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[ INTRODUCTION

This chapter presents the population projection and the water demand forecast from
1996 up 10 2015 in the Study area.  The population projection and the water deinand forecast
was analyzed based on the examination of the data and information from the Damascus Water
Supply and Sewerage Authority (DAWSSA), the 1994 census, the 2nd phase report on the
Damascus City Master Plan in 2020 prepared by the Municipality of Damascus.  The present
water usc and honsehold income in the Damascus City (the City) was reconfirmed by the spot
interview survey carricd out during .lth and August, to grasp the exisling water supply
conditions in the City and to identify the area facing water shortage.

The population served and water demand to be supplied water by DAWSSA is
determined according the service area identified by the City Master Plan as described in
Appendix B. The water demand forecast was examined by the both methods of the past

‘trend and the water use classification as shown in Figure G-1.1. National consumgption

statistics are presented in Table G-1.1. Walter consumption for the whole of Syria reached

. :6,880 MCM per year while pcr capita domestic consumption reached 102 Ipcd.  The table

provides comparisons to other Arab countries and shows that in’general there is ‘a direct
relationship between GDP:and per capita consumption. = In general, consumption in’ Arab
countries is much lower than those of a developed country like Japan where advances in water

* ‘conservation practices have limited average per capita consumption between 250 to 350 Iped. .



2. POPULATION PROJECTION
2.1 General

Population projections are for Damascus City Governate, areas along the Barada
river valley that are serviced by DAWSSA and new development arcas which will require
servicing in the future.  The projections are based on census dala obtained from the Central
Bureau of Statistics (CBS).  Reference is also madc to the Master Plan being prepared by the
Municipality of Damascus for new development areas.  The population projections are used
to cstiimate domestic water consuimption demands and plan for the appropriate development of
the water supply system until the year 2015, |

2.2 National Trends

In 1960,1970,1981 and 1994, Syria conducted a detailed census across the country.
- Syria's population reached 13.8 million in 1994.  It's annual growth rate of 3.3% follows
the same high growth trends experienced in other Middle Eastern countries as show in Table
‘G-2.1. Syria had the third highest growth rate in the Middle East & North Alrica (MENA)
region, cqual to Jordan, Yemen and Saudi. - The population growth rate has declined slightly
over the last _décadé following a drop in the: fertility rate, and an increase in the use of
contraceplives. A comparison between MENA countries, shown in Table G-2.2, indicates

: (hal the average number of children per women is relatively low at 4.3. About 40% of the

© women use contraceptives which is a relatively high percentage comparud to other MENA
' countries. - Nev ertheless, the counlry's rapid populauon growth will hkely continue for some

time because of the populauon momentun crualed by it’s young age distribution. About
: :60% of t thc populanon are undcr the age of twenty as shown in Tablc G-2.3.

Over ‘30% of : the populauon live in cmcs Governmeat programs to limit the

expansion of cilies over the last ten ycars appear o be having a positive effect, ~ The
country’s urtban growth rate has becn decreasing since 1960 from 5.3% to about 4.0% in
- 1994, Aleppo, Damascus, and Homs, wlnch are the country’s !argesl citics have experienced
'ﬂat or dcclmmg growth rates. '

| 2.'3' . Growlh']reuds in Service Area
:2.3._12 - Central Bureau of Statistics (CBS) Population Projections

_ -+ In Damascus City, the average annual growth rate has declined steadily over the
_ past 15 years lo an average of 1.75% per annum over the 1981-94 period.  This is onc of the
 Jowest in the country for urban centers. Census information for Damascus City Govemate

and ‘other areas serviced by DAWSSA is presented in Table G-2.4.  The total population
.~ located within DAWSSA’s current jurisdiction is 1.57 miltion.  This population includes all
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inhabitants of informal settlements and rural areas along the Barada river served by DAWSSA.
The population recorded by the census for cach district within Damascus City Governate is
presented in Table G-2.5.

While growth rates for Damascus City have declined, growth rates in rural
Damascus have increased rapidly over the same period by an average of about 5% per year.
This large difference in growth rates strongly suggest that people are migrating out of
Damascus City towards new residential developments on the outskirts. - Figures showing in
and out migration for Damascus are unfortunately unavailable. Although reals are conirolled,
the costs of housing in Syria has increased d_ra‘nialicntly in recent years. - The refail price
index for rent has increased steadily by 11%, 13% and 15% in 1992, 1993 and 1994
respectively. It is likely that the migiatory trend out of Bamascuis Cily' to the suburbs is related
to the search for more affordable housing.  Statistics on the cost of housing in Damascus are
unfortunately not available to confirm this hypothesis. |

Based on the results of the 1994 census, the CBS projects a continued decline in

- growth rates for Damascus City and growth rates for rural Damascus which will continue to

be higher than the national average.  The CBS is projecting a pdp_ulation of 1.673 million for
Damascus Cily in the year 2005. The CBS forecasts that the average growth rate between the
year 1995 and 2000 will be 1.71%, then decrease to 1.68% per annum between 2000 and
2005. The CBS has not made official projections beyond the year 2005S. - Unofticially the

'CBS estimales the avcfagc'grox#th rates will likely decline tb 1.5% and hold steady at this rate '
" from the year 2005 to 2015. Based on this average rale of growth the population of Damascus

~ City would reach f. 942 m]lllon m the year 2015. CBS population projections are shown in

' 5'1 able G2.6. - ' :

' ‘2 3.2 | Damascus Municipality Master Plan Population Projections

(1) Damascus city

The first modern urban Master Plan was prcpan,d in 1936 by the French architect M.

" Ecochard.  He was again commissioned in 1963 with G.- Banshoya by the Mumcnpahly of
* Damascus to produce an overall plan for the dcvclopment of the City lo 1984, This Master
‘Plan, which was completed in 1968, provided for Zoned dcvclopmem on the palt;m of the

existing City whife prcservmg the Ghouta. ~ The maxlmum popnlauon projections on which
the plan was based show an annual growth rate of 4.5% 'md a total population of 980, 000 in
i984. Unfortunately, the implementation of the plan has not kept pace with the proposed
program. For example, in 1974, areas capable of housing 200,000 people had not yel been :
developed, particularly those on the outskirts of the City.  As a result, urban densities have
risen sharply and a considerable number of informal dwellings have been constructed.
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The 1968 plan is now outdated and the rate of population growth in Damascus City
has stimulated the need to plan for the development of new urban areas.  The Municipality of
Damascus is corrently preparing a new master plan for development to the year 2020.  The
basic concept is to provide new developiment areas along the pattern of the existing City, and
extend the City's limits to include existing informal areas. New residential development
arcas are proposed inside these new City limits to accommodate population growth. The
plan promotes population: growth in urban centers ontside the City to curtail increasing
population densities inside the City. ' The plan assumes ‘a vigorously distributive population
growth and projects average growth rates in Damascus City will continue to decline to a low

0.6 % per year by 2015 with a'population reaching 1.934 million. Population projections
made in the master plan for Damascus City Governate are presented in Table G-2.7.

The new master plan is not yet complete. - To date, the draft master plan does not
‘appear to make any allowance for increasing population densities inside the existing
Damascus City Governate administralive boundary,  There is also no strategy proposed for

‘dealing with the construction of unaiithorized dwellings.  Based on the outcome of the last -

master plan, it is not unreasonable to expect that population densities inside the City
Governate will tikely cantinue to increase, especially if unauthorized constniction continues.

. Thetefore, the low growth rates anticipated by the master plan for Damascus City appear to be

slightly optimistic. - For these reasons, the Water Supply Master Plan assumes a slightly
" higher growth rale scenario _bas'cd on an average of 2% per annum as shown in Table G-2.8.

| (2) - Rurd Damascui

jiu, Ml!ﬂIClp’ll Master Plan pro;ccts that growth rates for populallon contérs outside

' Dama,scus will reinain high, mcrpasmg from 4.5% in 1995 to 5.78 % in 2015, * The. m'tslcr; '

plan docs not yet identify populations projéctions for the individual dcvclopmcnl areas outside
~ the Governate. ~ Therefore, the study team has estimated the total populations for suburbs

and rural areas served by DAWSSA in the future based on the growlh rates developed in the:

* municipal master plan. © On this basis, DAWSSA’s service pepulation outside of the exisling
“administrative boundary would reach approxlmately 393, 746 in the year 2015. These
projechons are presented in l‘ abch 2.9. S

233 Informal Po‘pu!'ation

“In order to eslimate water dcmand,’ unaccounted for water and impact on revenugs,
Cit is important to _ésiimalc the informally connected population. Unfortunately, official
statistics identifying this component of the population are unavailable. ‘The JICA study team
has, with DAWSSA’s assistance, estimated the informally connected population based on two
calculation methods as shown in Table G-2.10 .
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The first method compares the total number of houscholds rcp'oried by the census
for all of Damascus Cilty to the total number of domestic subseribers reported by DAWSSA.
Taking the difference between these two figures provides 42,512 unmetered houscholds. It is
assumed that all of these households are informatly connected to the network. A review of
CBS census data indicates that the average number of persons per houschold is around 7 in
districts which include informal areas. Since this average includes formal dwellings it is
assumed that the number of persons per household is slightly higher for informal dwellings.

Therefore 8 persons per household is assumed to be a reasonable estimate.  Multiplying the.

estimated number of unmetered houscholds by the assumed number of persons per household
provides an informal pOpulation of 340,096. When adjusted to inchide the informal areas of
Takadom and Kudsaya located outside Damascus City Governate, which are not included in
census figures, the informal population becontes 400,000.

The sccond caleulation method, preferred by DAWSSA, consists of calculating the
ratio of informal dwellings to the total number of dwellings in a district reported by census.
The number of informal d'wcllings is the difference between the total nuniber of dwellings and
the number of service connections estimated by DAWSSA for each census - district. - The

- informal population is then calculated by multiplying the ratio by the total census population

for the district. ~ This method yields an informal population of 398,922 based on 1994

‘census data, - Applying a growth factor of 2% for 1995 gives & total informally scrvnced -

population of 406,900. Both calculation ricthods yield similar results

24 Imipact of National Econonuc Devclopmcnt on Populauon (Jrowth

Although there is no clcar CONSensus on ihe relationship bclwcen population gzowth :

and econonuc development, couniries hat have successfully acoommod'ﬁcd ‘expansion of -

their populations have had cconomic growth rates at least a few percentage points ahead of
population growth.  The introduction of investment law 10 in 1991 has stimulated economic
growth and the role of the private sector is expected to continue to expand, adding to the
demand for labor In' the loalger term, the government’s policies on cconomic growth are
expected to increase per capila 1ncomc This increase in affluence of individuals and families’
generally results in healthier better educated families who are miore llkely o h'wc fewer
children - thus slowing population growth rates and placing less stress on natural resources.

2.5 Population Projcctio‘ns for the Water Supply Master Plan

“The total service population for water demand projections is estimated for existing
and future development sites propos:ed by the municipalily’s master plan. It is assumed that
the existing administrative area will be enlarged to include new devetopment sites.  Therefore
DAWSSA’s mandate will also expand to include servicing these new population growth areas.
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* This study examines three possible population growth scenarios as shown in Table G-2.11:

Scenatio 1. A high growth forecast based on the population momentum created by a young
age distribution.  This scenario forecasts a service population increasing
along an exponential growth curve. The result is a total service population of
3.2 mitlion by the year 2015.

Scenario 2. A moderate growth forecast which shows de-concentration to other urban
centers outside existing Damascus City Governate. A stable average annual
growlh rate of 2 % is assumed for Damascus City Governate and growth rates

established by the municipal master plan are assumed for new development -

areas and existing rural service arcas along the Barada river. This forecast
results in a population of 2,5 million by the year 2015. |

~ Scenario 3. A'slightly lower growth forecast based on the municipal master plan which
assumes a high level of migration from Pamascus Cily to new development
sites 0ul_§idc Damascus and a sharply declining growth rate for Damascus City.
- This forecast results in a sewicc'population of 2.3 million by the year 2015.

There is no strong indication from current trends that population growth rates in
Pamascus City will suddenly increase ovcr:lhe'masler'_plan period. Past urban growth trends
indicate stable or slightly declining growth rales in large urban centers are likely to continue.
» Therefore the exponential growth scenario of alternative 1 does not appear to be fikely.

" The population forecast provided by the n_n.tjnic'ipal'master' plan is based dn annual
 growth rates Which decline from 2% to 0.6 % within a 20 year period. This reduction is
considered ‘optimistic. ¢ *The master planning strategy “to distribute growth in new
development  sites could be ‘difficult to implement unless appropriate measures are
implemented by the nmnicibalily to Jimit growth and especially the construction of
* unauthorized buildings in the informal areas inside Damascus City. Based on the results of
the prcwous master plan, delays in implementing the new master plan should be expected.

. Aithough birth rates will likely continue (o decline in response to rising education levels, the
momentum cn,_ated by the relatively young population distribution niakes a continued sharp
decline in growth rates highly untikely.: It is therefore likely that the growth rates inside
“Damascus City will be higher than an.ticipat:ed in the Municipal Master Plan

. The present sludy assumes that scenario 2 with it’s moderately distzibutive growth
forecast is the most likely growth scenario. This growth forecast resulls in a service
population of 2.5 mi]iion'by the year 2015. Population projections by service district for this
growtl scenario are presented in Table G-2.12 .
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3. INTERVIEW SURVEY ON PRESENT WATER USE AND HOUSENOLD
INCOME IN THE CITY

3.1 General

The interview survey is aimed to grasp the existing water supply conditions in the
City and to identify the area facing water shortage.  The survey was carried out to more than
600 familics in the City consisting 15 districts including the informal areas during July and
August in 1996 as deseribed in the interview survey repoit attached in the Data Book.

The interview survey was conducled by the iriterviewers with the questionnaire
written in both English and Arabic attached hereinafter.  Total number of the samples is 650
and eflfective number of the samples, what was selected based on the answer condition, is
600.

3.2 ‘Survey Area .

The interview survey covered the whole area in the City as shown in Figure G-3.1.
Interviewees were sclected the following 15 districts including informal connection areas;

- Dl|111111ariﬁcluding Informal coﬁncdion arca
'2)  Mouhajreen including Informal conneclion area
3 ~ Ruku Aldyn including Informal connection area
4)  Berze including Informal conneetion arca
5)  Jobar including inforﬁﬁllboﬁneéiion arca
:6)  Sarouja - B ‘ '
7) - OMCiy & |
8 Kanawat _iﬁclllding Informal connection area ~
9) Kadam including Informal connection area

19) Shaghouf including Informal connection area
11y Midan including Informal connection arca

12)  Mezze including Informal connection area

13)  Kaboon including Informal connection area

14) © Kafar Souse including Informal connection area

15) Yarmouk including Informal connection area

For grasping the present water use and household income in Damascus City, the

interviewees were selected among the above-mentioned - districts in ‘consideration - with
econontical situation and location of the infomial areas prior to commencing the survey.

- G-7



3.3 Survey Methods
n Preparation of questionnaire

The questionnaire attached hereinafter was prepared in a siyle appropriate to the
present conditions in Damascus City.  The questionnaire was written in both English and
Arabic.

{(2) Selection of intervicwees

Interviewees for the survey was selected in cooperation with Damascus
Municipality. Damascus Municipality has conducted the general sllidy for the formulation of
the Urban Development Plan in 1968 and income level was classified into three categories,
High, Middle and lLow. In 1972, the econnmi_c study was carried out by’ the General
Company for Technical Studies & Constahcy {G.C.T.&C.) according to the same categories
in 1968. In addition, G.C.T.& C. has been conducting the study on the New Urban

Development M/P-in 2020 as descnbcd in Appendix B, The study proposcd the fulure
income level by three categories.

* Income lévcl Ciassiﬁcation:(% to total population) at each study are summarized as
~ follows; | | o

Income Lovel 1968 Stady 1972 Siudy . 1996Study for 2020
f S N Syria . Damascus
1ligh 18 20 18 20
‘Middle 31 o4 34 40
Low . 51 Ao 48 40

: ‘The exlslmg income level class:ﬁcm:on in the Cily was 'adoplcd with the average .
' pcrunmgc in Syria proposed by the 1996 Study for 2020, after discussed with Damascus

Municipality. Monthly income at each category is assumed based on the 1994 Census and
information from DAWSSA. A percentage of informal residents to total population in the
City is estimated approximately 25 % based on the $994 Census and information from
Damascus Mumcnpahly. and majority (70 %) of informat residents, are supposed to belong to
the category of low income level.

- The rcsidc'nt's in the City ‘jv.'erc'jclass:iﬁed into 4 cétégbrics, Higﬁ i|iCO|1w,' 'Middle S

income, ‘Low income and Informal residents for the intervicw survey. The percentage of
cach calcgoncs (o the total popuhuon was assumed that 18 % of Hrgh income level, 26 % of
Middle income lwel 33 % of Low income level and 23 % of Informal residents.

- Interviewcees were selecled on the assumption that cach interviewee stands for one
of the four categories. Number of familics at each category was determined as follows ;

G-8



Number of Samples _Assumed Monthly Income

1)  High Class 100 familics more than SL. 50,000
2)  Middle Class 100 familics SL 16,000 to 50,000
3) Low(Class 200 familics less than S1. 10,000
4)  Informal resident 200 families
Total 600 families

3) Interview survey

‘The interview survey was carried out by six teams consislilig of two interviewers
with the questionnaire from July to August as shown in Figure G-3.2.  Onetcam carried out
10 interview surveys per day as average. A meeling was held everyday with the
interviewers for checking the questionnaires filted out by the interviewers.

3.4 Survey Results

- Data obtained from the interview survey was analyzed by data processing. - 600
samples of the interview survey were analyzed by data processing and the following results
were obtained mainly to grasp the present water use and household incotme ;

) ~ Family siz¢ and number of houscholds

An avera_gc family size in the City is 6.1 perédns per faniily as summarized in Table

" G-3.1. This figure is almost similar (o the result of 1994 Census. . Nuimber of households

including the, informal ‘households is estimated 237,000 from the total population of -

1,422,000 persons in the City. 18 % of households in thé City aré supposed to be unbilled
* consumers or unconnected households to DAWSSA '\ﬁ:\.raler supply. system, since the number '

of the billed domestic conncctions was rccbrd_cd about l‘)S,OOO_in 1995,

The family size in Kadam and Kafar Souseh shows the highest figure with7.26
and 7.25 respectively, and the size of Kaboon and Mezze are the lowest one with 4.83 and
4.86. As for the family size at cach income level, the middle and informal classes show the -
highest figure with 6.33 persons. It shows that the 'pdpulalion of the middle income class:

will increase in the future.
(2) Monthly a\feragc income per family

.Monﬂlly average income per family in the City is estimated with SL 16,254 as
shown in Table G-3.2. Income level classification in the City is summarized fron the result

of the interview survey as follows;



(Unit: % to the Total Population)

High Class 16.7
Middle Class 18.0
Low Class 39.3
Infonmal Residents (26.0)

- Middle Ciass 4.5

- Low Class . 21.5
‘Total 100.0_.

_ In consequence of the above classification in the City, the existing rcsu:fcnts
mcludlng the informal ateas consist of 16.7 % of High class, 22.5 % of Middle class and
60.8 % of Low class. '

(3 M'ijor waler source and informal waler users

90 % of l’bSldt‘.‘ntS in the Clty have used waler supphed from DAWSSA as shown in

Table G- 3 3. In the low pressure zone, such as Kadam, Kaboon, Yomouk and dean_ '
eqpec;ally, the residents used private water of boulcd waler, sprmg and well for dnnkmg and‘

© cooking as shown i in Tablc G-34.

. l‘ablc G-3.4 shaws that 78. 5 % of (hc informal residents unofﬁc:ally uscd water
supplied by DAWSSA.  Informal water users of DAWSSA system consist of 69 % wﬂh a

a vaive 13 % without a valve and 18 % with a booster pump. © 53 % of residents in informal
- areas get wa(cr all day 22 % gel waler for fess than 4 houra per day, 12 % for less than 8
~ hours per day and 14 % for less lhan 12 hourss per day Almost residents in mformal areas
“want to get water stably and safely.

(4) Consciousness of inhabitants for existing water supply

Table G'3. 5 shows that 71 % of residents are satisfied with the existing water
~ supply by DAWSSA. - Jobar, Kadam, Midan, Yarmouk, Kafar Souse and Mezze show

B spatially the high perccntagc of unsausfactory The reasons of unsatisfactory to the existing

‘water supply are poor quality of 13.5 % and low pressuré of 9.3 %. ~ These areas belong to
the Low Pressure Zone of DAWSSA system and is supplicd water mainly from the wells of
- DAWSSA in the City, ém‘dl moreover the informal areas are located at these areas. - Water
storage devises with 1 m’® capacily are installcd at 85 % of residents.

~Result of water use condition at house is summarized as follows;
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a) 90 % of residents drink directly water froni tap without boil excepting Jobar which
75 % of resident use boiled water. It shows that quality of supplied water is
good enough for drinking. '

b) 73 % of resident consider that water pressure is average, it means that pressure is
satisfactory for their needs.  While 11 % is high and low is 13 %. Low
pressure is mainly Midan with 46 %, Yarmouk with 43 % and Kafar Souse with
30 %.

c) 92 % of residént do not use water purificrs.  As for income classes, high class
and informal residents show as the highest users of purifiers with 12 %. The
limited use of purifiers indicates that water quality is good for their use.

d) House pumps are used by 29 % of residents at average. Residents in the low
pressure zone show the high percentage, such as Yarmouk (79 %), Midan (62 %),
Kadam (46 %) and Kafar Souse (43 %).  Informal residents are the highest users
with4S %. | -

(5 . : Avallabihiy of DAWSSA water supply

' The majorily of consumers get water evcryd'*.y (8’; %) as shown m Table G 3.6.

~ However,  only 55 % of consumers are supphcd water over. 12 hours perday in dry season.
"5 % get waler for less than 4 hours per day, 5 % for less than 8 hours per day and 35 % for

less than 12 hours per day " About ¢ % of residenits took counter- MEASUIeS ﬁgamst the
shortage water in ‘the dry season as shown in ‘Table G-3.7. Kafar Souse, Kaboon. and

- Mezze seem to have. the least danly waler 'wmlablhty Almost rcsndenl mslallcd waler slorcd o

devices agamst water suspensmn
6) - Watetborme diseascs

 Table G-3. 8 indicates that few residents get waterborm, diseases, Typhoid (2.5 %),

Cholera (0.2 %) and 15 % for other diseases in'spite of drinking unbcu!cd water.  Other

diseases seem 10 occur from the lack of hygicne by people. Wa!cr is supphed wnh good
hygienic standard. | :

2 Monthly water consumption

Montbly water consumption is summarized in Table G-3.9. Avcrage'monthly :
water consumption is 32 m*m (177 Ipcd) in Damascus.  The highest consumers are in Rukn -
Aldyn with 50 m*/m and Kadam is pext with46 m*/m.  The lowest is Midan with 22 m¥/m.
Monthly water consumption at each class is estimated below;
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- High Class : 35 m’/m (194 Iped)

- Middle Class : 33 m*/m (183 Iped)
- Low Class 1 32 m*/m (477 Iped)
- Informal Residents : 31 mfm (372 lped)

As for desirable water consumplion, 95% of formal users are satisficd with the
present quantity of waler consumption. 5% of users want 1.5 times of the present
consumption and only 1% of users desire 2 times.  The higher demand arcas are Yarmouk
with 32% for 1.5 times, Kadam with 18 %, Midan with 9%, and Sarouja, Kafar Souse with
- 7%. '

(8) Water cost and willingness to pay

Monthly average payments for water, sewerage and electricity (see Table G-3.10) B

" are estimated roughly as follows;

- Water - | P 147 Sl_,lmoﬁth/family (0.9 % to Average fnconie)

- - Garbage & Dréinage | 1 75 SL/month/family (0.5 % to Average Income)

- Electricity 1 450 SL/month/family (2.8 % to Average Income)

72 % of official consumers for water consider that the present payments are

reasonable as shown in Table G-3.1 1. Ris rem_a:kablc that resident in Kadam, Kafar Souse,
~ Jobar, Shagour and Midan complained with the high ratio of more than 40 % due to poor

- quality of water and cxpensive paymcnts comparing theirs income.  Residents in Yormouk -

~clamed to the exisling payments due to the less quantity and préssurc. . Income Class
assessment descends from 84 % of high class to 65 % of low class. -

-As for willingness to pay for water in the informal areas, 93 % of informal

residents show their willingness to pay if supplied water from DAWSSA. Few residents
(7 %) in the informal areas answered no pay from high tariff comparing with their income.

The interview sarvey carried out the consumers opinion on affordable tarifts in case
~that infrastructures are improved such: as’ water supply, sewerage system and electricity
supply. : Affordable tariffs to the following infrastructures is summarized below ;

~Water Tariff ~ : 151 SL (147 SL/month at present)

- Garbage & Drainage Tarift  : 77 SL (75 SL/month at present)
- Blectricity Tanff : 433 SL (450 SL/month at present)

The above figures indicatc obviously that sesidents have no intention of paying the
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higher tariffs to the infrastructures comparing with the present payments.

The above-mientioned main results are sumimarized in Table G-3.9.
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4. WATER DEMAND
4.1 Service Arca and Population Served

4.1.1. Service Area

The areas to be served by future water supply system of DAWSSA are determined,
- as described below taking into account following information and data from DAWSSA, and
- by the field investigation carried by the Study Team.

(N . City Master Plan and land use plan

‘Damascus Municipality has been preparing the New Damascus City and Regional
Master Plan for the targeted year 2020. The conce’ptuél development plan for the Damascus
City (the City) is proposed by the Damascus Municipality as shown in Figure G-4.1.  The
administrative area of the City is expanded from 106 km’ in 1995 to 180 km® according the
concepiual dmelopmcnt plan of the City in the year 2020

The Maslcr PIa.n has prepared a general land use plan for the year 2020 which
covers the city adnumstratwc area as shown in Table G- 4.1.  While this land use plan is not
approved yet by the Govemmenl this is considered to provide a basic guideline in identifying
the direction of developmcm, which would give general concept in future service area.

T_hé service area to be supplied w:alér' by the DAWSSA will be determined with the
‘ implen‘lenlation:p}an for_'lhe'énl'ar'gemenl and development of the City. - The implementation
~ plan, however, has not prepared yet by Damascus Municipality. The Study Team and
'DAWSSA, proposcd the tentative - implenientation - schedule | for - the - enlargement and

- dcvclopmcnl of the Cuy, consldcrmg the probability of water fesource dwelopmcnt within the

area of DAWSAA_ s water nght in thc_ future, - as shown in Table G-4.2.
(2) Inforinal arcas | |

‘ Informal connection arcas were ideatified with the survey conducted by the Study
Team and DAWSSA as shown in Figure G-3, I. Total informal aréa is estimated 10.5 km?
with 'lpproxlmately 10% of tolal arca of the City (106 km?), as shown in Table G-4.3. ~ The
: D'unascus Mumcnpahty has been started to nnprove mfmslmc{urcs in the informal areas, such
as water supply, &lectricity supply and sewerage. ’[he future ‘service area shall include the
" informal arcas accordmg to the 1mprovcmcnt schedule 1o be prepared by the Damascus
Mumc:pﬂny and DAWSSA

(3)  Sérvicc area
Based on the City Master Plan, Land Use Plan in the Future, and Tenfative
Implementation Schedule, together with consideration on the improvement of informal areas,
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the projection of the future service ar¢a up to the year 2015 is proposed as shown in Table G-

'4.2.  The served arca up to the year 2015 is sununarized below,

{Unit : km*)
1995 2000 2005 2010 2015
Villages 5.12 5.12 5.12 5.12 5.12
New development Area 0.25 1.49 4.49 212 2380
The Existing City 10625 . 10625 10625 10625 10625 -

Total 111.62 112.86 115.86 123.49 135.17

Land use in the water served area is classified by Damascus Municipality as shown
in Table G-4.1. Land use of the existing city and villages served by DAWSSA will not be
changed so mach from the existing conditions according to the New Damascus City Master

" Plan.  Service area covered by DAWSSA is recommended as showa in Figure G-4.2.

412 Population Served

My, _ ~ Population and populauon densny inthe smuce area

Populauon zmd populat:on dcncaty in the service area is summanzed in Table G 4 2.

' Population in the informal areas is estimated from 1994 Census and the interview survey as. -

described in the chapter 2. Number of persons per'fam'ily is 6 persons as average based on -
the rcsults from the 1994 Census and lhe interview Survcy.

“Total population in the mforma] areas. is csumalcd approxnnately 407 000
persons in 1995 as shown in Table G-4.3. The population in the mform’d areas will be

X supposcd to be dccreased accordmg to the unprovemml p]m for the infor m'ﬂ areas as

" follows;
1995 2000 2005 - 2010 2015
Number of Inforraal Residents 407 18T 17 0 )
(1000 persons) _
 Peréentage of Informal residents C 20 o - 0 ¢
" to Total population (%) : : -
(2) Population served and sewnce level

Population pro_|ecuon in the Fxlslmg 'Damascus Cuy, anlnges ancl the Ncw e
veIopmcnl Area is estimated based on the census as shown in Table G-4.2. l‘hc cxlslmg
population in the service area is 1,239,000. :

The existing population served is estimated with 1,150,000 by the total number of
billed domestic connections and average persons per domestic connection with 6 persons per
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family from the result of the interview survcy carricd oul by the JICA Study Team.

Targeted population served and percentage of population served to the total
population is proposed as follows;

L 1995 2000 2005 2010 2015
Seeved Level (%) 74 C90 100 100 100
- Population Served 1,150 1,563 1,949 2,205 2,501

© (1000 persons)

The residents have served the water supply from DAWSSA with 100 % excepling
“the number of the informal residents, in 1995. Total population of the informal areas is
estinated tentatively with 407,000 persons based on the Census and the results of the
interview survey as shown in Table G-4.4.

Income level of consumers is estimated based on the results of the interview survey

(refer to ihc' Chaptér 3) as follows ;

. (Unit.: % to the Total Population)

HighClass 3 E 16.7
Middle Class* 228
Low Class* - . 60.8

“Total 1000

¢+ V'including Infornial rosidents)
4.2 °  Watei Consumption’

- DAWSSA, at prcs'cm classified their consumers to § categorics, Water Right
| Obligations, Public & Religious Use, Domestic Use, Governmental Use and Commercial &

Indusirial Use mainly as shown in Table G-4.5.  Public & Religious Use seem to including

Uncoumcd for Water {UFW), since almost mosques and churches have no meter or no meter
:rc:ading. Domestic Use in the past 5 yéafs indicaled approximately 70 % to the total water
- consumplion without Public'& Religious Use as shown in Table G-4.5.  Table G-4.6 shows
the ‘existing water consumplion without UFW in’ 1995 from the account section. Billed
water caiisists of Domiestic Use with 73 %, Commicrcial Use with 4 %, Industrial Use with
" 1 % and Government Use with 22 %.

- As the present domestic consumption has the majority with 7¢ % in total water

" consumption, it is proposed, for the purpose of projection of future water consumplion to
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classify consumers to major categories, Domestic Use and Non-Domestic Use.” Noa-
Domestic Use is further classified into 14 categorics as described the Section 4.2.2. For this
Study, the projection of future water constmption is forecasted by the water use classifieation
analysis instead of the past trend analysts.

Proposed categories dre as follows;

A. Domestic Use
B. Non Domestic Usc
- B-1. Governmental Use
a. Government offices & facilitics
b. Schools
¢. Universities
d. Hospitals
¢. Sport facilitics
B-2. Commercial Use
-~ a, Hotels
©b. Commercial Users
* d. Theaters
B-3. Industrial Use
| a. Factories
* b.: Manufacturing
B-4. W'tlcr Right Obhgauons
B-5. Rehg:ous & Public Use (Un- bllkd Consumpnon)
: a.,Mosquc_s & Churches -
b. Public Taps/Special Area Zones
420 Domésiic Use

As dlscusscd in the Scction 4.1.2, the population served is cIass:ﬁed to three
‘income groups and one informal group. The informal group is divided into two income
group, Middle income with 17.5 % and Low inconte ‘with 82.5 %. All groups are able to

‘afford to have a connection and willingness to pa_y'for waler according to the result of the -~

interview survey. It is' supposed that all groups will received pipe?w'ate_r from residential

service connection.
(1) Future distribution of income class

Future distribution of income level in the year 2020 is forecasted by the D;mlé_is'cus
Municipality with High income (20 %), Middle income (40 %) and Low income (40 %). - As
detail information on this distribution is not available, the Study Team and DAWSSA is
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assumed the future distribution of income level based on the interview survey and the past

trend of cconomical conditions as follows;

{Unil : % to the Total Population)
1995 2000 2005 2010 2015

High Class 16.7 17.5 18.4 19.2 20.0
Middle Class 18.0 235 29.0 34.5 40.0
Low Class 393 49.0 52.7 46.3 40.0
Informal Residents 26.0 10.0 0.0 00 00

This assumption for the distribution of income class has a tendency to be increased
~ the ratio of Low income Class, since majority of informal residents are converted to the Low
- class. At the present, the problems of the informal arcas has interrupled the economical
- development in the City. The economical conditions, therefore, arc supposed (o be

improved after the year 2005.
(2) Unit waler consumption per capita

Unit water ch51:111piiQri per capita was studied by lhc_:'inlcrvicw survey, the meter

reading and billing records,  The result of average unit domestic water consumplion at each

group is summarized below;

| . . , (Unit : Iped) -
Class . - Interview Survey Mctcr Reading Billing Rc¢ords
o High © 194 S 212-236 |
‘Middle 183 . 143-173
o Low S A | -
L Avege . 171 . 110

Taking into accoumnt averagé 'consumptio'n per residential connection: of 674
Vconnection/day which is derived from billing record of the year 1995, per capila
© consumption is estimated as 110 Iped in assuming household of 6 persons.  Table G-4.7
- shiows the ratio of water supply s*uspcnsion from 1991 to 1995, * Average suspe’n?;ion day is
4 days pélj ihonth dUrihg_ July o :February. - Interview survey also indicated the water
suspension which 45 % of residents was unable to gel water less than 12 hours per day.
'Potcnl_ial water demand ‘shall be “higher than the billed _consumplioh of 110 lpcd.
Cohsider‘i'ng water supply conditions  and water meter matfunction {sec Table G-4.6), the
© existing potential waler démand is assumed as 170 Iped and this per capita consumption is
applied as the standard per capita consumption for forecast of fuiure domestic water demand.
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(3) Altemative of unit water consumption and recommendation

Unit domestic water consumption has three alternatives depending on future
economical conditions, Alternative | is in case of normal econonmtic development from the
recenlly past trend, Alternative 2 is the case of increasing water consumption according high
econontic development, and Alternative 3 is the case of increasing water consumplwn al'tcr
2005. These alternatives are determined on the following assumptions;

- Water demand is increcasing gradually according o the forecasted economic trend
based on the information of the 1994 Census and Damascus Municipality.

- At the present, the problems of informat arcas has interrupted the economic
development in the City. ' '

- Economic conditions arc improved with high level after the year 2005, when the issue

~ of the informal arcas is supposed to be settled completely.

- Unit consnmplion at each income level is estimated base on the results of the interview
survey, meter reading and billing data. '

- Future percentage of cach incon¢ level to tolal popnhuon is distributed according the
forecast 01 Damascus Mummpahly

Un:t water consumpllon per capita in thc futuro is proposcd the following three
allcmauvcs classsﬁcd as follows:

. (Allcmalwe by
- Water dcmmd is 1ncrcasmg gradlrﬂly accordmg populatlon propcuon from 1995 up
102015, ‘

- Unit consumphon of’ lhe bo!h Middle and l.ow mcomc fevels s, 'cs_limzitéd_
considering potential _walcr demand and willingness to pay. | -
- Unit consumption at each income level is not changed even in the future.

(Alternative 2)
- Increasing ratio of water demand is changed durmg 1995 to 2000 and after 2000
- water demand is 1ncrcasmg gradually accordmg populatnon projection,

- Potential water demand of Middle and Low is eshmatcd highly dlsrcgardmg lhe e

witlin gness 1o pay. ;
- Unit consumption each income Ievcl is not changed even in the future.

{Altemative 3) ‘

- Water demand is increasing gradually according population projection from 1995 up
to 2005 and increasing ratio of water demand is changed after 2005, since informal
areas are improved by 2005.
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- Potential water demand of Middle and Low is estimated considering potential water
demand and willingness to pay during 1995 to 2005 and after 2005 disregarding the
willingness to pay.

- Unit consumption of Middle and Low income level is increasing gradually after 2005

according the economic development.

What are the (3) altematives, described from here.

 Unit water consumption per capita in the future is proposed the following two
alternatives, considering the living condition iniprovement such as for washing, bathing and

SO Of.
- (Unit 2 Iped)
Class Alternative 1 Allernative 2
~High _ 250 | 250
Middle - 200 . 220
Low - 170 - 190

" In consideration of willingness fo pay, what alinost residents are affordable to pay -
~the! prcscnt tariffs, and forecasted dlslnbullon of lncomc level, per capua consumphon is

rccmmncnded as follows

L (Unitt Ipad)

. Class. 1995 2000 - 2005 __ 2010 2015 __

CHigh. 0230 <. 250 250 250 250

© Middle 190 200 - 200 210 220
Low 160 170 . 170 180 190

CAverage © 170 180 193 . 204 244"

The pfopos'cd unit water consumption per capita are took into account of the
potential water demand and A upper fimit of unit domestic water consllnipiion per capita is
250 lpcd., The domeslic waler cotisumption .pe'r' -éapi!a increases  according to - the
improvement of the standard of living. “However, it has a tendency that a upper timit of a
- domeslic w'a'le'r' consumption pet capita is generally less than 250 Iped as compared with
domcsllc water consumpllon in the other dwcloped coun{ncs Unit water conisumption in
the flllllfb is summanud in Table G 4. 8 '

4.2.2 Non-Domcsl'ic Use

© Future water demand for non-domestic use will be projected based on the analytical
results of records, questionnaire survey and information provided by DAWSSA and other
relevant data collected, such as the Future Urban Development Plan (conceptual Plan), - land
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use plan and statistical data. The details of projection for non-domestic use are described in
the following.

(1 Billing records

Table G-4.6 summarizes water consumption per connection per day of three
categorics, Commercial, Industrial and Governmental in 1995, Unite water consumption
per connection is estimated 0.61 hl’lconncction/day for Commercial Use, 1.29
m*/connection/day for Industrial Use and 17.59 m’/connection/day for Governimental Use,
considering malfunction loss. 1t is 'rc'ma.'rkablq that the estimated unit cons{]mplion at each
category excludes potential waler demand to be estimated from water suspensiot.

2) Questionnaire survey

Questionnaire survey was conducted to the major water consumers, Hotels,

- Hospitals, Schools, Factories and Governmental Offices including Sports Racilities through -
"DAWSSA, respectively as shown in Tables G-4.9, G-4.10, G-4.11, G-4.12 and G-4.13.
- The results of the questionnaire survey are summan:aed as average unit water consumpllon per

connecl:on below;

'a) Governmental Offices & Facitities - : 51 W/ -
b) Schools - R P
" ¢) University. E ;254 m¥/d
‘d) Hospitals | o ;370 m'd
.¢) Sports Facilities | : o Citemd
1) Hotels '. 148w
~ g) Large Commercial users SRR T (1 111 A i
© h) Others (commercialusers) .~ 1 7 Lm’Ad B
i) Theaters o T 4dmid
'j) Factories ' ;128 m/d
'k} Manufacturing : 0.60 m'/d
- {3) Rchglous&publlc facnlllles from meter reading and mformallon '

_ Mcier readmg survey was camed oul to some of the Religious Facilitics. Thc
results of meter reading are 44 m*/day for the Um Ayad Mosque, 4 m/day for other mosques
and churches.. Based on the information from Damascus Muhicipality; water consumplioln :
per public tap is estimated about 40 m’/day to 50 m*/day and water of public fountains is -
supplied by (he Municipality. Special uses, such as airport in the City, military dwmon and
others, are estimated about 3,000 m*/day as bulk water supply.
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(4) Future unil water consumption and number of factlities

Future unit water consuption are proposed as shown in Table G-4.8, considering
the above results and information from DAWSSA. Basic factors for water demand
projection are summarized as shown in Table G-4.14, The number of main users are
estimated based on the area to be expanded according to the Urban Development Plan, since

“Damascus Municipality has no detail information about the main facilitics. However, the
conceptual plan for the City devetopment and the land use plan indicates that the future land
use patiern in the City and surrounding area of the City will not be changed from the existing

“land use patiern, excepling Residential and Commercial arcas. It is acceptable that the non-
domestic water demand projection is estimated based on the present waler consumption and

fand use pattern.
4.2.3  Past Trend of Water Consumption

In this Study, water demand was forecasted by both methods of the past trend and
the watet use classification. The results of water demand forecast are summarized as shown
in Table G-4. 1S and l“lgurcG 4.3 shows companson of water demand forecast examined by

“the both methods. - The followmg methods of the past trend were adopted for water demand
“forecast ;- '

1) Water consumplion iricrease ratio :

= 451%(1.045)"x wherc, X tyear S .
Rcsu!t of this method is shown in; hgure G- 4 4. DAWSSA adopted similar one
of this metho_d for watcr demand fos ecast. o o

-2) Comlahon between waler consumpnon and aumber of subscribers :

y = 2.836x-258 . whcre x ; Nuinber of subscribers o I :
Number of subscribers is csumated by the past trend.  Correlation is shown in
Figure G-4.5. o

3) Correlation between water consumplion and population sewed :

= 0.355x-144.7 : where, x : Population served
Populauon served is assumed from the billing data of DAWSSA. Correlanon is
~ shown in l"tgurc G-4. 5 '

4) Correiation b’elwcen water conSumption and population :

cy=0. 849x-833 where, X : Population
Populauon in the table is estimated based on the 1994 Cencus.

5) Logistic curve between population and per capita water consumption :

y = K/ l+a"‘(a-bx)} where, K :4501Icd
a & b : Constants {a=1.70607, b=0.00094)
K, what is per capila water consumption, is detarmined from per capita water
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consumption of developed countries, such as Japan and USA. Constants (a and
- b) is estimated from the logistic curve formula,

e

Water demand forecasted by the water use  classified method is estimated
approximuately in the middle of values by the above-menlioned past trend methods as shown
in Figure G-4.6.  Future demand by the water use classified method is similar (o the demand

forecasted from correlation between water consumplion and population served.
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3. WATER DEMAND PROJECTION AND WATER REQUIREMENT

5.1 Pterequisite for Water Demand Projection

Water consumption forecast was examined by the water use classification method
instead of the past trend method as described in the above mentioned Scction 4. Based on
the forecasted water consumpfion, proposed basic factors and analyzed information, water
demand projection is proposed in the following.

4} * Classification of water use
‘Water use is classified as follows:

a) Accounted Water

(i) Billed Water
- Domestic :
- Governmental (office, schoot, University, Hospital and others)

- Commercial (commercial users wuh large water consumption, holels and
- Theaters) _ o '

- Industrial (factory and manuﬁctunng)

(i) ‘Un-billed Water -
- Water right obligation . o L I*
- Religibus ‘& Public Use (mosqucs & churches and publac taps & spccnl area
< zone) - ‘

b) Un-accounted For Water (UFW)

. (i) Meter Malfunction (under estimation of meters)
(ii) 1ﬁf0rmal_usc including Domestic and Non-domestic uses
(iii) System Losses including leakage from the informal areas

2) Prerequisite of analysis for water demand projection

Waler dcmand projcction is analyzcd onihe following assumpli()n;

a) Populauon served is cstlmalcd based on the popuhtlon from the census, the number
of persons per fmnly f:om Ehe interview survcy and the number of biled watcr'
_ . connections in 1995, ‘ '
- b) Service area is proposed awordmg the Urban chlopment Pl‘m
¢) Water consumption estimated by the water use classification method is adopted.
- d) Water consumption of the religious & public use is estimated by the result from the
~interview survey and the water meler reading survey, because il is supposed that past

data of the water consumplion for the religious & public use includes the UFW.
o) A upper limit of unit domestic water consumption per capita is 250 Iped. A
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domestic water consumplion per éapila increases according to the improvement of the
standard of living. However, it has a tendency that a upper limit of a domestic
water consumplion per capita is less than 250 Iped.

) Unaccouted For Water (UFW) is estimaled based on the data fromi the studies.

{3) Unaccounted For Water (UFW)

The overall unaccounted for water at present is estimated as 63 % or around
consisting of 14.4 % for Meter Malfunction, -13.6 % for Informal Use and 34.7 % for System
Losses. For the development of water production required, however, it is'assumed that the
following figures are, at present, most realistic, and arc adopted in projection of water
production. | '

a) Target unaccounted for water in the year 2015 is 25 %.
b} Target annual reduction rate of UFW at every five years are shown below;

- Year Annual Reduction Rate of UFW._- Percentage of UFW
1995 N T " 63 %
2000 24% 39%
2005 8% 3%
C 2010 0 3% o 8%
2015 e o 259

) Ainoll‘m't of UEW is estimated as follow, . :
e : . (Uit 1000 may)
“Typeof UFW . 1995 ©©2000° ~2005 2010 2015

o MclerMa!l‘uncuon 886 225 . 0 o0 - 0
" InformalUse = 814 300 81 0 O
System Losses 2040 2403 2440 2521 2487
Total 3740, . 292.8 2521  252.1 248.7
() Scasonal load factor

Seasonal foad factor is p:rnposcd as shown in Table G-5. 'l  Seasonal fluctuation

of potential water consumption reflected by the chmalc according: lhc information from
" DAWSSA. Table G-5.1 shows comparison of correhl:on between chmale and fluctuations
~ of billed consumption in 1995, average water production of the past 10 ycars and load factor S

adopted by DAWSSA. DAWSSA’s load factor (1.12) has good correlation with’ clinate,
what corcelation factor is 0.9. The correlation factor(0.9) is modified to 1.0 and 1,14 is
estimated for recommendation.  Seasonal load factor (1. 14) is proposed and pcak demand is
on August as shown in Table G-5.1.
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5.2 Water Demand Projection

5.2.1 Comparison between Altematives of Water Demand Projection

As described in the Section 4.2.1, unit domestic water consumplion has three
altcrnatives depending on future economical conditions, Alternative 1 is in case of normal
economic development from the recently past trend, Alternative 2 is the case of increasing
water consumplion according high economic development, and Alternative 3 is the case of
increasing water consumption after 2005, These allernatives are detarmined on the
following assumplions,

Water demand projection is prepared for the three alternatives, as shown in Table
~ G-5.2 ( for former economic developed case), Table G-5.3 ( for high growth case), and Table
G-5.4 (for realistic economic growth case).

Difference of domestic water demand between Alternative 1 and 2 in the year 2015
is some 600 Ysec or equivalent to S % of total water requirement. - Difference of domestic
- water demand between Alternative 2 and 3 in the year 2005 is 368 Usec or equivalentto 4 %
of total water mquiremen’l,' and one belween Alternative 1 and 3 in the year 2005 is 8 % of
* total reqﬁirenien!. “Fore planning the future water supply system, alternative 3 for realistic

economic growth is recominended to be adc)pied “since such a small difference can be taken

care of by flexible operauon of water supply facnlmcs and, more important, economy of

© construction, is. of pnmdry concern for the pn,senl projects, cspccm]ly the improvement
projects of informal arcas.  The unprovement projects of informal areas are supposed o be’

completed until thc year 2005 and lhen ccommiy of cons{mcuon will be dcvclopcd w:lh hlgh
: Ievcl '

5.2.2 Classificd Wzitcr Demand Projection |

Table G-5.4 shows classified water demand projection.  Classified water demand
projeciion at each 5 years are sununarized as follows;

, L . R . (Unit : 100 m*/day)
- Classification : F 1995 2000 ¢ 2005 2010 2015
A, Domestic Use - 1261 27201 3769 4494 535.2

‘B. Non- Domestic Use _ ‘ _
' B.1 Govemnmental Use 2373 0 997 1024 109.2 119.6
- B.2 Commercial Use 7.8 239 246 26.2 28.7
- B.3 Industrial Use 1.5 6.2 6.3 6.7 7.4
- B.4 Water Right Obligation -40.7 42,5 425 42.5 42.5
B.S Religions & PublicUse  10.5 10,6 109 11.6 12.7

Total 327.9 455.0  563.6 6456 746.1
Effective Ratio of Total :
Waler Requirement (%) 37 61 69 72 15

G-26



53 Water Retluircmcnl and Proposed Water Production
5.3.1  Waler Requirement
(h Annual water requirenient

Based on the projected water demand so far made, annual water requirement is
cstimated as shown in Table G-5.5. Water requirement at each 5 years is estimated-
respectively as 274.0 MCM/year in 2000, 296.9 MCM!ycar in 2005, 328.6 MCM/year in
2010 and 363.1 MCM/year.

(2) Water supply for the new development areas

~ Schedule of water supply for the new development arcas is shown in Table G-5.6.
The schedule was formulated considering to the limitation of water resource capacity, the
selection of priorily schemes in DAWSSA and the concephial plan of the Urban development
in the City prepared by Damascus Municipality. Water requirement is estimated assuming

-~ the ratio of water losses is 25 % even in the new constructed area.

Accordin.g the schedule, Dummar Extension Area { st phase) and residential area in -
Special Area Zone (State l‘aclory) is to be supplled water in 2000, in 2005 Kudsaya Ncw'
Suburb is supphcd water fully.  After the year 2005, DLﬁClt is supposed 1o arise from waler
supply of DAWSSA comparing waler producnon and water demand. The proposed new
areas by ‘Damascus Municipality will be supplicd water aftér developed new water resources,

- Assad Suburb (st phase and 2nd phase), howcver, is to be supplied from 2010, because lhls_
. area has its own water rcsource of wclls located at the rural arca. - In 2010, DAWSSA, will

nol supply water o Dummar E xluns:on Area (2nd phase), Assad Suburb Extension Arca and

* Assad Cilty, since the estimated water production can not afford to supply water to the such

extension and new dévelopment arcas.

{3) - Water supply to proposed served areas

Waler supply to proposed served areas is estimated as shown in Tables G-5.7 (1/5)
to (5/5}, from the year 1993 up to the year 2015, The estimation of water requirement is
taken into consideration that the land use pattern in the existing served areais nol changed so

much.
. 'Water requirement to proposed:Scrvcd _a_rcas:'is "sillnma_rizéd at '.each__S years as
follows; : | ' o '
~ - - © (1000 m’/day) -
Year 2000 2005 2010 2015 '
Villages 53.7 56.9 60.5 65.3
New Development Areas 8.5 - 215 43.6 733
Existing City 688.6 7379 7963 . 8562
Total 750.8 816.3 200.4 994.8
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Water rei]uiremenls to served areas in the ycars 1995, 2005 and 2015 are shown in
Figures G-5.1, G-5.2 and G-5.3 respectively.

5.3.2  Proposcd Water Production

‘Raw water production is proposed as shown in Figure G-5.4. Proposed water
production is estimated with losses of 1 % at the production facilitics site.  The water losses
at the .produmion facilities is supposed to be limited less than ‘1 % of total raw waler
production, since the transmission of the Figeh spring as the main water resource is the tunnel
and the other water resources are groundwater. ~ The past average water requirenient in 1986
~and 1990 is assumed based on the average water requiremcﬁt in 1995, Daily maximum
water requirement is caleulated by the load factor of 1.14.

It is supposed that water deficit will be occurred after the year 2005, since the
capacity of waler. resource is limited with 296.9 MCM/ycar (9.4 nY/fsec) estimated by the
- existing water rights of DAWSSA. -Ii, therefore, is necessary that DAWSSA will develop
the new water resources for the fcéu 2010 and 2015 in consideration of the harmony between
‘the water demand augmentation and water saving nced, and in coopcralion'wilh' Damascus
Municipality and the Ministry of Iirigation (MOI). The MOI ould be expected for solving
-~ the water deficit in the Cily after the year 2005, because the MOI has the responsibility for
~ formulation and arrangenmient of water resources dcveli)‘pmcnt in the Tural areas where have a
potentiality of waer resources, and is authorized for waler'riglius in the rural arcas.
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Table G-1.1 Water Consomption in Arabic Countricsin 1992

Jordan

Kuwait [Lebancn

Saudi

(Sovree : JICA Stody Team) _ ‘ _
Remark * : Daily average Domestic water consumplion per ¢apita
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Syna jBahrain|f Iraq Oman | Qatar U.AE. | Yemen | Turkey
. Arabia ‘ :
Population | 13,000  500f 19,200{ 3,900 2,100{ 3,800] 1,600}  S10] 16,800]  1,700| 13,000! 58,500
(x1000) | " |
Area - 185 1] 438 89 18 10 212 ] 2500 0 84f s 179
(x 1000 km2) : :
Population 70| 500 44 44  n1f s s 46 8| 20 25 75
Density ‘ ‘
{per km2) _
Gbp 17,236 4,091 11,520 111,343} 42,467 99,696
{million $ij'ear) 5 o '
GDP Growth .08 7.1 04f 03 49
Rate 1980-1992 : - :
GNP percapita | 1,020]° 6,610 - 3,654 1,120] '16,380|. 538 6,480] .9,920] 7,510 22,020} - 640[ 1,980
- |($tyeartcap) - | _ i o
. |GNP Growth - 5.4 4. 33) 43 29
- [Rate 1980-1992 E . |
(%)
Water
Consumplior |
{millioa Uycar) : . o . . - . . o
-Domestic | . 482] 66| 1600 179] s36| 94 38 331 707 18] 106 15,900
Spedyts |0y e @) (26 (69|, %) - s [ s @] @) (745
-Industriat - | 688 40 2,700  42p 269 34} 38y 24| 2000 15| 53| 16,900
-Iigation - | S,710| 4] 204000 613 34| .730[ D 1,184] © - 3s|: 8,693 1 130 2,495| 58,600
-Total 6,880 110 24700] 834} 839 858] 1,260] . 92| 9.600] . 163 2,654] 91,400
- (Water Consumption per capita (Iped) ' : - ' )
| nas0] 03| 3s2s]  ssel 1,005]  619] 2,158  494] 1.566] 263]  559) 4,281
Water Consumplion per capita (Iped) without Irrigation Use .
247 sst] o ena] ass| roso] 92l w30 dos]  mas| . sa| 3] 15%



Table G-2.1 - Demographic {ndicators for Countries tn the Middle East and North Alvica Regien

F 84 EE .. 3

Rate of natral incecase; binth rate minus death rale
#1population growth rateinatural increase plus net nigration

Sowrce: World Bank population data base, World Bank publicatioa “A population potspeclive on dcvélopmcnl: The middle East and Noath Afii

‘Fable G-2.2 - Demographic Indicators for Countries in the Middle East and North Africa Region '

*Rate of patural in¢rease: bink rétc_minss death rate
+popatation growth rateinatural increase plus net migration

Source: World Bank population data base, World Bank pbblicaﬁon "A population peespoctive on developmcol: Tha middie East and North Afrik
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Life ) C : “Girls' ]
- gxpoctancy al . : . Awcrage - - scoandary
© - birth ~ Infam cnumberof  Comlaceplive school ‘
maleffemale, mortality rate  ¢hildren (pec prevalence © enroflment
{ycars) (por 1000) ¢+ woman) C. 19K (%) 1991 (%) .
Bahrain 681 21 A7 -E
Tunisia &eD 32 B S 50 - 42
Egypt 60/63 37 ‘38 47 73
- Morocce 62165 51 38 B ¥ 9
Jordan 63172 - . 52 40 62
Syria 65/69 X - 43 49 © 43
Sl - <6886 B 3 5 % - 49
Algeiia 6768 - . - 55 F43 S35 53
Kuwait g T S X - ) '
Qatar 63513 26 4 S ¥
Yemen 5283 N [V T (X TP 1 :
Oman s 62 20 1.2 9 53
frag - - o are8 . - 58 RN N A '
"7 Lebanon G468 M kR
_ Libya 62/65 68 S 64
- Saudi Arabia . 63171 . 28 6.4 41
Unitcd Arab Entirate: 1074 20 © 45 ik}

Life
Population : cxpeclancy at

- Population prcgcdion Crude birth  Crude death Rat¢cof Population urban birth
1992 020 Tate rafe nafural - growth rare**  population  mateffemale

{miliions) (miltions)  ({per 1000)  (per 1000) increase® %) (%} . (years)
Oman 16 4.5 43 ' 5 o 42 2 6872
Kuwait 14 26 28 3 25 s 96 738
Libya 49 e 42 8 34 35 84 62165
Jordan 9 . 8.1 i3 - 11 i3 69 68172
Saudi Arabia _ 16.8 388 ' 35 -5 30 a3 78 6871
Syria ix0 A0.4 42 6 36 A3 53 65/69
Yenen 130 e S0 s 36 LR kY 32453
irag 192 40.5 3 ? Mo 10 3 68
Bahrain 05 09 25 s 20 26 84 6871
fran 59.6 167 L} 7 25 25 58 65/66
Algeria 263 443 S 6 24 24 54 61/68
- United Arab Emirate: 1.7 256 _ 22 4 18 24 82 078
Qatar. 05 - 038 22 o4 1.9 23 91 68423
Morocco © 262 . 408 28 8 C 20 20 47 6265
Egypt 547 S 813 o8 9 20 19 44 60763
. Lebaaon IR - 55 pi 8 19 19 85 64/68
" Toalsia ) 19 - 16 57 67169
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Table G-2.5 - Poprlation In Damascus City Goveraate by Census Distriet 1994

e Occupied | 80, of persons! fio. of porsons’ Dweliings under
| Fopolatica (1) Families  Pwettings " | per dwelling | per family’ _constvction
S 41285 . 9262 FY5N SRR X A 1,656

| 29886 550 sur| . ose 51 T15n

18476 S 3aAN 23 R ¥ | 53 B M}

A58 ORL06 C 08 RENET-Y | RS- 3 O $30
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non 415 A4S SN 1 50 | 587

484456 ). 2,746 S9ns| . 83 50 . 458
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18,781 4123 4036 ) - 1042 : 40 2,008
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s T8 | {oz N (R 5.0 1)
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Table G-26 - Central Bureau of Statistice Population Forecasts for Damascus City

Population® Average Annual Density
e Year  {millions)  Growth Rate?? (%) per km’
1995 1414 141 7.856
2000 1539 571 £.550
2065 1673 - o 1.63 9,294
© 210 ig02 . .50 10,013
2018 1942 ' 1.50 10,787
2020 209 10 1HE0

Source; Central Buireau of Statistics

YEstirnates for the years 2010, 20135, 2020 arc based on discwsshons with L8RS and not officialy publishod

Teble G-2.7 - Master Pian Population Forecasts for Damascus City Goveraate

Uensity

) Fopulation Average Growth
Year fmiltions) - Rate (%) peckm!
1993 1468 R156
- 2000 162] : 200 9006
2005 1372 1.80 S BB
- 2010 13n1 . S 1ar 10,433
2015 19M (S TS (V¥ L]
2020 2000 0.67 REREE
Sowrce: Municipality of Damascus Masier Plan
Table G-2.8 - Fopulation Projections for Water Supply Master Plan
iDamastus City Governate) - -
* Population Average Growth vensity
N Year (mlllmm) Rate** (%) perkm!
' 1995 Tlan . e 0wl
000 . LS S200 LR
2005 B W 5 ) C00 - &631
2010 . RH : 200 ©O10sM
2015 M3 19 1,14

2020 S ' 00 12983

SHrgrowth rate calculaied by the formata PP (1 +1Y whore 1=penitld in years, r=average gfomh fale per year,
P population at b\gmmne orpmod

. Table G-2.9 - Master Plan f'upu!a!lnn Forecasts for Suburbs and Rural Areas

: Average annuwal | DAWSSA
Population In, grovth rate*+t Sepvice Projected

© Year Rural Governate*.. ~ - {%) - Population**  Population*t+
1950 - . 2,863
1970 ‘ s 14,083
1931 S 18610
o 19 ; : . co
1995 T 35000 - 450% 144,760
2000 COAE8000 . 453% o 189,650
2005 600000 - 5.09% ‘ 231,615
2010 740000 5424 197,440
2015 1,020,000 578% 393,745
o 2020 1,260.000 432% 435,391 g
-

Y popalanion profctions from mynicipal IRaster plan
P aopulation based en census data
ey popi 1ation estimate based on growih rates eslablished in municipal master plan
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Table G-2.11 - Secvice Population Projeclion Scenarios

Average annu! growth rate {95-2015)

S

" Scenarlo 3 7 [Average Anaval] Scenarle 2 Walei | Average Annual] - ~i0 | Average Annual
= Myricipat " | Growth Rate Supppl \’laslcr Growth Rate |8 Growth Rate
Year Census :: Master Plain': (%) ra e (%) (%)
- 1960 582413 i o :
1970 080.629] -
1981 1,320,870
1994 Ls1z6t9) o
1995 SLEIZT60 | _
C2000 1,801 650 2.4 141
- 2005 R 2003,6!5 215 3.48
2010 3,495,240 i.66] 3.50
2015 S1.2310,146 1.36 3359
2020 2,486,392 1.33 3.43

Population

Scrviee Poputation Growth Forecast

t T

1960

1970 . 1950

1990
Yeur

2000

—3

2010

G-36

2020

o ¢--—Census

: ! -0 - -Sccmrm 3 Mumupa! \135‘\.1‘ Plan

o |
A Scenaiio 2 Water Su ppply Ma.sur
1 *Plan ‘ ;

<-A---Scenario 1 High Growth i

ey
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Table G-3.1  Average Number of Family Members
Average
Designation
Adulis Children
Damascus 6.01 3.87 215
o 1 [Dummar 6.12 400 2142
2 [Mouhajreen 5.98 4.07 1.91
3 |Rukn Aldyn 532 3.21 2.11
% [Berze 6.04 3.10 204
5 [Jobar ) 845 400 2.45
§ [Sarouja 524 3.76 1.498
| 7]odcity 6.27 4.20 2.07.
District 8 |Kanawat 5.72 4.00 1.72
| ¢ [Kadam 728 A 3.14
10 |Shaghour 6.35 4.97 1.28
11 [Midgan -~ 633 C 404 2.28.
12 [Mezze 4.86 3.62 1.34
13 {Kabon 4.83 2.97 1.87.
14 [Cafarsouse 7.25 425 3.00
| 15 Jyarmouk 4 643 4.29 214
TG JHigh 560 301 | 159
Class  [MC_|Middle 633 4.19 2,14
e Jrow 579 3.85 1.94
IR - [informal 6.33 3.70 283

(Source : Interview Survey)
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Table G-3.2  Average Monthly Income per Family

Sydantlira(S8.L.)
1USS= 6081
DeSIgnation 10003000 ‘| 30005000 | &000-10000 | 10000-26000 | 2500050000 |  &0000 +
No. | % No. | % | No. | % | MNo. | % [Ne | % | No | %

Damascus 25 | 421153 | 255|167 | 312 11e [ 198 ]| 16 | 27| 100 | 167
T T T Toummar i a5 1o 5 [200| 2 [ 0] 3 [20] & 240
2 [Mouhajreen| t | 22| 7 | 156) 5 | 14| 31 | 244 o] o 21 | 467
3 [Rukn Aldyn|  © o 7 [¥25] 2 [Sia| a1 166 2 | 36 125
"4 [Berze o o] 6 | 1256} 3t |6i6] 8 | 167 o[ 3 | 63
5 |Jobar 68] 14 | 318 ). 18 |48 | & |182] o] ol v | 23

"6 |Sarouja | 3 | 73| 6 [ 146 TR I A R TR EE o

7 [ola City "o ol 3 [ 2o 2001 6 {400 7 1767 7133 | o

District T8 [kanawat [V A Taa B8] 6 127] o] o] & |7 : i

g [Kadam 0 o 8 | 729] 10 | 236t 15 | 429} 1t | 290 + | 29 e
10 [shaghour | 2 | 59 206 13 [32] 8 |235F o o] 4 |1ie :[

11 [Midan 6 115 | 15 |-288 | 10 | 152 9 |3 2 Y 10 192
“12 [Mezze 3 eo [ 20| 11 [220] 10 [20| of of 13 | 280
13 {Kabon T3 |00 w467 6 [200] 8 [mo |- o ol 1 33
: ~ 14 [Cafarsousa] © o[ 13 [325] 12 | 300 125 oO| o 10 | 250
' 15 [Yarmouk |3 ( SA[ 19 [Hme [ @ [@d 61| ol o[ "2 | 38
T T’Hc High - o] o of o] o] 0 of "o of o[too [icoo
Class MC Middie ol o o] o o o] s [aso] s [1so] o] o
LC low 12 | 60| 8 | 30102 | s10 o| o] o o o] o
R Baformal ]:13"'[ 85| 67 | 35| &5 }”Tfa O "?["Wé"["md

(Source : Interview Survey)
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Table G-3.8 Walerborne Diseases

_ _ Typhold ! ,
D oS i g n ati on Oysentery P:"yas:;\;; ;’d Cholera Matarla Others
No. % Mo, { % Ne. % | No. % No. "
) o] 15 | 25| 1 2]. o] of & | 155
Damascus
T "i—‘l[j'{,r}',‘;ﬁ;;“ "o o] o] o of o} of of of o
2 |Mouhajreen] o] of o] of of o] o o] s |ur
3 Rukn Aldynd o[ o 4 A o o o) Tof 5[ ee
4 Berze Q o o} 0} :0 0 ot o} 2 42
sfiobar | o[ e OO e[ o[ e o 13 [ 2es
8 [Sarovja o] "ol o o o o o] o 5 |22
| 7jodcily | O] 6| e[ o[ e[ e[ e e[ o] o
District | _8 [Kanawat | 0| "ol o] o] o091 ST {34
9 [Kadam 0 ol 7 | 200 0 0 0 o] 14 | 400
10 [Shaghour | o[ of o e} TTOy e o ¢ v =4
MK T IO Y I O I I I I N
12 [Mezze | 0| o o | o] v [ 2e | 0| o V6 | %0
EE I G ) B B I ) O B R T
1 14 {cafarsouse| "o o] 1 25| of o o o “1 200
|15 varmouk | o[ o o o[ o] e e o[ T Ve
S [neHigh [ o[ of o[ ol 1t 1a] o] of 14 ] 140]
Class | ™ "Mid'dféif TTo e a[40 o] o o ol 1a 40|
: W€ how | o] of z el o o[ ool [ee
TR fnformal | o] O o asT ool el o 27 [1as

. {Source : Interview Survey)
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‘Fable G-3.11  Official Consumers Assessment of Monthly Payments

Reasonable Unreasonable Due To :
Designation s [ ho 7‘""""-““_’_“_‘: ) t_“;"n,m E:pilf:f:;&{éf
No. | % | Mo} % [ Mol % [ o[ % o T % | -
87 718 1113 283 25 _ 63 3 - 85 213
‘Damascus ' : ’ ;
T [Dummar |15 (@2, 2 Twis! o7 o] el 62 e
[ 2 [Mounajreen| 38 | 927 [ 3 | T A 24 o o 2] 4o
T3 |RuknAldyn| 26 {703 11 [ 7| 2 | 54 o ol 9 {243
4 lBeme [ {713 8 |7 of o of o & |27
6 ljobar - | 14 1538 12 |42 & |06 o) o] 4 |54
6 |Sarouja | 3 | 805| 8 |15 2 | as| o o & | 118
_ 7loacity | w {73 a s T2 63 of o z 133
District 8 [Kanawal | 24 | 89| 3 | Ma| o o] ol o 3|1
g lKadam | 7 | 4127} 10 | 588 ol o ) Of 10 | 588
710 [Shaghour | 27|60 | B [ 40| 3 150 o of 51250
-?_?ﬂﬁiﬁ?n EBEEOENEDEREE o "ol i2 {'3s3
'-_“1'2 IMezze 123 [ el o [ 281] 4 Ji2s]: .0 o[ 5 |156
13 JKabon . | 14 | ers| 2 [12s] o o a} o 27128
714 [Cafarsouse | 14 | S00 | 14 [ 500( & | 38| . 6] 3 [ 4%ba
15 {Yarmouk © | 13 | 684! 6 [316| + | 53| 3|58 2 | 106
HC JHigh - ] € | ai0] 16 [160] 4 | 40 of o 12 [’ze
Class | MC |Middtle |73 | 30| 27 {270 Ta | a0 | T2 20 21 | 20
e lew T T s [e e i {Tes | T [ 5 |52 | 280

h:

(Source : Interview Survey)
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Table G-42 Scrvice Atea and Pppulation (1398 15 2015)

. §998 W 008 - 18 . Wwis
Narowe of Arca . PPupotation] Area | Dvasin] Poputation] Arca |Duensiy]  Served | Area pBensiy] Sarved | Area [Deasig] Seived | Area | Bensity
L'y (hay L*+vy tha) Population] ha) : Population] <ha) . Jlopulation  [ha)

Yillages?

Tudapde
Hime
Tewarya
Rudsayy
Takadom
Mty Arad(Residensialh_ .
Aaaraba

Sub-total
Propased New Development Area

o [Kudioya Now Subwie”
o [Froposed Kud

Durnas Extension Area (st phase)
Duminar Eatension Arca (2ad phase)

opesad Assod Oy Fx

SpcialAraa 7
| others crot classiniedy . )

Subs total SAs0 - 28
Exbilng Damaseus Cly -
tab Ay
Mryhajeeen
AMeere
Kafar Sousch.
Kanawat_
Kadam .
Midan o

oGy
Shaghour

Sarouj T
Yaupouk

Beze

¥aboor | 28001 497

Qummar_ LI

Kassioun Mountaia . KR . : 2,555 . .
Sub-lotal 14222090 10638 - (3] 1.570.20 10624 115] 1.731.654) L0AM 163 1914103 10624 180 2,153, 125f G623 199
Total 1.5579508 11.161] - 1a9] 1336557 11.256 1545 1.958. 785 #1586 168] 2205 802 12.M9 §75] 2.501.108) 13517 185

1Sourve | Dapasius Covernate, DAWSSA and the Study Teamy

(Renarksi *  : Area of Viliages Is water served area
*o o Tuisabulk waler dyshean to supply waler from DAWSSA
Caer: Sepvide ovel 1o 1he tolal popelation s estimated 74 % in 1998 and 90 % in 2000



Table G-4.3  List of Informal Connection Areas
No. Name of Area Population | Arvea Existing Conditions
o 1995 (ha) { Distribotion Main & Water Meter | Remarks
1{Esh - Al Warwar 15,180  31.9)under construction (Kaboon Wells) | 1845 Connections, | Reservoir
uscd Booster Pump 7300 m (DS0-150) pipe length
2{Kassioun Mountalns Fool (Akrad) 33,917 . 10.8|partially installed, no meter
___|Mouhareen 20.1){(KH & K2) _
3| Tictreen 154481  36.2|partially instatled {planning)
. ) No meter -
4scbar Surcunding - A1 Aksab Mosqué 25,14 63.7|partially installed {planning)
§{k:zst - West Tabbakh 12,669]  135.2{partially installed
{map) .
B Mokhayam A Yarmouk 86,068 118.0[patiatly uscd Private Wells {planning)
{Tadamon & Zahers) ' project is on starting by the end of 1996
7| Naher Eshah - Dishhadit & Asalie Kadam 37,005 pariially installed iplanning)
Al Kadam A ' 60.5 project is on starting by the end of 1996
Al Kadam B is
AtKadom C 184
8|Kafar Sousch Ocganicatios Non Non |Re-developping Area under construction by Damascus Municipality
) : ' e (not informal arca) :
- 9latQereaz & 10,692 24.9[paitially installed
- . [Shageur Bassateen : 39.3[Partially used Private Wells
A0 Merze - Ray 32,786 110.5[partially installed
Kafat Sousch - Lawan 14000] 598 ’ . .
M [Merze 86 46,390 95 7 under construction (M1 & M2) constructed Elevated Tank:500 ml
_tmapy F used Boostes Pump :
12 {Somareya 4,590] - 37.6(partially installcd ' :
. [tenap) . "+ |used Booster Pump al cach bilgiﬂg (Military Housing Area)
13 1Dymmar - Wadi Al Mashare 14841 -~ 41.9(Non 'y liplasningy ‘
_fimapy ' j - : caonsirucied § wells & instatied 3 pump:
14]Tzkadom ©36,750] © 54.5|partially installed - . |planning) - ;
: o * . {(Takadom Well Ficld)
15[Kadsaya . 20,300 50.0]Non
Total 407.000| 1,650.5
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Table G-4.4 List of informal Connection Arcas (1995)

No. Name of Area Population | Area | Daily Water Consumption (md/d)
|1 (ha) {Estimated)
1|Ech - A Warwar 15,180 119 : 3,036
2 [Kassioun Mountains Foot (Akrad) C 33,977 10.8 . 6,795
_ l(Mouhajeeeal 203 : :
3|ticheeen 15448 262 ' 3,090
4|tobar Strouading - Al Aksab Mosque 25,704 63.7 o 5,141
§[East - West Tabbalch - : 12,6691 1352 - - 2,534
{map) . ' .
6| Mokhayam Al Yarinouk 86,668| 1180 ' 17,214
| {Tadamon & Zahera) .
7 [Maher Eshah - Dahhadit & Asalic Kadam 37,005 j B X1}
Al Kadam A : 60.5]
Al Kadam B : 1 3iS
Al Kadam © ‘ - 184
., 8iKafar Souseh Organisation o . Non - Non_
) | | 9|arqurae _ | 10692 249 : _ 2,138
{g _ , ‘ | _[Shagour Bassateen oL | 393 D
' | 10{8terze -Razy o 32,786 1105] L 6,557
| |kofarSouseh:Lawan 14,0000 598 N 2,800] -
AfMeacerss | 4e390{  9sa| _ _ 19,278/ -
{map)’ : = N : e . . U '
12]Somareya : o © 4,590 376 - - 918
¢ |{map) - . e o ' _ B Co
13| Durvmar - Wadi Al Mashase S g 419 2,968
(map) . o . - . L : . .
14] Takadom o 36,750 - 54.5] - _ 7,350
15]Kudsaya _ 20800] 500 . 4,160
Total- ‘ “406,900] 1,050.5 ' - : 81,380
per capita (Iped) ‘ ' ' s 200
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Table G-4.8  Unit Water Consumplion by DAWSSA's Classification

- Unit Water Consumpiion

Unit
" Classification . {Damascus)* (Japan) {Recommendation)
U DomesicUse - et | oamope T
High Income ' 212236 160 - 250 - 250 .
. - Middle Income 163- 191 2007210/ 220
_Low Income - - 120 - 184 170/ 1801190
2 Govemmental Use - fo- oo foasyrt e
- Goveminént Offices & Facililie§m¥d/connection 51 : 51
e feawerkes ) 266] 100200 i
" School _{m3/d/conncction 14 o 24
SRR o [rustadem 6] . 40-50 i
University m¥diconnection 17| I 500
o Uastident s w0200 |
Hospital md/d/connection 7)) I 800
e Mol 1000 ..
Sport Facilities m3/d/conncction 176 - Reéguired 176
- : ' Vd/worker _ - 486 survey '
3 Commercial Use ml!dfconn.cc(ion - (0609 S
~ Hotel 148 148
N (7 R an| 250-300 o
General Conimercial User m3fd/connection Required 13
- Large Commercial User 10]  survey 14
Theater m3/d/connection 44!  Required 44
'sun'cy
3 Industial Use Jmdvconnectiont ax | T
FFactorics m3/dfconnection Requiced 128
- Large 2875 survey
© + Medism 84.4
SSmall- o 26 o
Manufaciuring m3/dfconnection 0.603 0.600
Ul Religicus & Public Facilities | o ~ S
Um-Ayad Mosque m¥/d/connection 44 44
Other Mosques & Church m3/dfconnection 4 4
Public Tap/Fountain m¥/d/conncction 72 72
(Remark)

meter reading suevey. -

3 Average unit water consumplion based on the bilied consumption in 1995.
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Unit water consumplion in Damascus are data from the resulls of the Interview survey and the water




“Table G-4.9 Summary of Water Use for Hotcl

[ Nuaber of {Namborof]  Average Water Con‘sumptian m¥month)in 1395 | Unit Waker Consumption hlj};\; l-ig.’ayj:t:
Class Stuff Meberss  Beds | Fao-Mar { Apr.-June| July-Sep. ] Oct.-Dec.| Aveeage | Fan-Mar.| Ape.-June! julyﬁgp. Got-Dee | Average |
! linternational {3} .
11Sheraton Damascus Flawed 450 s00| 10,710 1344 9510; 1430 2013 Tt 896, 634 1162 852
2 Meridien Hoted 400 IS4 PRI 22200 8500)  TE00|  N918 155 | G6G 1,343 L LM
3, Cham Palace Damascus®l 135, L33 149, 630 1,650 480 750 8 B’ i8 17 2
- |Aszeage 128 136f  14.0t0; 478200 19,003 - 22,545 RS 135 o2 2 I A 1L | .
2 [Dalune (12) . . . : :
Semiramis Hotel 80 WOl 1830 1800]  2700] 1500 . 1,958 305 300 450 250 6
2 Fardoss Towers 175 143 2550 2540 3690 372 3,300 664 85 $50 £41 769
N Ommay sde Hotel a1 75, 1830 220 1,180, 750] . B34S 813 937 ¢ 613 333 687
‘yFlaza 140 o 5880 6,330 6,510 . 56330 6230 L1 1] I A7 735 128
“s| Al Bustan®2 35 w| o dm|  ese :oxs0] T2 ) & 1Y) 51 13 65
. JAverage S [1:X] 2,356 3,802 2913 2,508 2499 b 564 34 445 545
37 |First (15) i i : i S a ) ’ g
HAsia .30 i 3001 156 360/ il 308 5} 62 69 40 ‘59
$amar Kand 2 i 180 450 ol 159 263 55 138] 82 45 80
Himad b L0 150 430 T30 360 13 N 28 W [ 1] H1
AAYTan 15 132 570 750, BEQ) &% 703, 14 18% 205 174 78
sA Shark 0 160, B:13) §,200 1950 1410 1,38 169 250 406 bl 280
Average b2l 129] - 4o 848 834 o812 oyl 67| ns| e8] a8
1 [Second 130) . _ ’
1| ¥inesia 45 200 © 430 510 330 60 53 80 90 55 10 59
Al Sa0di [ T 270 130, 420 300, 330 122 149 189 15| 149
Al Dara 25 41 360 430 600 540 495 i) 364 455 Loy ns
4 Samis 45 120 §80, 1) 270 §50 210, 50 &7 75 12 58
sl Snabod*d il (43 300 300 300 300 00 52 52 152 152 152
 lAvemge 21 101 -318 3 g4 0] - 338 105 125 a7 ®l  n2
S |Third (8T ]
1| Raciises Fiest H] 37 30 90 4] x 33 n Bt H 2 47
2[Al Bahren 5 39 &C 6D 150 90 0 31 5t 123 77 7
s[Al Akdar ? a7 e 330 430 Fa0 3 [L4] 134 298 191 29
4{Al Amaal 10 57 210 350 . 360 280 270 104 149 179 L3 (2
SIAT A Ahad Aljadid H 25 30 60 B Pi 6% 68 k) &9 132 [ - T8}
L fAverage 7 H R0 168 n Lo OURBRER 1) NN LSO - NN 1| SR .) N 12
AVERAGE . 102 239 3431)  4363]  4675)  5208] 4431 304 383 k) 193 il
{Sourve : DAWSSA & Ministry of Tourism)
(Remadks) ) .
1 Supplicd only drinking water from DAWSSA
*2  Used private well
*3 Assumd 300 m¥m due 1o 0o records during the think quarter
1hn0 . s
1
0
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Table G-4.12  Summary of Water Use for Factories

Area | Main Production | Numbee of]  Average Waler Consumplion (m¥mondh) in 1995 Unil Water Consumpiion per Worker (Wworkeshd)
. Typefame of Factodes_ | (m2)|  fron or Stayean)] Woskens | Jan-Mar. | Ape -June| July-Sep 1 0ct-Dee ] Average | Jan-Mar § Apr-Jonc| Fuly-Sep, Ot Doe. | Average |
1 |fight Indusries
1| Wearing & Spinning Co. na na 1440 3,660 2,430 210 131 1798 53 56 65 53 - 68
] Glass Eactory 1500 2250 0 ool 2180] o 17 50 47 48 49 48
3| Dar Al Banih Priniing Es1. ssol 260  230E 390l 30 D 158 144 241 s 192
4] Al Wehda Printing Fst. s00| 2830]  235300  2390]  20t0] 2458 161 54 89 b ]
s| Techrine Printing Fst. - 480 £00 810 660 578 80 100 93 "o 9%
| Averape 1 s18;  2376]  2010]  2386) 298] 2239 8 73 85 ] Kz
1 [Chemical Industries )
2] Al Azhtia Co.(Rytber Proclun (s} & 3 3 20 g8| #Divor | KDV | #DIVIGY | #DIViO:
2] Tanaing Factory L] 60 20 300 510 285 13 &3 95 181 90
3| Puinting Factory % 9 & 30 e8| #pivor | #oiva | oot | spivio
Averspe 105 ® o] - vl - %0 150 2 38 ! p2) %
¥ iMedicst Industries .
1] Serum Factory o0l 4niol 300  4200] 4080 4083 685 650 e 650 £81
1} Medicing Factory w00} a0l pEso] 20w 20| dots 338 303 343 350 13
3 of #Divor | woiva | enevicr | sbivir
Avesspe 20| aeoco] 2855 xaes) 1090|2038 $30] 1 443 428 513 509
4 |Electrie Industeics ) .
1 Bty Fatory TEN] IR T 1| 450 600 s8] . 60| 15 kH 43 37
2 Syrian Electronie Co. ste] as20l 2830l rew| 22208 2828] - 168 sl w | 103
E) : . : ¢ snivor | poIvir | epivie | abivig! ’
| HAverage g2y amol Cowas|  mass] 141010 L 13] 65| 1 52 o i
$  {Food Industrks - - o . :
1§Foed Provessing Factory : 50 tsol -1 210 150] 158 105, 8| 4 0o 108
3| Milk & Yogun Facloy 0] 15240 1reao] ov0]  ees0e] 1.:13) . 2309 2mE . 3en| o 2585 263
3| New Food frocessing - 5)) 430 T 2000; 1850 ST I YT > 1+ S I 511 IR X5 sol L4l
* afBeer Facuy ta] g4l 6590 - amx| A 140 15291 need| zosy oaam| b0
| |avesage ns| - ssis]  ess| 73| erw| oesrr| o wgEs] ager] 2| d.s08| ¢ 334
§  |Heavy Indusches : k : : : e .
1] Muchanical Structures 1Eol ¢+ &1B0| - 6350] T 4sso] 4350 L sAm 14 125 5 8 “102
2| Amiahthus Cement Facrory soof 3510l 2em)  asi] aomer  3s03 | 1 198) 34 m| e
P I : . : : ot Lo | enoveo! | spiva [ sDiveor )
Asvcrage Lisol © Ames| 4s0] - 4230]  anst 483 149 W] an 1 -1
¥ [Others : ‘ : . - ! : .
" 1[Canada By Cola Factory 30 150 360, 6% - 390, 390 200 o0 T, #00] 433 [3.1
2[le¢ Favtony : MO 10 150 129 188] POV | #DIVA | #DIVIO! | aDIVIOH :
_ M[RC Cola Factory sasl Lozl | (el oaof T oms] - one LIT] IR 321
Aveoage | - C . I B} | 170 310 a8 %0 308 i1 LI R ) 267 3
(Source s Ministey of Indusiry & DAWSSA) ' . : : ’ : :
Unil Large Consumption Midisin Consuniplion Small Consumption Avcrage
more thaa SO0 mYm | 1000 mW/m to 5000 m¥'m less than K000 mVm i
SumberefFaciorics - e ALV L ootk 6
Numbes of Workews - fperseas|) o 2%o0 1 fess - . 8Ol
Ancrage pumber of Weikurs [TER 350 757 14% 458
pebacon b e
Average Water Consumplion. {m¥m [ 1531 2552 iw 1545
pekectoy 0 ko
Unit WAer Conganiplion Vd 481 542 85 8
pot Waorker I :
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Fablc G-5. 2 W‘ilcr Dcmandl orecast by Water Use Classnf ied Aml)sns (Allcmah\ ¢ l)

_ ‘ Yeur : 2000 2005 . 2010 20135
Factor for Basic Frame B ' Unit® - 0 -8 S 15 . 20 .

1 Arca{km?) . ' - m2 | 162l . 1286 115.86 12349 13517
1.1 Existing City : ©106.25] 106.25 106.25 106.25) . 106.25
1.2 Viflages & New Developed Arca sy 68l L 9.6} 17.24 2892

2 Population -} 1000 persons 1,554 1,737 1,949 2,208 2,504
2.1 City ' . 14221 - 1570 1734 1914 2113
2.2 Villages & New Development Arca 132 167 215 291 388

3 {Billed) Population Served FOOD persons 1,150 1,563 1,949 2205 2,501

4  Percentage of Population Scrved (372) % : o0 100 . 00 - | 10

5 Daily A\‘crage Water Demand o m3Ad P 448,200 855,100 618,000 694,500

5. Water Deficits* N S ‘ ' '

52 @ited Consumption} | mya SRETINN SRRLS AU NS
- BDomestic o b mw T 266,600) . T 369700] 4200 485200
2 GovernmenualUse .|| 373000 98800 .. tordoo] 1082001 118,500

Governnicat Ofllus&i‘acths _ S LR 3,100] 36363 39.832
Schools md 1,010 1037 1,106 1,241
Universitics ' ' 3 L 21038 0602 . 2303 25,233
Hospitats ' miss R 36866] 37,855 40,367 44218

1 spearacitiies | oew || eer] - 6ssi| 7306 o 8003
O CommercialUse o |oocews o fo o 7800] 237000 (244000 26000, 28,400
 Howls miu ' 13,196 13,550 140 15827
Commiécial Users il 9,903 10,168 10,84 11,878

CTheates a0 o) 6] 616 I .
CHidescdiUse o | oomws ] pseol 61001 630 6700f 7,300

Factorics ms 4,720 4,847 5,169 5,662

___Manufacturing L e b |owamyp o ndeep o 1503 1646
5) Watcc Right Obtigations | mw | 40700 425000 ..._______‘!?_.--?QO . _4_?_'_5_‘39 42500

_ (Unebilled Consumption) ——F b L

- 6) Religious & PublicUse | i 0500] L0500 10800 nse| 1?690

Mosques & Churches (S00m?2) - mil 2,176 2,180} 2,237 2383 2,607
Public Taps/Spocial Arca m3 $280] 8293 8,517 9,083 9,919
6 Uncounted for Water
6.1 (% of Production Waler Requited) % 7 61 69 72 75
162 % of UFW % 627 39 3 28 25
1) Meter Malfunclion % 14 4 3 ) 0 0
2) tnformal Use % 13.6 4 1 0 ‘ 0

| 3) Sysiom Losses % 47 32 30 28 25

7 Daily Average Water Requirement** m¥d o 618,000 738,600 801,600 §61,900 226,000

7.1 Avcrage Flow {15} 7.500 8,600 9,300 10,000 10,700

7.2 Yearly Water Requirement MCMYy 275 2700 2924 346 3380

7.3 Yearly Water Production Amount MMy 2183 ]

8  Saving Water mid 462,000 115,000 29,500 41,600

* Losses in case of the former % of UFW m3A 1201609 916,007 £91,775| 968619

9 Daily Mavimum Waler Requirement Al 668.800] 843,100 913,100 9826001 1,055,609

~{Load Factor ¢ 1,14) . .
10 - Unit Domeslic Derand per capita ped 10 171 190 192 194
1#1  Unit Water Demand per capita: iped 270 287 285 280 il

(Rcmmk) * ; Estimated oo the assumption of the water consumption per capita with 185 Iped.
+: Effective water Requirdment hased on data of production on April.
S UFW in 1995 is estimaled from waicr production amount (598,100 m 3/

G671




‘Table G-5.3 ~ Water chm'and'Forcéésl by Water Use Classified Analysis (Alternative 2)

(Remark) * : Estimated on the assumption 0f the \\.xlcuonSumpnnn per copita with 195 Ipcd
4+ Effectivé water Requirenient based on data of peoduction on Apiit

Yeas) - 2008 2000 | 2015
| ___Factor for Basic Frame o Unit 10 . 15 20
1 Areatkm2) ' m2 1s86] 12349 §35.47
'1.1 Existing City 10625 ¢ 106,25 106,25
1.2 Vitiages & Néw Developed Arca .61 17.24 2892
2 Population ‘ 1000 persons 1949 2,205 2,501
2.1 City 1,734 1,914 2113
22 Villages- _ 218 21 388
3 (Billed) Popuiation Seeved. 1000 pessons - 1,949 12,205 - 2,501
4 Percentage of Population Served (M2) % 00 [ 100 100 |
S Daily Avirage Water Demand m3A 594,100 662,100 ' 744,500
5.1 Watér Deficits® © | : m3d : A
52 (lled Consumptmn) i __._m_ﬁﬁ! ) ! N R T
DDomestc 1w | i26300] 29nsoo| aosaoo| asrace| sasae
2 GoxanmenmalUse_ - | ww | 37300( . 93.800] . 101.400] 108200 ' 113.500
Governmeni Offices & hmhhes min 33200 34,100 36,363 39,832
Schools s 1,010 1,037 L1612
Universities mAs " 21,038 21,602 23036 8.2
_ Hospitals Mk 16,866 37,855 40,367 44,218
 SportFaciliies o oowaw | 66720 68sf7.306) 8003
) Commercial Use Cews | 7s00]  »a00) 244000 260000 28,400
Howls 3 13,196 13,550 14,449 15,827
Commercial Users miAg 9,903 10,168 10,843 F1,878
[ Mheaters e | el ed  ere 740
4 Indosirial Use omw | useo] C edoo  63e0] 67000 1300
Factorics m3 4,720 4,847 5169 5.662
~ Manufacturing mMd R B Y24 ARl 150} . 1646
5) Waler Right Obligations myva | . a0200] - aasoof  azseof o a2se0f 42500
~{Un-bifled Consuniption) L 1 R T
6) Religious & Public Use m 10500 105000 10800 11500] 12600
Maosques & Churches {500 m2) mi 2,176 2,150 © 2,137 2,381 2,607
Public Taps/Special Arca mlA 8280) 8295 8517 9,083 9,910
6 Uncounted for Waler
6.1 (% of Production Waier Required) % 37 61 69 7 15
6.2 % of UIRW % 67 39 31 28 25
1) Mcter Malfunction % 144 ’ 0 0 G
23 Informal Use % 136 I ¢ }]
3) Systein Losses % M2 12 30 28 25
7 Daily Average Water chmremenl“ A 678,000  786,100] 857300 923400 992,700
7.1 Avoage Flow s} 7.5 9,100 9,900 10,700 11,500
7.2 Yealy Water Requirement MCMy 2175 1869 K1 PAY 3370 623
1.3 Yearly Production Amotnt B MCS‘EI;_r_ _ 83 .
8 Saving Water m3n 491,100 124100 32,000 45,700
Losses in casc of the former % of URW m}d 1,277,212 980,363] - Usidil },038,354
9 Baily Maxinmum Water Requirenent s 668,800 896,200 977,300 . 1,052,700 . 1,131,700
| (Load Factor : 1.1 L . L . - N
110 Unit Domestic Demand pctéapila iped 110 190 210 A2 | 24 "
L1 Unit Water Dentand per capita iped 280 305 305 300 208

 UFW in 1995 is estimated from water production amount {598,100 m¥/d}
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Table G-5.4  Water Demand Forecast by Water Use Classificd Analysis (AHcinative 3)

: 4 Year R 2010 s |
Factor for Basic Franie . T R 15 0
1 Area(km2) . km2 11162 112.86 115.86 123.49 - 13517
1.1 Existing City ' ' 106.25 106.25 10625 106.25 106.25
1.2 'Vil!agcs & New Doveloped Arca 5.37 6.61 261 17.24] 2892
2  Population : 1000 persons - 1,554 21,137 1,949 2,205 - 2501
2.1 City o ; . _ b422( . 1,570 CRIM 191 A
22 Villages : L - 13 1| S| 391 - ¢ 388
3 (Billed) Papulation Scncd ' - | 1000persons . 1,150 1,563 1,949] - 2,205 2,501
4 Percentage of Population Served (¥2) - % M b %0 100 f 100 100 :
§  Daily Average Water Demand are | 3279000 dS{T00 ¢ 562,300 6413000 734,500]
5.0 Water Deficitst | e | 103800 o ' 3 D
5.2 (Billed Consuniption) R I T 25 1 T R R R
S Domestic 0| e | 1263000 0 222100 376900 3494000 $35.200
HGoverimeptalUse | om0 373000 98800 101,400] 108200 118,500
Government Offices & Facititics m3/ 33209 34100 36,363 39832
Schools - _ ' mHd 1,000 1037 . 006 1211
Universities ' wda | Caes| - 2ne02| 0 23036 25,233
Hospitals - _ m3d - 36,866 17,855 40,367 4,218
o Spewt¥meivies oo | cows | oo | 6672t 688N 7306 8,003
ThCommenilUse | mw | sl oangool  24d00] 26000 26400
Hotels mix : 13,196 13,550 14,449 15,827
Comineecial Usees ' mid 9,903 10,168 10,843 11,878
Cothewes o boew b el el e 0
_4) Tndustrial U':g, o R N I I Pt ) 6 [10.5) . 6300 6 7,300
g Factorics ndA 4720 4,847 5069 5662
& O Mamfwcwdng o bowewme L | | wam| s 16t
S WakcRigh Obtigations | e | 40700 dzseol  aasoo| 42500 42,500
~ (Un-billed Consumptiony -} o o
6 Religious & PublicUse Cwwe | 10500l 10se0f 0800l 1Lso0) 12600
Mosques & Churches (500 m‘2) mid 2,176) 2,180 2,237 2,383 2,607
| Public Taps/Spectal Area m3d .. 8,280 8,295 8517 9.083 0,949
6 Uncounted for Water '
6.1 (% of Production Water Required) % R 61 69 n 74
62 % of UFw % 627 39 K} 28 25
1) Meter Malfunction % 14.4 3 0 0 0
2) Informal Use % 136 4 1 a 0
1) System Losscs % 347 12 30 28 25
7 Daily Average Water Requirenient®* miy 678,600 748,700 811,400 898,600 992,700
7.1 Avecrage Flow (iss) 7,800 8,700 0,400 0409 11,500
7.2 Yearly Water Requitement MCMy 2415 2133 296.2 g 3623
7.3 Yearly WAter Peoduction Amount MOMYy 283 |
8  Saving Water i 167,700{ 116,500 31,100 45,700
Losses in casc of the former % of URAY g . 1,216,354 927,888 929,726) 1,038,354
9 Daily Maximum Water Requirenient mW 759,400 833,500 925,000] - 1,024,400 1,131,700
{L.oad Factor : 1.1} - _ N
10 Unit Domestic Demand per capita 1 e il 180 L I 214
- [11__Unit Water Deimand per capita : Iped 285 290 289 |92 298
{Remark) * ; Estimated on the assumplion of the polmua] water consumption per capna wilh 200 Ipcd.
, 40 Bffective water Requiresicnt based on data of production on Aprit _
g-. s UFW in 1995 is estimated from watcr production amount (598,100 m3/d)
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