Taxand Duty 787 ] 787
"3 Administeation Cost  (10% of Dircet cost) 195 0 195
4. © Engincering Cost {10% of Direct cost) 195 221 416
5. Physical Contingency 234 243 ' 477
6. Price Contingency 157 790 . 247
" Tota) 3,510 2764 - 6283
- 5.4.2  Operation and Maintenance Costs
- (1) for O&M costs of DMA System :  US$36,000 / year

- (2) for Water leakégé rcpair costs of DMA sysle'm' As a result of DMA stariing

with a USS3‘» ,000/ycar. increase afler the first year and a -total increasc of _

US$250 OOO/year after the program is fully implemented.

(3) for Replacement of Flow meters :

US$3,014,000

(4) for-M_czzc-Razy_ & Kafar Souseh-Lawan : Operation and iaintenance costs are

insignificant and hot in_i:luded.

5.5 ° lmplementation Program

 The im'plcm'eﬁta{io'n of the District Meter Arca (DMA) System project is planned to

~ be completed by the year 2006, and the Mezze-Razy & Kafar Souseh-Lawan System project

" by the year 2001.
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exccuting the work by taking into consideration: the conditions for the projects, including
contractors, procurement ~of construction materials and - labor - force; the manner of

procurement of water supply equipment and materials; and the manner of construction.

- 5,51 Availability of Materials and Labor Force

As shown in these constmcuon works, the construction maienals necessary for lhe

pipe laymg works and the civil works are locally available,
1) ' The main construction materials and equipment will be procured as follows:

Local procurement; cement, ﬁne'sand, gravel, re-bhr,-asphalt pavement
| : materiais unplasticized - polyvinyl cilloride.pipe, PE
_ _ plpe and water meter (ii2" size) - |
. I:Qf_mgng_rg_QumuggL ductile cast iron pupe accessory for pipeline valvcs
O flow meters, pumps, electrical control panets, water

meter'(exccp_i 2" size)

- 2) "'The local labor force is skliled enough for the water supply works : pipe
. laying, pump fiouses and rescrvo;rs that are not !arge-scale works. - There
should be an abundance of unskilled Iaborers available: for e\ccavatlon and

back-hllmg durmg the plpe laying works.

-5.5.2 Capability of Local Contractor

Contractors and supphcrs who mtcnd to undenake the construction works and the
supply of construction equipment and materials for public works shall be reglstered with the -
govermuent agencics ‘concerned. © The - Syrlan Construction Contractors Assocnauon is

responsuble for comractor C!ElelﬁCﬂilOll and rcglstrallon

DAWSSA has experienced contractor capabilities through many projects already
executed.  The local registered contractors have the capabilities and experience required to

construct the proposed projects withoul the used of foreign experienced contractors,  Local
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contractors have sufficient construction machinery and equipment including to heavy

construction machines.
5.5.3 - Construction and Procurement Methods

The methods of construction and procurement of equipment and materials can be
- executed in Syria except for projects with high technology components which are procured
- through international competitive tendering.  Civil wotks are procured by local competitive
tendering procedure in accordance with the guideline of DAWSSA. l

(1) The recommended tendering procedure:

- Separated contracls contrams should be separated into international tendenng for

'procurement of pump eqmpment and pipe matenals and local tendering for constmchon
works. The ability of local contractors is decmed suitable for the lmplementahon al'the .

_ proposed prowcls because the proposed pro;ccl‘: consist of ordinary civil works without any -

'advanced high lechnology
(2) - The h1art1nicr'of procuring the materials and civil works will be as follows,

‘(a) International tendering _ |
for District Meter Arca (.DMA)IES'yslcm project :
- - Pipe materials and é_écéss'oz"y for pipelines (CIP) _
- Supply of mechanical and- electrical equipment including- supervision of
~ installation .

- Flow meters :

. for Mezze-Razy & Kafar Souseh-Lawan System p’rbjeél: i
. Pipe materials (CIP) '
L Accessory for pipelines (CIP and PE) |
- Supply of mechanical and electrical equipment including supervision of
 instalation

- All water meters are except 1/27diameter
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(b) Local tendering
Civil engineering works are grouped into multiple-packages by arca or contract

period for local tendering by the registered contractors.

for District Meter Area (DMA) System project:
- Pipe laying works of distribution pipe lines
' Costruction civil works mclude monitoring chambers
- Execution of mechamcal and electrical works with DAWSSA superwsor

asslsted by foreign supervisor

- for Mezze-Razy & Kafar Souseh-Lawan System:

Pipé materials (PE)

P:pe Iaymg works ofdlstrlbutlon pipe lines

Constmctlon civil works mclude flow meter chambers

L]

_il._’.xccutibn of lilécllatlical and electrical works with _DAWSSA superﬁisdr,

? - . - assisted by foreign supervisor

£

‘Water meters 1/2" diainetes
(3) Conslni_clio’n:mcthod for pipe Iayfng

{a) in caées where lhere_'is ample space: new pipe line should be laid in parallel to,
"~ existing pipe without removal of old pipe to maintain service to the district
considered, all connections should be executed after pipe laying finished.  One

~ lane of the road will be closed during construction period.

- (b) - in case ofa narrow road: new plpe is laid at same posmon as the existing pipe
o after exnslmg plpe is removed, temporary water serv:cc pipes should be
“provided before existing pipes are-removed. l:\cavanon and’ back ﬁllmg
“works are executed ‘manually for the completion of works' within contract
period.  Road is closed during construction period and by-pass road is used

% around the construction arca.
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