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THE STUDY ON THE DEVELOPMENRT OF :
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure B-1.2  Existing Water Supply System in Damascus
{on Jan. 1996)
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Figure E-3.1°  Monthly Pump Operation in 1995
{Well Pump in Spring)
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THE STUDY O THE OEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure E-3.4 (1/2) Operation Rate of Fringe Wells in 1995
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Figure B-3.4 {2/2) Operation Rate of Fringe Wells in 1995
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LIST OF WATER SUPPLY FACILITIES

Barada Transmission Main I»__

Ref, No. Name of Facility

| kaboon Production Well Center
2 Warwar Service Reservolr
3 Jaramana Production Well Center
4 Takadom Production Well Center
5 Mezze #86 High Service Reservoir
A Ibn Assaker Production Welt Center
A1 Oumawiyin High Service Reservolr
A2 1 OQumawiyin Production Well Center

B.1b i Berze Bohooth Service Reservoir
B.lv . Berze Village Service Reservoir

Akrad High Service Reservolr

C.A  AbbaSiin High Service Reservoir

Kadam High Service Reservoir
Bab Eastern Migh Service Reservolr .
Jobar High Service Reservoir .

- Kaboon Booster Pumping Station &

High Service Resersoir =

_C.m ' Bab Mosaliah High Service Reseqvoir

D2
D.3
.4
G

G.ps . Jemarya Booster Pumplng Station

LA
LE

" ILE  Eastern Service Reservoir
1.0 ° Western Service Reservolr

- J

JA

K.1
K.2
K.}
K.7
K8

K.m © Kadam Store Production Well Center

K.s
- M1

M.2.  Mezze High Service Reservolr
P M.a2  Mazraa Production Well Center

N.i

R.K  Khorshead Service Reservolr

Dummar Booster Pomyp Station
Dummar Iligh Service Rescrvolr
Bummar Repulation- 1 Service Reservoir
Dummar Regulation - 2 Service Reservolr
Dummar Regulation - } Service Resenvoir
Jemarya Service Reservolr '

- Wali Service Reservoir |
Akrad Low Seryvice Reséryvoir

i Jober Production Well Center
Unhersily Production Well Center
-+ Kasstoun Middle Service Rescrvoir
| Akrad Middic Service Reservolr
| Kassioun High Service Reservoir -
i Kassioun Superior Senvice Reservolr
© T.¥Y Senvice Rescrvoir -

* Kadam Superior Service Reservolr
© Mezze Serviée Reservolr” '

1bn Al Nafeas Service Reservolr

egend  [AT] Existing Facility
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JAPAN INTFRNATIONU, COOPERATION AGENCY (ICA)

THE STLBY ON THE BEVELOPMENT OF
WATER SUFPLY SYSTEM FOR THE DAMASCYS CIFY
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Figure 1i-3.5  location of Water Supply Facilitics
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THE STUDY ON THE DEVELOPMENT OF

WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure E-3.6 Schematic Diagram of Water Supply System
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JAPAN INTERNATIONAL COOPERATION AGENGY (JICA)

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

Figure E-3.7  Monthly Pump Operation in 1995
(Booster Puinp in Seevice Reservoir)
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i. INTRODUCTION

Zg The unaccounted for water study was carried out to assess the current situation in
Dantascus, and formulate recommendations for reducing the unaccounted for water figure.
The objectives of the study were to :

i) Identify the present condilion of unaccounted for water in Damascus

i) Make recommendations and set achievable targets for the reduction of UFW
jii) Make recommendations of measures to be used for the reduction of UFW

P



2. COMPONENTS OF UFW

Unaccounted for Water (UFW) can be described as, that water which is the difference
between that supplied and that which is accounted for. There are four main categories of UFW
which are listed below :

" 2.1- Meter Malfunclion

The malfunction of water meters is of great concern. One’ pfoblem is (hat the meters

which are currently installed appear to under register at Q Min and quite a aumber of them are -

subject to vandalism. Some of the meters are not read because there is difficulty in getting

access to read the meter because they are located within the boundary of the propexty or situated,

in a locked up environment. Some meters are impossibie 1o read because the meter reading dial
s defaced, is scratched, or is affected by ultra violet rays, or has inside condcnswtlons causing
the me:cr rmdmg dial to be unreadfible

._2.2 lﬁfm‘hml Use

. “The use of water: at these siics: of ivlﬂch'there are 14 is water which has been taken

illegally and for which no payment is bemg réceived. In 'lddmon to the water wh:ch is taken,

there are substantial leaks in these areas, most of which has bccn caused by the use of inferior

, lmtcn'ils or b"ld workmanship in lmkmg the connuhon

" No' contro} of these conncchons is apparent, indecd many individuals h'we made

| conncclmns mn lhc TeServoir grounds wnh DAWSSA ${ ull knowlcdgc
2.3 - Religious and Public Founlains_

~ Water which is used at the mosques is considered necessary for thé cleansing of
visitors to (he mosque before entry and o charge for such water consumption is made. Public

fountains have been provided free for use by the general public but most of them have no meter

and arc a constant source of watée misuse and waste .
2.4 System Losses

" This comprises of leakage from the dislribution systen, none of which is measured and
some of which remains hidden underground oflen for many years. Leakage can be from main
pipe joints, main pipe fractures or from service connecting pipes. Every day leaks are reported
‘and repaired and it is estimated that there are over three thousand leaks attended to cach year.
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This figure appears to be on the low side when compared to other major cities and must be -
questionable.



3. APPROACIH OF THE STUDY
3.1 Meter Malfunction

‘Water losses through micter malfunction is considerable. The method of calculating
these losses was to identify total numbers of metered connections and totat number of defective
meters and calculate the percentage of failures and estimated losses. Figures were provided by
the billing section of DAWSSA.

3.2 Informal Use

The method of calculating water losses at the informal sites was (o ideatify total
population for cach areaand apply a per capita allowance.

Thiq allowance is based on the results of an interview survey carried out by the sludy
teams. This figure docs not include system losscs at the informal housing areas whlch is quite
. subslantial. ;

3.3 'Rcligiou.s'aud Public Fountain Use

The melhod used for calculaung losses for the mosqucs, is based on a sample survey
covcnng 4% of the \’[mqucs ‘vhcn.by information from meter readings was used to arrive at
an average metered consamption figure. This figure was substantiated by consumplion figures
_ tlm were provided by DAWSSA. With regard to public fommm use, a consumption figure
“was provided by memben of DAWSSA and lhe ﬁguu,s arg shown in lhe ﬁndmgs section. of

lhls documcnt ' '

3.4  System Losses

The method used for calculating systcm losses was to carry oul a daily water balance
alcuhuon (qe.c .§) using the total water production and deducting total billed water, an
allowance for rchgxous 'md publrc foun(am usc, an alowance for meter malfunction, and an
allowancc for informal use. The b”tlanu: is asstmed to be network system losses.



4. FIELD SURVEY

4.1 General

During this assignment, various attempts were made to measure the system using an
ulira sonic type meter. The results from these measurements were encouraging, however,
doubt about the integrity of the system (and in some cases ) the quality of the mains records
was raised. Domestic metering in two areas was surveyed over a six month measuring penod
together and comprehensive details are shown in Table F- 4.1

‘A measured survey of one informat site together with a leak detection exercise was
camied out to identily leaks and visual observations of the system was carried out.

4.2 Survey Arcas

The location of the system loss surveys are shown in locauon map Figure F- 4.1 and
were carvied out at the followmg sites :

o i) Berzze Village Reservoir o . (Reservoir zone}

" u) Fsh Al Warwar . : C S (fnfotmal Housiiig Area)

ii{) Mahadi Bin Bankcth'alkr Shect _ :(i.cdkagc.éu'rvey in foa'ds)
iv) Dar AI Moalimat/Rukn Aldyn : : (Mciér Suiv_cy of hbus_cs)
v).The Almy Camp Tishreen | ' (Leaka'gé Sdrvéy at Camp)

vi) Hejaz Rallway Shnon pubhc fountain .~ : .(Pubhc F ountam)
4.3 = Survey Mctho{is
During the field surveys, a varicty of instruments were used to detect and mmsﬁrc flow

rates. The ultra sonic flow meters: - were used (o measure volumes of water passmg through
various pipelines. These are sohd state electronic meters that measure velocity and conveits this

- into volumeliic units. The Mentor sensor is aprecise clectronic listcnmg device which pleS up

leak noises in the pipeline ‘and converts the sounds into electrical signals to produce a graph.
Each mentor has a number of magnelic sensors that are placed at str atcgtc points on the pipeline
and identify the location of any leaks.

F-5-



Traditional sounding techniques were used whereby the operator used a listening
barfstick to identily any sounds normally associated with leaks. In addition, the leak noise %
conrclator was alse used in tracking down leaks. hed

The leak noise correlator is a computerized leak locator with two microphones (sensors)
which are used to determine leak noise levels in the pipeline. It utilizes the technique of cross
correlation to determing the difference in time taken between the leak noise reaching the two
sensors and is very good at eliminating unwanted or background noises which propagalé from
the pipeline.

4.4  Findings

"4.4.1 Berzze Village Reservoir

Ber?zc village reservoir. supphcs an area coveung Beu,?,c area, the informal housmg

~ area of Esh Al Warwar and parts of Tishreen, Most of the system consists of old plpehncs and.

a substantial number of shiice valves missing. The water mains records did not resemble the -

-~ actual system but efforts to renedy this are currently bcmg addressed. Measurcments weic

~ carried out using the ultra sonic melers on the main inlet pipe o the reservoir (250mm) and the o,
~main outlet pipe from the reservoir (250111111) which i is the pipe that supplies Beizze village | %
wscwonr zone:

- These measurements were taken during the hou rs of 12 midnight to 04.15 hours, when
it is assuimed that most people are sleeping. Consumption would therefore be at its lowest.
However, the minimum night time Consu:niptri(in‘ was 275,000 liteis per houe. Using a normal
calculation for detcrmi_ning leakage levels, the foliowing is a breakdown of results :

Minimum Night Time Flow | ' 275,000 Liters/Hour

Asstmed Number of Propertiess L 15,000

Less 1cgmmate night time allowance of 1.9 thcm!PropcnyiHour 28,500

'_ bcavmg abatance of . ' 246,500 Liters/Hour
Therefore Assumed Le'tk'lgc = 16 43 LtlcNPropeﬂy!Hour or 5 916 m*/day

After ﬁllowmg for genuine night time use, it would appear that in !hlS one arca, the magnitude
of Iosscs = 2.17 MCM/Ycar

Following the measurement of Berzze Village Reservoir, the leakage team was

mobitized and a number of small feaks were focated. It was found that a lot of water filtings g
were cither inaccessible or did not exist, making the whole process of leak detection difficult.
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In the search for leaks, it was discovered that an army camp with 50 personnel in
occupation was using in excess of 300,000 liters/day. (12,500 Liters/Hour) Most of the losses
were aftributed to overflowing storage tanks which had no control valve filted. Steps are

© currently being taken to resolve the problems at the army camp.

Of the total night time flow of 275,000 liters, only 65,500 liters (23.81%) has been
accounted for so far, which indicates that the information about the system and its m!cgr:ly is
questionable and requires additional claiification.

- 4.4.2 Esh Al Waiwar

The informal connection site at Esh El Warwar is located about one kilometer from
Beczze village reservoir and is supplicd by a single 75mm cast iron main. At the terminal end of

_ “this pipe, there are many informal connections with little booster pumps to supply the clevated
“arca’s of the system. The 75mm main  was measured and a total of 588,000 Liters/Day
- {constant 24,500 Liters/Hour) was recorded as passing through the Ultra Sonic Meter between
~ the hours of 00,00 to 4.00 am. It is'evident that this mtc of flow is the maximum rate tlnl the

75mm main is capablc of delivering.

“The 75mm cast iron miain that supplics Esh Al Warwar is obviously undersized, and as
a result, the flow is severely restricled (o the site. The result is that nost of the propeﬂics
cannected to this main are’ cxpcnencmg probleims in gcitmg a constant 24 hour supply

sunple terms, there are (wo many connccllons off this main.

Gcilerally,‘ a frec for-all situation has d_ci:elopéd, whercby, those houses with the beiter

‘pump and piping arrangements will get thelr water first, leaving those with inferior
~ piping/pumps to draw water later on. Therefore, the whole process of delivering water to these
“ properties is ineffective. o

Clearly the 75mm main is inadequate and is now in the process of being considered fof
replacement. In addition to the general _mayhbm that exist-at this location, {llcreia_re'qnile a
riumber of visible leaks which are quite significant. This’ is cdmpoundi;ig' the problem of -
supplymg water to Esh Al Warwar, The net \esult is thal a constant 24, 5 m’ is being '1bsmctcd '
at this point (24 HouralDay) '
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4.4.3 Mahadi Bin Barakeh & Malki Street

The Mentor sensor was used to determine leakage on two water mains, a2 600 mm main

in Mahadi Bin Barakeh and a 400mm main in Malki street. Electronic sensors were placed on 9

valves in Mahadi Bin Barakeh and on 7 valves in Malki street. Three leaks were discovered,

one was a leaking slnice valve and the other two were on air valves off the 600mm main,

feakage was estimated by visual means only, but equated to a loss of approximately 25
liters/minute (36m*/day).

'4.4.4 Dar Al Moalimat & Ruku Aldyn

“This was a study on per capita consumption at Dar Al Moatimat and Ruku Aldyn and
was spread over a 6 month period.- The results of which gave a fair indication that there was an
‘average meter failure rate of 32%. In total there were 143 properies which had a meter
malfunction. Based on'an average consumption sate of 1,230 liteis/propediy/day, losses can
therefore be assumed to be 176m*/day. Meter survey details are attached as DataBook 5 a -b. |

445 The Army Camp at Tishrcen

The army mmp at Tishreen is mainly d(‘rLllCl and lhc:c are approxunatcly 50 pcrsonncl
~living there. Thc army -camp receives ils' water from Berzze vallage reservoir and. duung
mvcsl;gauons into high mghl time use it was norlccd that the main meter wadmg for the army
camp was abnormally high. Further: investigations revealed ‘that there were a- auinber of
- overhead tanks that were constantly overflowing and also taps that were commuously ranning.

Bascd ‘on normal- consumplion ‘patterns, (he ‘usage should have been' 9mifday.
However, (he actual constimplion was in' excess of 3_()01\1’Iday. ‘Therefore losses can be
assumed as being 291m */day. Work is ongoing at the anmy camp to stop the leakage/wastage,

4;4.6- Hejaz ra.ilwa'y slétion public fountain
- The publlc foum'un outs:de llejaz l""lﬂW‘l)' st'mon is loca!ed almost opposite lhe
I)AWSSA headquarlers building and IS in constant use. There are four open pipes without any

foun of LOIII(OI device and a timed measurenient of 36 liters/minute was camied out. The
fountain is running continuously for 24 hours per day and losses are calculated at 18m3fd'xy
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During the study period, an understanding of the curgent situation has cmerged. In
% unaccounted for wates terms, five of the six surveys revealed a rate of leakage/losses which ,
el (when calculated) represent a total of 2.35 MCM (1.07% of total supply).
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5. UNACCOUNTED FOR WATER
5.1 Informal Use

The informal housing areas are the homes for displaced persons and the like who have
constructed and made illegal connections to the nearest water main so as to obtain a water
supply. Many of these connections are dangerous and are badly connected which results in
high leakage rates; in addition, nobody is paying for any watcr that is received.

““There has been no enforcement by local government to restrict or control how ihese
- sites have been developed, consequently the proportion of refugees has grown. In recent years
- DAWSSA have recognized that there is a nced to change the status of these sites from informal
status to formal status. Not only are there substantial amounts of leaks, but all of the water
being consunied at these siles is unregistered. '

In total there are !_4 stch: sites witha | population exceeding 406,000. Esﬁniatés for
water consumption represents approximately 13.6% of water which is supplied In an effort to | :

‘address the informal connection sites problem DAWSSA have alrcady cinbarked on a program
t6 formalize a number of areas. Work has commenced at one such site'Mczm #86 and should

* be completed by the year end. In the absence of real information for leakage rates at these sites;
“an esunnlc can only be made at this llme ' '

- ‘Using an avcfﬁgc leakage rate of 15.84 m'/leak/day and an incidénl rate of | leak/28
connections, then a ﬁgu'n:‘of 2,298 I_c:iks for all of the informal sitqs:can be used. -

Therefore @ Estimated losses = 2,298 connections X 15.84m = Losscs of
36,400m*/day. (46.32% of Informal use) This is equal to estimated losses of 13.29 MCM

{5.37% of total water supplied).

"The table below provides details of the informat sites :

e ;Nuchf of lnf(_)rm_al Alfan 14

population - 406900 27%
Conncctions . o 64,350 28%
-Consumption m*/day 78,581 - 12%

Leakage rate - 36,400 5.3%
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5.2 Religious and Public Use

Use of water by the general public is confined to 115 public stand taps which are
Jocated at various points in the system. Some of these taps are metered and have been taken
over by private individuals. However, the majority of them remain un- nietered. - A number of
these public taps have been monitored over a3 mionth period with average consumption in the
order of 2 m*/day. Other public taps are located in most of the public parks and gardens
throughout the cily and it was observed that they ate a constant source for misuse and waste.

DAWSSA have in the past tried to remedy the problem by installing a number of épi‘in g

* loaded taps but apparently these laps were stolen.

Another part of the public use water calculation is the water hat is provided by
Mosques and churches. There are over 500 hundred mosques and churches which are located
thronghout the city and they vary in size. A sample survey covcring 4% of Mosques over @ |

- month pmod shows that the wenage COI]blllﬂpllOﬂ per mosquc is in the ordu‘ of 4m *fday.
o l)mnls ol‘the survey are shown i in T'iblc F-5.1 o

The mosques 'md pubhc fountains areina spccml catcgory (hal wnll fot incur charges n
(he future, however, they should be subject to periodic mspccuons s0 as to minimize the waste

< “of water. During the field study, it was sioted that there Was excessive misuse of water at somic

- I:oi:alions"(cspccially in Mouhajrecn) where the local mosque was providing water 10 -4 local

bathing cslablishxmnl and there was no control devices fitied. The waste of water from this

~ éstablishiment was astronomical - and was running conlmuously all day. DAWSSA staff scemed
- unconcerned aboul such wasnge and sccmcd to accept that these lhmgs werc the norm for

Damascus,

Estimated losses from the mosques is cqual to . 0.79 MCM
‘Estimated losses from the public fountains is equal to : 3.03 MCM .
IiSti_maled tofal losses is equal to , - 3.82 MCM

53 Underestimation and Inaccuracy of Meters

- Undercstimation and inaccuracy of nxters is one of the ‘major- factois in the -
unaccounted for water calculation. With an average meter failure rate of 44% . for
Governmental/Industiial consuimers and an average failurc rate of 33.5% for donkstic meters,
a huge amount of revenue is being lost each year. The most common ineter in use for domgestic
purposes is a locally manufactured mieter catled the Doris meter and is based on an carlier
design of a French meter.
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5.3.1 Total Numbers of Malfunctioning Meters

According (o the meter billing department the total numbers of neters which ate
malfunctioning is 84,112 the majority of which are domestic meters. Some of these meters arc
meters which have low quaiterly consumption but others are melers that are broken.

DAWSSA currently have a number of meter repair teams who replace meter which have
* been reported as defective, however, it would appear that there are more meters being reported
as being defective as are being repaired.

Recently, DAWSSA have engagcd' the services of an oulside contractor to replace a
1000 meters on a fixed contract rate over a specified period of 45 days. Subject to a satisfactory
outcome, it is expected that this practice will continue throughout this year and probably be
~ extended for the next few years. This work is additienal (o the work already being undertaken
by DAWSSA's current meter repair teams and is slowly making some impact on the currenl

" backlog.

~ The table below shows each category and percentage failure.

Descnption of Meler _ Numbers Mallunctioned Percentage rate of Total
~ Domeslic - R Y X ¥ v . v 1 S :
" Domestic'with Watey !{igilts 2_7,28! : SER - 30%
Commercial S17,00 0 56%.
Industrial . . 113 L 48%
“Governmental 12106 - 40%

Total Metcrs Malh unclioncd. 84,112

Meter malfunction’ ¢an be caused by a number of factors and repoits from the meter
repair shop sug'gesl that 'quiie a proportion of them are damaged by vandals. Other factors
“causing failures are intérnal condensation of the meter reading glass or ultra violet radiation
- which causes the plastic face to deteriorate thus making the meter un-readable.

“The table below shows the faiture rate and estimated losses ;

~Total number of Total aumbes of Percentage Failure Tistimated L.0s5es Por
- Mcter Conneclions Meter Failurcs Rate of Meters - Quarter
230,724 11284, 36.45% 9.054 MCM
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5.3.2 Results of 7 point test

Two Doris meters were subjected to a 7 point (est at a meter testing facility in England
during April 1996 the result of which suggest, that the meter pecformed very well at Q Max and
Qn but at Q Min it failed by as much as 22.7%.

One of the meters tested was a new ncter and the other onc was an old meter that had
been repaired at the DAWSSA mcter repair shop. There was little difference in cither result. A
seven point test is where a meter is subjected to a series of tests over a wide flow range starting
at (Qt) which is (he transitional flow rate, and 2 x Q1 rising to (Qn) @1.5m’ 0 0.5 Qa o 0.25 -
Qn which is the nominal flow rate at which the meter is at iis most cffective, rising o (Q max)
which is the highest flow rate at which the meler is required to operate in a satisfactory manner
for a short period of time without deteriorating and finally at (Q min) which is the minimum

flow rate at which the meter is expected to work accurately.

Details of the results of the seven poinf_ test as shown Data Book S¢

©5.3.3° Bstimation of Me(_ér Malfunction -

" Meter malfunction represents 14.4% of the unaccounted for water figure. In 1995 the

" ofal numbers of meters with a consumption of less than § m'/quarter was in excess of 84,000
* nieters and the average loss in water was cqual to 314 MCM, '

5.4 Water Leakage

 Water leakage in (he system is an unknown factor because none of the system is
measured and at best ¢an only be estimated at this time. Some of the major contributory factors
for leakage in Damascus are the inforimal areds wheie there are great losses and system losses

from old cast iron mains, some of which date back to the early part of this century. Most of
these old water niains have lead run joints which alf to frequently feak and are in urgent need of

replacement.

The leak detection teams has recently been expanded from one team to three teams and 5
are finding about 4 or § leaks a day, most of the leaks being ‘on service pipe connections.

DAWSSA estimate that 80% of all leaks are from service pipes and connections stich as stop-

faps and ferrules, and that the remainder of leaks are from sluice valves, fire hydrants and

waler mains.
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L cakage from the network is a long term problem for which there is no quick or easy
solution.  As an interim measure, the Damascus City Water Supply & Sewcrage Authority
(DAWSSA) has initiated a program for reducing unaccounted for water. An active program for
‘leak detection and repair has commenced and a program to replace water mains with a bad
history of leaks is planned for the future. Historically, little attention has been paid to private
leaks which represents a substantial portion of leakage.

_ Whilst there is a procedure for dealing with private leaks, there appears to be very little
activity in following through the inspection procedures required for eliminating these leaks. In
some cases; DAWSSA slaff are discouraged from entering private dwellings which has meant

- that the numbers of private leaks are not represented properly in any repoit and therefon,, itis

likely that the numbers of private leaks are quite substantial. With over 1,000 km of water
mains falling within' the jurisdiction of DAWSSA , and no real measurements to rely on for

‘identifying accurate losses, the whole process of searching for leaks is difficalt. However a
number of solutions have been identified which should enable accurate leakage information to .-
be obtained in the future and should also help in directing the leakage teams to areas of high

leakage.
' Leakage happens for a number of reasoris, the most common which ar¢ listed below

- The age of the Distsibution system

- 'Hllly teirain which causes high supply pressures in some areas

T The aggressive nature of the soil which may cause extennal COITOSIOI’!
- The way in which pipes ave laid and_the p:pc n_mtcnal_s used,

. Rcducmg leakage is dcsnr‘\blc for a'whole range of reasons whlch beneﬁt thc Customcr
the Envnonmcnl and the DAWSSA . These arc as follows : '

- To lessen the impact of shortages created by low rainfall
- To postpone or eliminate lhc need for the dcxelopmenl of new water resources
- To mducc producuon and pumplng cost in the dlstnbuuon system

_C_u:;ren:tly D)\WS SA ope'rdtc asystem of checking for leaks by deploying three leakage
teams who' arc systematically working their way through the distribution system to look for

- leaks and having those leaks that are self evident repaired.

Rach team has to work in a geographical areas and is equipped with various items of
clectronic equipment which will help them find feaks. Please see complete list in data book.
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In anticipation that a strategy of district metering will be adopled, a computer
spreadsheet has been designed and is ready for use when district metering beconkes a reality, A

5.5  Water Balance of DAWSSA in 1995

~ specimen copy is also shown in Table F-5.2

In order to assess unaccounted for water, (he following figures were used whereby

~ figures for billed water and allowances for un-billed water were deducied from the total water

production and the balance is assumed to be unaccounted for water. The figures are presented
in the table below :

LEconomic Number  Description MCM/Year Percentage  Revenue Technical
Billed 1 Domestic Use 46.1 21.1% Meter Delivered
2 Government 13.6 6.2%
3 Commercial- 2.8 ‘1.3%
4 Indusirial Use 0.5 0.2%
1 13 Water rights. 14.9 6.8%
Uit- Billed "~ |6 Religious ~ & 3.8 - 1.7%  Un
' _ Public Use - : . metered
7 Meter - 31.4 144%  Under
Malfunction : : _ estimation
8 Informal Use 29.7 13.6% - not N
L . - o metered
tto8 Sub Total 142.8 L ' — 1
9=10- System Losses 75.5 T 349% Losscs
. . sub total : Co _ - '
. Production | | 10 “Total - 2183 100% .
waler ‘Production ' "




6.  STRATEGIC PLAN OF REDUCTION OF UFW

6.1 . Target of Reduction of UFW

In order to reduce the unaccounted for water figure, various countermeasures have been
proposced and are explained later in this repost.

- All of these countermecasures are technically and economically possible. They would
also provide for better management of the system and information about the system which is
" not available at this moment..” A reasonable target of 25% has been sugguslcd for the year 2015
which should be achievable. If one compaies this figure to typical Enghsh targels, then they are
very similar and in Jakarta a target figure of 25% has also been sct.

These targels are scen as realistic targets and ones that can be achieved It is therefore
~important that this goal is maintained by DAWSSA otherwise, there would be serious shorlfalls

“in the supply of water to the detrinent of both the customer anid DAWSSA. .

The table below shows the target rcduciion and timetable of events.

e A RN A AT S AR Y ST ATh ML AN 3 SN st S

Chems T T hresent (1999) 2,000 2,005 2,010 2,015
Tnformal Use™ ~ _ 13.6% 4% 1% = 0% 0%
Meler malfunction : 14.4% ' ; 3% 0% 0% 0%
System Leakage © o 34.7% :32% 30% - 28% 0 25%
_Total Un'lccounted for waler 62 % '59% 3%  28% 25%

6.2 Infm’n_lal Use

There are 14 informal sites scattered in and around Damascus.” A 10 year program to
transfer all informal sites to formal status has been prepared and ‘considerable savings from
leakage can be achieved. Work has commenced at 3 of the sites and it is likely that they will

pmlnhly be complclccl tow'uds the end of 1997

Thc table below shoivs cacl) i'nfo'mml area, population and total consumption m*/day. .
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Population

- Name of Area Consumption m*/day
lish Al Warwar 15,180 2,932
Kassiouin Mountain Foo! 33,977 6,502
Tishreen 15,448 2,983

- Jobar Surroundings 25,704 4,964
East - West Tabbaleh 12,669 2,447
Mokhayam Al Yarmouk 86,008 16,621
Naher Eshah 15,180 7.146

Al Qazzaz 33,977 2,065
Mezzc - Razy 46,786 9,036
Mezze it 86 46,390 8,959
‘Somareya 4,590 886
Dunumar “14,841 2,866
Takadom 36,750 - 7,097
Kudsaya 20,800 4,017
Totals 406,900 78,580

‘Dummar

Total Population

A © DA

Estimated losses for the informal arcas is equal to 28.68 MCM and remedial work
which has started is mainly confined to installing new pipelines, pump installations  and some
civil work: Once all of the informal sites have been transfefred, there will be a considerable
~revenue increase as all the properties which are currently connected informally and who are not
- paying any water charges at this moment will, in the future be connceted with a propcr metered

Supply

Thc table below gives details of the sites and projected transfer of status.

AN AN 0

N*tmc of lnfonml St!e

“Esh Al Warwar
‘Kassioun Mountain Foot
‘Tishreen

-Jobar Surroundings

*Tabbaleh
- Yarmouk

Kadam
. Shaghour Bassateen
Mezze Razy

- Mezze # 86

. Somareya

Takadom
Kudsaya

" Population _
15,180
£33,997
- 15,448
25,704

12,669
86,068

- 37,005
10,692

46,786

46,390 .

4,590

- 14,841
© 36,750
© 20,800

400, 900

+ 2001 (planned)
2003 (planned)
2002 (planned)

2005 (planned) ©

- 1998 (planned)
1998 (plannced)
2006 (planncd)

2000 (planned)

1998 (work on- gomg)
- 2006 (planned)
2004 (planned)
- 1997 (2‘5% Started)
2006 (phnncd)

" Date of transfer to formai status
1997798 (work staﬂcd)

AT AN WA AN

6.3 = Countermeasures for Reducmg UFW

A number of countermeasures to reduce leakage levels have been proposed and are

listed below :

F-17



6.3.1 Replacement of Old Water Mains with History of Leakage

A program to replace old water nmains with a histery of leakage has been prepared.
Many of the pipes are old cast iron mains with lead run joints which frequently leak and by
replacing these pipes the frequency of leakage will be reduced. The oldest pipes to be replaced
datc back to the carly part of this century from 1906 dating to the lale 60s and are cast iron
pipes. Fach year, there are many instances where these pipes leak and rapid atiention is called
for. In addition to the leaking lead joints, other fittings such as sluice valves and air valves are
constantly leaking. Rach fime a leak develops, there is quite a substantial loss of water. The
repair of such leaks can be expensive , as roads have to be excavated and the mains have to be
empticd of water so that repairs can be cartied out.

In total there are over 1,000 km of watér mains which are the responsibility of
DAWSSA and the table below shows each classification and the total number of mains to be

- replaced is over 97 km.

Uhdc_r normat conditions it would be possible to replace the 97 km of mains within a

‘six year period, which would mean on average - that 16 km of mains would have to be

;installed. Thxs is a realistic fime scale to replace the critical pipes and would mean an 'wemge
of 50 metcn of pipc would have to be taid cach workmg day.

A

“Pipe Diamcice - Ductilo fron  Cast Iron - Steel - Iength Lengh tobcn,p!aced
0

SR v s n R A A RS A A Ao S A

25 -60mm 8,031 o '26 638 34,669'
80 - 150mm 695,801 40,053 5,134 ¢ 740,988 23,550
200 - 350min 108,269 54,478 ".!,700 164,447 43,540 -

400 - 600mm 72,482 - 29, 853 149 102,484 25485
700 - 1200mm - 13373 . @ 1,582 14,955 0 -
Total Length 897,956 124,384 35,203 1,057,543 97,575 _

The implementation schedule for replacing these water mains is spread over 6 years
~ from 1998 to 2003 (see Table F- 6. l} A detailed lmp of the mains lo be rcphccd is shown in
' P:gurt,F 6.1

The strategy for 1mplemcnht|0n is based on a numbcr of factors which were discussed

R wuh l)AWSSA and arc as follows :

- From DAWSSA's experience, there are quile a number of mains which frequently leak
and they cause problems each year. Some sections of pipe have had countless repairs carried

“out on them and still they will develop further leaks. All this leaves DAWSSA in a very

“vutnerable position and supplics are always threatened. Some of these pipes are inter connected
with other pipes and when they are isolated during repairs, DAWSSA have tremendous
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problems miintaining supplics to other parts of the system. Other factors which cause the water
mains to leak is the age of the pipe and high pressures in the system. One particular main is a -
steel main which is perforated and frequently lcaks.

The mains replacement program is scheduled to commence from 1998 and should be
completed by the year 2003. Realistically, this is achicvable for DAWSSA. Those mains which
are considered a high priority are featured in 1998 and the total length of mains (o be replaced
during that year is 16.6 km. In paticular, the area surrounding Omawyeen square, Matki
strect and Mahadi Bin Barakeh have been real prcb!em areas where the pipes have a history of
continuous leaks and therefore this is considered as a priority. Most of thé mains are
connecting mains so it is impostant that they are dealt with first.

Projects scheduled for 1999 total 18 km, but most of these are small in size. The
general area is near to the otd city and is very critical with exisling high leakage rates.
Some of the pipeline are connecting pipe to reservoirs and are very critical,

: Préjecls for the yé:ir 2000 and 2001 include many small projects and a number of the
mains to be replaced are linking the old part of Damascus to the newer areas. CThe projebl in the

- year-2003 (which js the final year) is confined mamly in (hc newer cxp'mswn areas of Mezze
' 'nnd is required fo: security of supplies. ©

632 5 Di‘stﬁclMete‘r }‘\reas (i)MAS)

" The scecond counteimeasure is to micasure the systein using a universally accepted

‘principle that wheie leakage figuies are unknows, then the 'ohl'y way forward is to measure the -

system. The measurement of the system would be through a polu,y of crcalmg District Meter

. areas (DMAs) which is explained below.

(1)  General principles of Disln‘ct Meter Areas

“In an allempt to measure Ie'ﬂngc more directly rather th'm esllmatmg it from a niass
balance approach, the disteibution netwotk in Damascus could be divided into approxumalcly:

* 65 1o 70 district meler area’s: The size of each of these areas would be determmcd by a
" number of factors, such as the size of the pipe supplymg the zone, or ils g;ographict

boundaries.

As a rough guide, a district meter area should comprise of no more than 6,000
properdies and no less than 2,000 properties. This figure is not absolute, and variations will
arise from area to area, but these figures are normally considered to be manageable.
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Consumption into these area’s should be measured at night when leakage is assumed to
be a major clement because of low domestic and industrial wse. After allowances have been
made for these uses (normally 1.9 Liters/Property/Hour) the difference is assumed to be
leakage. However, in Damascus, consideration will have to be given to the fact that is some
arcas, therc is a possibility that overhead storage tanks might be filling during the night,
therefore allowances will have to be made, such information will only become known once
measurements have been canied out.

‘The advantage of this téchnique is that it can be used to target leak 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.

A necessary condition in the sctting up of district meter areas, is that sluice valves will

“have to be renewcd or installed where none exisl at present. -Thereafter, cerfain valves in the

“system will have 10 be closed so that all water is dirccted only through the meter thus allowing
measurement of the area o be made. |

~ Each D\fiA will also reqmre a nmeter chamber 'md a meter that could either be a fixed

- mcter or a meter that can be transferced from site (o site. Itis also important lh‘lt these meters

can be used with data loggcrs fm the storagc of hard data.

1t has been found that estimation of le’ak'nge I'rom:d'aily quantities is unlikely (o give
- sufficiently accurale results. Thcrcforc it is: :ccommcnded that leakage ﬁgums from the
distribution systcm be oblamcd by me‘tsurunents of night time flows and night consumphon

. This method ¢an be used to obtain a measure ‘of the absolule level of leakage, but to do 50, it
“wotld be necessq:y to make a deduction for un-metered night time consumption.

The choice of a leakage control method applopnatc to a given system should be made

with due rt,gard to economic and cngmccrmg factars, although financial or political constraints

may also need to be conmdcud
“The major clements 1o be considered are as follows ;
- The magnitude of leakage from the system

- “The benelits of reducing leakage
- The cost of implementation of a DMA program
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By implcinenting a program of District Metering, it will be possible to arrive at accurate
leakage levels for the City of Damascus. However, there will be a requirement to carry oul a
shoit feasibility study to confirm the viability of an extended DMA program.

It is therefore proposed to set up a number of small pilot areas, details of the fcasibilﬁy
stucly are outlined below.

(2)  Required study for establishing District Meter Areas

The aim of the study is (o identify area’s where a reduction of leakage can be achieved
by the sciting up of  Dislrict Meter Arcas and where continuous monitoring can’ be
accomplished. Itis expected that a number of pilot study area’s be selected and if the results of -
the feasibility study arc favorable, then a program for cxtending DMAs to the whole of

" Damascus will be considered. The setting up of District Meters Areas is a prerequisite for any
- future Feasibility Study for a Pressure fegulaling progran.

In order to effectively manage leakage it is csscnual lhat data thly is nnproved 'md

* maintained, thenefoxclhe following program should lncludc

: i) DMA definition, sizing and integrity
“ii) DMA data on property counls & mains lengihs

. iii) {ndustrial nlght use fﬂlow*mce ' ' ‘

-. iv) Revenue meter audit .
V) : Scwlcc r»servoxr chieck (ovcrﬂow & lcakﬁge) whcm 1pphcablc

‘viy O Crilical momto:mg point audit

vii)  Fire main and opcrallonnl use

viii) ~ Identification of Hospital & Sensilive consumers

~ix)  Flow and Pressure profiles of prépbséd DMA

X} Preparations of plins & drawings
xi) Carry out inilial flow /pressure mcas_urcmcnt of DMA
xii)  Canry out 1mlysns of probable cost savings’

xiii}  Prepare dch:led recommendations for I)AWSSA
The water supply situation in Damascus is, that there is not an all year round supply,

and during the months of July through to Scptember, supplies are regulated during the night
and there is every possibility that night time monitoring might be curtailed.
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(3)  Required equipment for the study and implementation schedule
Equipment for the study should comprise the following :

2 x Ultra Sonic Flow Meters with Accessories

2 x Electromagnetic type meters (i.e. Kent 3000) Optional
2 x Pressure Recorders

1 Portable Laptop Computer & Printer

2 x Data Loggers & Computer Software

The implementation schedule of the study, detailed design and installation are shown in
‘Table 6.2

6.3 3 Increased Leak Detection Activity

Atthe begmmng of 1996, lhere Was only one leakage team for the whole of DAWSSA

s distribution system. Clearly, this was insulficient and following reconunendations in June,
- the section was increased (o threc teams. Each of the teams has been provided with a vancly of

.~ clectronic leak detectors and pipe locators and are now working in three geographical areas (see

: F:gun, F- 6.2).- Each day a number of leaks are located and the leaks are also being repaired
within a short petiod - of time. The information :egqrdmg leaks is now bung stored in a

computer database and it is expected that the DAWSSA staff will be able to produce monthly -
upons for hlghcr mamgelmnt and 1{ will then be possublc to'identify trends and problem )

. ‘m,.'lt: ‘

As the information is stored, then over a period of time, an historical information
- database will be possible; and information fegarding failure rates, types of leaks and ntumbers
of leaks over a period of time will be av‘ailable.

Wllh such 1nf0rmanon avmlabk‘. managcment at DAWSSA will have a valuable fool at |

thuu dlsposql whwh will emble lhem to make sound decisions based on factual information in
‘the fu(u1c ‘

6.3.4 . Reduction of Lchkage by Pressure Conlrol,

Reduction of leakégc by pressure control is considered supplementary to the DMA
approach and is the next Jogical step in leakage control and that is to reduce pressures in those
parts of the distribution system where pressures maybe considered high. This  will have the
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effect of reducing the fevel of leakage, the rate at which leaks happen and further reduce the
actual loss when a leak does develop. Advantage should be taken , where appropriate, to use
the latest available pressure control valves that automatically adjust to varying demand patierns.

Reducing the pressure will not only reduce the level of leakage, but will also reduce the
quantity of water used in what can be described as open tap use (widcspréad in Damascus) and
it will also reduce the frequency of pressure burst. The only constraints for DAWSSA will be
that niost of the properties in Damascus are multi story flats and pressure reduction might only
be possible in the high pressure zones.

Therefore any pressure reduction program will be have to be carefully designed so that
customers will not suffer. The situation at DAWSSA will have to be looked at very cascfully
before any decision to embark on a pressure reduction prograim is made. Tt is very likely that
any pressure reduction program will have to be limited, Nonetheless, the benefits of pressure
reduction (where applicable) should be considered as savings can be achicved. '

: : 6.3.5 Meters

Thc position at DAWSSA is (hat thert, isa hugc backlog of 6'5 00(} + meters awaiting

- repair and a substantial number of meters are not being read, resulting in a subslantnl revenue

-~ loss, The reason for this huge backlog appears to be that DAWSSA have limited meter testing
'and rv.pml facilitics. Therei is only one clderly gentferman in the repair facility who has been kept
'out of retirement for the time being 'md he is currenily rcpairlngjrcnovalmg belwecn lO and 15

meters each day. However, this is not enough to make any impression on the backlog.

DAWSSA are éun‘chily trying to reblify some of the situation By cmbarking on a
program of replacing defective melers with new meters. They récently engaged the services of
a local contractor to replace: 1.000 meters in a 45 day period.  Subject to the contractors
performance, further contracts to replace defective meters will be granted. :

The meter used by DAWSSA is a locally made Syria micter which is based on an eartier.
French design and is a Doris meter of the Multi Jet Variety. Ithas a |1unlb¢f of drawbacks, in '
that, being a Multi Jet Meter, it has to be fitted in the hotizontal plane and any deviation from 7
this will lead to distorted consumption figures. this also restricts the nictec installation to
hotizontal positioning leaving litte room for maneuver. ) o

There are likely to be problems in the future if these meters are not replaced as
cxplained previously, they uader register and unless improvements are- made to' ils
performance, DAWSSA will continue to have a high proportion of meter malfunctions and the

.23



revenue received will be reduced. In order to rectify the current position , a replace meter as
they fail option, or a preventative approach of phasing out Doris meters completely is a maller
for consideration.

6.3.6 lmprovements in Meter Testing and Repair Facilities.

Currently, DAWSSA have limited meter testing and sepair facilitics. Meter testing and
sepair facilities are currently confined to a onc man operation where work is carried out at in the
basement of DAWSSA head office.

“ Space is limited and the equipment is old but is still used every day. The meter repair
man has occasional assistance from oulside , but he is basically the only trained operator in
DAWSSA and has been doing the same job for 40 years. He should have retired, but was

~asked to stay on and it would seem that there is no likely replacement for him. The experience
" he has in meler repairs and. testing is not being passed on to the next generation and DAWSSA
e may have a problem in the future if no replacement is found.

~ The equipxhcint consist of an Ainerican meter test beneh which is over 30 years old and

can accommodate testing of up to 30 meters at any one time. The lest bench seems 1o be in '

: fairly good condition and is used every day and '1ppc:u:. adequate for emstmg operallons

Thc numbers of meters 1cpam,d each month is approximately 288 on average, all of
-wiuch wn]l have bccn tested and repaired and sent to the main store al Kadam for dlelll‘bClllClH
“There seems to be no problem in obtaining spare parts as the Symn factory whlch manufaciurc
_thc meier is Iocak,d wnhm a shoit distance ﬁom Dannscus

Mosl of the mc{crs_ which are retu‘fned to DAWSSA have cither been vandalized by
~persons unknown, or are leaking beeause of wear on the scals of the meter body or glass. In
the | rcp'm of meier:,, the main body of lhe meter may be used time and time agam and it is only
lhc nylon cogs or scals that nor: mally need to be replaced.

']hc msla!lallon of an addltlonal mcler test ng/wonkbcnch will have to be considered as
: wcll as Iookmg for lmpmved facilities and space In addition, more staff will rave to be trained
in the repair and testing of meters and the renovation of existing meters with existing facilities
and the repairficnovation of imported meters as and when they develop problems. The
- alternative would be to out source the repairficnovation of meters (o an outside contraclor.
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Members of DAWSSA have recently joined a working group to consider whether the
meter specification for the Doris meter might be improved (although this might not be
possible).

In consideration that the problems with meter malfunction might continue and the
likelihood of replacing the existing Doris micter with a replacement Doris meter would only
increase the backlog of meters. It would therefore seem that DAWSSA would (at some future’
date) be in exactly the same position as they are now. '

Because the Doris meter has two nijor drawbacks (filiing zestricled to horizontal sitin g
and the problems at Qmin) and because of the current situation regarding the huge backlog of -
defective melcrs; it is recommended that the Doris meter be eventually phased out in preference
to imported domestic meters which generally have a higher degree of accuracy and are less

likely to malfunction.
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7. ' ALTERNATIVE PLAN OF IMPROVEMENT OF DISTRIBUTION SYSTEM

7.1 Informal Areas :

The alternative plan for the informal areas is to transfer all these sites from informal
status to formal status. The reasons for this is to save water from leakage and to encourage the
residents to pay their due waler rates’ for water consumed. By transferring all these
connections, the ration of un-billed customers should be reduced o zero by the year 2006 and
" the high leakage rates that exist at present at these informal housing areas will eventually be
eliminated.(sce Table F- 7.1). |

7.2 Leakage Control

The altemative plan for leakage conlrol falls into 4 main groups. They arc as follows

i) A pragram of mains rencwal to reduce the level of Ieakmg lead Jomts on cast iron prains and
“reinforce the exlslmg distribution system thus safcguardmg supphes (scc Table F-7.2).

i} A program for setling up approxnna[cly 67 district meter areas which will enable DAWSSA
to mom(or lhc dls{nbullon system and identify areas of high leakage. '

m) A p:ogmm of setling up pressure regulated mnes whlch will uduce the levels of lcakagc in
high pressure zones (see Table F- 7.3). ' '

- iv) Increased leak detection surveys to Ioca[e and rcpon lmlnge ﬁom lhc dlsmbutron systcm
© (sce Table F-7. 4) : : '

73 Mctér'chlaccnmul Scheme

" below :

_ Opuon | . , .
Rclcnhon of uuslmg Doris melers and increase ef forts in annual repmr proglam

Advamages:
* Doris Meters are relatively inexpensive : Unit Cost $ 18.00 Approximately

Reasonable degrec of accuracy
There is generally no waiting time for local delivery

¥-20

The alternative plan for meter replacement is presented as (wo options which are listed
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DAWSSA have a substantial stock of spare parts and spares are easily available
DAWSSA meter readers have no difficulty in reading these meters ( an Arabic dial).
Meters fairly inexpensive to maintain

DAWSSA have meter test bench facilities and associated equipment

Disadvantages:

Problems at Q Min, probable under recording leading to lost tevenuc

* Meters have to be fitted in horizontal plane, if not fitted properly, meter error will occur

Expecled life cycle 5 years accordmg to DAWSSA's expencncc
High number of meter readers required to read meters (38)

- Access sometimes difficult feading to non reading of meter

High Failure Rate (30% + }
Meters subjecl to tampering & vandalism

‘Option 2

Rotary disk meters and graduélly replace Doris meters

'Advanlagés:

High degree of accuracy + or- 2%

- Meter very durable : .
- Meters can be. fitted is in the honmnla? or vertlcal plane wnhou{ affealmg performance .

- Disadvantages:

Meters are more expensive , 'appr(')xilhétcly 1.5 10 3.0 more expéhsive than Doris mieter

Spare parts will be required in addition to Doris meter sparé i}a:‘t's |

Training will have to be provided to meter repair shop person _

Make up pieces may be reqmred atinstaliation as forclgn melers may be smaller length |

Non English speakers may have to be trained to read nieters {back to front in their cyes) a

risk of incorrect readings possible
" Labor intensive & considered inefficicnt -

Access sometimes difficult leading to non reading |
7.3.1  Expected Life Cycle of Water Meter .

The life of a water meter will depend on a number of factors such as water quality,
pressurc and instaliation . However, according to engineers at DAWSSA, the Doris meter
probably has a life expectancy of 5 Years. Based on observation in England, the average life
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“eycle of a meter is between 5 to 7 years, but this must only be regarded as a guide, as

conditions in England differ from those in Syria.

The table below shows main features and options available :

e B T e R

“Fers Option1

“Typeof meter SyrianmadeMultiJet

U Accuracy Range  Qmax +/- 2% Q min 22.7% Failure

" Durable ‘Reasonable
- Read Style . - Easy in Arabic
. Installation Reasonable
" Failure Rate High 30% locat
[ Life expectancy 5 years unless failed
- Cost - $18.00 cach

A A N r T 1P L LR A C AT R I e e R L L G BUTVE PRV T AP PR FUR NIy SR I

o SR S IA A F L bR A e

OP"O“ 2 et e
Rotary disk meter
Q max +/- 2% Q mm +/- 5%
High
Some Difticulties in English
Possible mmake up pieces
Low
5 to 7 years average
$22.00 10 $27.00

The study and provisional conclusions of the meter replacement program is that the
rotary disk meters would be advantageous to DAWSSA and would reduce the exceplionally

high proportion of unaccounted for water caused by meter error & malfunction. The proposed

program for meter replacement is shown in Tablc - 7 5.

It is therefore recommended that opti_on 2 be adopted on the grounds that it would

" reduce the unaccounted for water figure and that it would make economic sense.

74 I:ﬁplemcntali{:{_n Schedule

The lmplemcntalIOn schedule “of ovcrall mcasures -which are a:med al n,ducmg

unacaounled for water are sununan.zed in lhc table below

“Name of Project T Shant I)atc "“Finish Date”
“Mains Renewal Program ™~ 1998 2003 i
District Meter Pogram o - 1998 2003
Meter Replaceiment Program . 1997 2003
~ Pressure Control progiam 2000 - 2006
Improved Leak dclecilon 1996 - ongoing
Transfer lnform'll Sltes toIF ormal Status 1997 2005
75 -Anc':illa:y measures lo‘rc’ducc'UFW
Wh:lst there is no doubt that DAWSSA have immense Icak'tgc losses in the distribution %

syslcm, there must also be a question mark over the amount of water that is misused or wasted,
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If one considers that the existing Daris meler fails to rcgistcf at low flows, and that
there are many faully taps and toilets, and that the general public seem nonchalant in their
attitude towards saving water, imagine what water might be lost or indeed what water might be
saved. One major stumbling block which needs to be addressed is the lack of understanding by
consunicrs oh conserving water supplics.  All too often, people waste water and don’t seem
concerned as to how they can help reduce wastage.

Many consumers leave taps open, leave hose pipes running unatterided and generally
are not concerned if they sce water running down the road. This is particularly obvious in the

‘high income areas.

Even in the DAWSSA hca_dqum'lcrs. there is evidence that the water employees seem
unconcerned and are willing to soe water wasting on a daily basis, If any benefit is to be
gained, it is important thal all members of DAWSSA be more vxgﬂam and responsive in their

~attitude towards w'lslagc of water and ity and educate those around them about misuse of -

- water,

There is every possxblhly thal olher gmemmenlal institutions, (of whxch lhc:c 'm,

~many) are as wasteful as the staff at DAWSSA hcadquaﬂers and indeed- lmy need to be

educated in the idea of good watcr savmgs and practices.

_ 'DAWSSA have, in the past carried out public awareness campaigns byi using local |
* nedia and posters to iy and persuade people to be more vigilant but wilh little success it -
‘ sccms.'Nonelhelcs_s, the piblicity should continue and wherever possible be extended.

One obvious solution v«bu[d be (o target schools and mosques with regular publicity
campaigns. By reaching the younger gencr'mon they are more lakcly to respond to such
c’impmgns and there would bc a succ;ssful oulcomc '
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| Tota Numbers of Doméstic Moaters

‘1Meters < 500 Uitres/Property/Day - Not Iﬁc!udeq

Table F~4.1  Per Capita Consumption Meter Survey 1996

6 Month

Total Nurnbers of Domestic Meters ' ]
Meters Broken or with Zero Readings { o 7 5—4]

Properties Unable to Gain Acces to read Meter : l o 7‘76_|

i Meters < 500 Litres/Property/Day — Not Included [7”;7301

Domestic Properties with Actual Consumption - E_—f_jvgg}

Total Consumption (6 Month Perlod) m3 : " 15,108, 30]

Average Daily Domastic Consumption/Property f—_Toéé 36]

Assuming 6 Persons/Property — Per Gapita Consumption = - ‘i_qgﬂqﬂ

Meter Faifure Rate = £  31.39% 1

Meters Broken of with Zero Readings

Propeities Unable to Gain Acces to feéd ?J{ete(

: T

" | Domestic Propérties with Actual Consumtion B : ' | 53

Tolal Consumption {6 Month Period) m3 | _ [ 1 4, 3921 00]

Average Daily Domestic Cotisumption/Property | _ ;r i 1 436 96]

Assuming 6 PersonéfProperty - Per Capita()ohsumptjoh s ] :j_aqg@]

—

Meter Failuro Rate = | e 25 4“’?&

Average Per Capitafor Two Zones = 3 E:265_03 } Litres/Capita/Day

Note : 6 Month Penod Covenng February to August
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Area: Ruku Aldyn : Middla incomeBrecket .. Petled

| Area: Das Al Moalimat : High Income Bracket . Pe'*w

Litres

Litras

Litres

Litres




Table F- 5. 1

Metar Survey Damascus Ctty Mosques

Date

Address

Sample
~ Period

Reading

" Meter Survey At Mosques

10-Jun
10-Jun
10--Jun

10-Jun

1 10-Jdun
10-Jun
| 10-Jun

Zien Al Abadin Mosque |

10-Jun
110-—-Jun.
110-Jun.

AMansoorMosque __§
|MHassanMosque |
DokerMosque .

 10-Jun
10-Jun
10-Jun

1| Asfoor Mosque

n ; Abad Arahman Mosque
n  Gaswat-Bader Mosqua | 30 Day
| A Ashmar Mosgue | 80

MelerSSUNeyed S
Me!ersbroken/zeroreadmg R
Meters with Actoal Consumpt»on IR
Failure Riale of Meters =

Mydan ~Rifay Mosque

€ Tanabla Mosque
Ei Zay TunaMosque
Al Manjak Mosque

AlDakkekMosque |
MazziMosque

Yakoub Mosque
EnnabiaMosque .
Saced Ebin Zaid Mosque'
SahaMosqus

%0Day |
30Day }
_0Day |
| 800ay |
30Day j 1€
WDay | A
| 30Day | 241

BbDay | ML

0Day | 3
_300ay |
30Day |
_%0Day |
300ay |
_Nbay | - E

13310}
192801
64.70

31

Y !914&'!4,,*

Average Gonsumlii'll(}n ={

Period : June July 1896
2nd Daity
Data Rteading | Consumption Comments
A0-Jut|  27630) 4778 .
10-Ju| 27170]  26%0|
10-Jutt - 157407  3090|
10-Juil 7180 1220|
10-Jul|  28950| - AM67
| 10-dui| - 18320] 407}
| 10-dul 52420  9433]
[ 10-dul|  20640| . 3470
10-Jutl _ e3id0|  10487|
$0-Jut|  7000( o7y |
0] 10-Jul{ _ 7900i  1007| i
| t0-ou|  2a220)  avm|
10-gul|  13830] 1967
10-gulf 24810 638
10-0d| 8380  o080|
A0-Jui . 4270 07|
10-dl 35130 6o67!.
_adtao| 73ssl -

_4:008 |

Litres/d ay |
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