MAIN REPORT CHAPTER 5
554 Implementation Schedule .

In preparing a realistic schedule for the implementation of the project, DAWSSA will
‘organize the construction " activities. Most construction works will be conducted by

+ contractors and supervised by DAWSSA or it’s designated consultant.
SUN & District Meler Area (DMA) 'Sys'tem project
Project is éxpected to start in 1998 and be completed in 2006 with financing signed in
“June of 1998, detailed design starting in January of 1999 and pipes procured in January of
2000, as shown Figure 5.5.1.
) Mez’zé-Razy:& Kéfar-S'ous_eh-Lawan System projed
Project is ex;icclcd to start in 1998 and be cbmpleiéd in 2001with financing signed in

June of 1998, detailed desnbn stamng in January of 1999 and p:pcs procured in January of
2000, as shown in Fugurc 551
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Table 5.34 (1/2} Summary of Flow Network Analysis (Tentative)
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Table 5.3.4 (2/2) Summary of Flow Network Analysis {Tentative}
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Table 535 (1/2) Summary of Flow Network Analysis {Alternative 2)
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Table 535 (2/2) Summary of Flow Network Analysis (Alternative 2}
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Table 536 (1/2) Summary of Flow Network Analysis (Proposed: Alternative 1)
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Table 536 (2/2) Summary of Flow Network Analysis (Proposed: Alternative 1)

(Fource: DAWSSA & MCAy
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Table 5.3.7 Distribuition Facilities for Mezze-Razy & Kafar Souseh-Lawan Area

Items Dc-scﬁplinn Unit | Quantity Remarks i
1. Distribution Pipeline -
Ductile iron pipe ND60O mm, push-on jeint m 700 from NS08 branch point
" ND$00 mm, " m | 1200 |
" ND400 mmy, " ‘m 1,400
g ND300mm, " m | 400
" ND250 mm, " m “1,000
" ND200 mm, m | as00
" NDISOmm, " m | 4700
" NﬁlOO mm, " m 1,700 .
Polycthylene pipe ND 80 mm, m 4,600 ‘
v | IND 50mm, Wl 16100
Total Length B ' ni 36,3OG
2. Valve and Fire-hydrant | _ _
B_ullcr'ny valve - | NDs0o mn*;, tlange joint nr 1
v NDSOO mm, -, " nr 1
E NDIOU mm, " ar 2
Gate valve ND30O mm, " ar 2
S ND250mm, " nr 3
" |ND200 0, ar 2
" NDISOmen, | 8
" ND 100 mm, S nr 7
" ND&Omm, " nr 50
o NDSOfm, o | 19
Fire-hydrants ND100 mm, underground lype | nr 25 ]
3. Flow Meter :
Ultrasonic type flow meter . | ND60O mm, including Scnsor nr 1
Flow meter Sensor ~ |nD10omm, ' L ar. 1
L | ND200 mm ar Ny
4, Sci\'icé Meter _ , _
ND 13 mm, multi-jel type - | oar

Water mcter
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6. PROJECT EVALUATION
6.}  Economic Internal Rate Of Return {(EIRR)
6.1.1 General

Water available for consumption will increase through the significant reduction in
unaccounted for water. This increase in available water will generate many economic benefis
which will enhance socio-economic conditions in the study area: lmprovémehts to water
supply in the informal arcas will also have a significant impact on redueing !hciﬁbidence of

water borne and water related diseases. The economic evaluation of the of the Damascus

“water supply improvement project is made on the basis of the economic internal rate of return
' (EIRR). The two main components of the EIRR :anaiysis are: 1) economic cost; and 2)

" economic benefil. Eaéh'00111p0_rleilt is,di_sc;ussed separately in the sub-sections that follow.

Al costs and bcncf’!s are eshmated in US$ at constant 199? economic pnccs
excluding taxes and dulles The DMA, and distribution nnprovemcnt works are cvaluated as
two scparate projects. Econonmtic evaluation is discussed in the following paragraphs with

supporting details presented in appendix D.

©6.1.2° Economic Costs

The éapital costs of the proposed investment in the Damascus water supply system are
swinmarized in terms of economic costs in Table 6.1.2. The estimated project construction

cosls are converted to the ccomomic costs by app‘lying the shadow exchange rate

(509[ lUS$) (0 the local cost components excluding taxes and duues Economie costs

include engmeermg, admnmslranon and conhngcncy allowances Replacement capital cosls for:

the DMA pro;ecl have been mctuded evely 15 years ‘for Ieakage detection and master flow

*meters eqmpment Assets are assumed to have no residual value at the end of their useful

economic life.
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Incremental operational and maintenance cosls are also estimated on the “with” and
“without” project basis and include related increases in stafling, materials and electricity. The
incremental O&M costs for the distribution network in the Mezze-Razy & Kafar Sousch
Lawan area is assumied to be negligible. Incremental costs for leakage detection crews and
DMA flow monitoring are estimated at $32,000 per year starting in 2001, one year after the
first stage of the DMA system is implemented.  An allowance is made to increase the spending
fevels for leakage repairs and network mainténance since the DMA system is expected to
increase the number of leaks detected.  The current spending level is estimated at
| approximately $350,000 US per year.: This amount is increased by a total of 70% over the 7
- year DMA implemen{alion period to provide a total of $600,000 US per year by the year
2007.  This néw lével of spending represents approximately 0.5% of the tofal estimated
- network replacement _\}aiue of $i,200,000 (1,200km x $100/km) which is considered within
' tﬁe normal range :adop'iéd by most utilities to adequately protect their existing investment in

infrastructure.
6.1.3  Economic Benefits -

The main beneﬁt of lhe DMA system is the incremental revenue from watcr cavcd duc

‘to reduction in leakage

The p_rins;:'ip!c be_ﬁeﬁts of the Mezze-Razy & Kafar Souseh-Lawan projcci hash‘ecn
' .duahiiﬁed based on: (1) public heallh.beneﬁts through a reduction in waterboing (ﬁscases, and
(2) incremental revenue from the sale of water to informal residents; Estimated ceonomic
benefits are pre’scmed in Table 6.1.1. r he DMA pro;ecls will reduce the amount of lcakagc'
resulting in a net increase of 18.5 million in the amount of water available for consumptlon .
This 1n<,remenlal water 1s eva!ualed using the average Un:t Cost of Leakage (UCL-- 0.04 USS)
whlch reflecls expected cost savmgs in annual operatlons and deferred caplta! e\cpendllures.
. over lhe 30 year life of the project. The DMA project will provide a total economic beneﬁl of

.- : $738; 360 per year by the end the year 2007.

The extension of the distribution system into informal areas will increase the number of

metered consumers. These works are evaluated on the basis of customers capacity to pay and

6-2
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estimated savings in health costs attsibutable to the project. Based on the existing average

economic tarif of $0.10 per m® the project will result in annual water sales of $3 76,000,

Significant public health benefits are expected from the extension of the distribution
network into informal areas. However, these are difticult to quantify with any certainty
because basic heallh statistics on the incidence of water borne disease are unavailable. Based
on experience in other countries with similar informal urban developmeats it is highly likely
that many water borie diseases (e.g. typhoid, hepatitis, :dysem_ery, gastroenteritis, cholera and
others) are prevalent in these informal areas. These are likely to be the source of considerable

distress, and hardship to the informal residents.

ln the absence of data, an cstlmate of costs & benefits is prepared based on the results

g of an cconomic evaluation carried out for a study area with smular socao economic condmons

(Baku water supply system study - Woild Bank 1995). The quantification of health benef tsis

- based on estimates of the economic loss related to the incidence of water borne diseases under

{wo main headings: (a) Value of lost production time duc' to illness; and (b) Economic cost of

‘medical treatment. The economic loss due 1o premature death is ignored in this study because

- the population in the 'study’ ared is'relatively small and - the ineidéncc of death ielated to

waterborne disease would have an insignificant effect on econo:mc cosls. ’l he economic cost

calcu1a!lon paramclers are exprebscd as follows

Toial l:conomlc Loss (TEL) Cost of produclwe lime due to illness (CTI) + Cosl of mcdwal

expenses (CME,)

For the 50, 000 residents, the estimated CTI cosls are 330 000 and the CME costs are -

:$216 000 resullmg m a total economic loss of $246,000 per year atlnbulable io waterbome

daseases m the populallon of Mezzc Razy & Kafar Souseh Lawan area. T h_e econom:c

*analysis assumes that only 50% of the health costs (i.e. $123,000 per year} will be sﬁavi_ng.s'

attributable to the:projcct since the absence of proper sanitary drainage will tikely be the
source of continuing health problems. The total annual cconomic benefit attributable to the

improvement of distribution in informal areas is $499,000.

6-3




MAIN REPORT CHAPTER 6

6.1.4 Results of EIRR .

Discounted cash flows produced for the DMA and Mezze-Razy & Kafar Souseh-
~Lawan area project are shown in Tables 6.1.3 and 6.1.4 respectively. Projects with an EIRR
above 7% (assumed oppoitunity cost of capital) are deemed economically viable, Sensitivily
“analysis is conducted to verify that the project is feasible under the following conditions: (a)
Case 1 - project costs increase by 15%, {b) Case 2 - benefits decrease by 10%, (¢) Case 3 -

Case | '+ Case 2.

The extension of the distribution system into Mezze-Razy & Kafar Souseh-Lawan area

has an EIRR of 8% while the DMA project has an EIRR of 9%. The results of the sensitivity
analysis indicate that the economic viability of both projects is sensitive to changes in the

cost/b'en’eﬁt stgrea'm_. Under the worst case scenario the DMA project has an EIRR or 5% and

the informal area project has an EIRR of 6% making both projécts.only nmrginéliy'acceptable. '

6.2  Financial Analysis

'6.2.1 - Financial internal rate of return (FIRR} -

_ '[?irlanci_al_ analysis of the Damascus _wa'ler'supply_imprqvemént project is'carr_ie_d outto
. determine what tarift increases if any are required to provide sufficient révenjue to cover :
operations aind project funding requirements. The capacity of residents in Mezze-Razy & &

Kafar Souseh-Lawan area to pay for tarifls is assessed by comparing current monthly water N

charges to houschold incomes,
- Finangial viabiliiy. of the \vater"suppty master plan as a whote' is carried out by

“assessing the financial internal rate of return (FJ RR) on the basis of project cost estimates and

the incremental waler revenue generated by the project.
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6.2.2 Incremental revenue

The DMA leakage control project and the extension of the water network into Mezze-
Razy & Kafar Sousch-Lawan arca are expected to provide significant increases in the amount
of revenuc generated from water sales. Tofal incremental water sales resulting from the
projects are identified in Table 6.2.1. Revenue is calculated on the basis of the average tarf¥ in

1995 (most recently available data) of $0.11 per my’ obtained by dividing the total revenue

- from water sales by the volume of water sold. This tariff is assumed to be the same at 1997

prices for the purposes of evaluating financial benefits: This is a conservative assumption since
planned tarifl increases combined with a reduction in unaccounted for water will result in a

higher average tanft.
6.2.3 Incremental Costs

- Incremental costs showvn in Table 6.2.2 arc based on estimated project investment

cosls, and operatlon and maintenance costs. Incremenlal costs also "include equupmcm -

~ replacement for projects wnh a useful life that is Icss than the assumed 30-)ear life of the

prOJcct The total mvcslment cosls for the DMA prOJect is $4.65 million spread equally overa -

seven-year period. Equtpment replacement costs of $3 miltion are allocated for DMA mcler :

‘cqulpmcnt in 2021, 15 ycars after the implementation of the project. Annual O&M costs for -
DMA flow monitoring and leakage dcteclton are esumatcd at $35,555 per year T he leakage |

Fepair costs are estimated Io mcrease gradually as a resuit of DMA starting with a $35,000

increase afler the first ycar and - a total increase: of $250,000 after the program is fully

implemented.

‘The total investment costs for the dlstnbulron syz,tem in Mezze- Razy & Kaf‘ar Souseh-‘ '

Lawan area is esnmaled at S6 3 mllhon over'a {wo- -year perlod There are no eqmpmen_l

‘- rep!acemcnt costs and Q&M costs are aemnmed neghguble



MAIN REPORT CHAPTER 6

6.2.4 FIRR Calculations

Based on incremental revenue and costs, the financial internal rate of return FIRR is

~ caleulated for the DMA and the informal area distribution project as shown in Table 6.2.3.

The resulting FIRR of 16% indicates that the project is financially viable at present water tariff

levels.. The financial viability of the project is robust to changes in the cost bencfit stream.

" Even under the worst case scenario the project has a favorable FIRR of 13%.
- 6.2.5 . Affordability

Affordability and ability to pay are key parameters in assessing whether the proposed
investment in- the "dislribulion system for Mezze-Razy & Kafar Sousch-Lawan area is
affordable in view of the more stringent ﬁnancm] objecm es, the need to repay the 1nlernatlonal

. loans and crcdlls and the aim of sustaining a wable ﬁuture development program

The average houschold income '.in' the study ar:ea is 3,500 10 6,000 SL per month which

is well below poverty levels (source JICA study tcam, mtcrv;cw surv;y 1997). Most informa
:remdcms do not pay for water, cither because they. have umnetcrcd connections or bccause

: they cannot afford to pay. Several households share connecuons and sphl the cost of momhly

- water charges. The average watcr charge for those households with a retered connccuon in .

the area is 125 SL which represents ‘from 2 to 3.5% of the total monthly household income. A
figure of $% is the widely accepted standard where households pay for water and sewer
charges (i.e. 2.5% for_ water and 2.5% for sewerage). Tn this® case there is no sewer chargel SO
it is assumed that residents could pay up to 5% for water charges. However, there is probably

nol much capacny to mcrease water tariffs bcyond existing levels given the extreme poveny of

‘the residents in Mezze- Razy & Kafar Souseh-!,awan area who do not currently have to pay '

for water and would have to re-allocate incorie low spent on other houschold expenditures. ‘
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62.6 Financial Projections

" DAWSSA docs not have the capital to invest in the projects. Therefore it is assumed

that most of the funding will be obtained from an international lending agency with sofl loan

“conditions.

 This section contains financial cash flow projections at current tarift levels in order to

~ assess the viability of proceeding with both projects at current tariff levels.

{1) " Assumptions

Projected cash flows are prepared for the pmJect based on the f‘ollowmg assumptions

and condllxons

i)

Al financial projections are. presented in USS$ at current prices. Revenue is based

on estimates of mcrenwmal water sales made available by reduttions in lcakagc 4

-~ and metered connections in Me?ze Razy & Kafar Sousch- Lawan area

' Dcprecsatnon allowances for new assels are calculated on a slralght fine basis

w:lhout anmual revaiuallon
30 years: civil works (dlslrlbutlon mains, valves)

]5 years masier meters

Unit costs for electricity and staft costs are not inflated. Increases in these costs
are influenced by government decree rather than' by market forces. Therefore

these are unpredictable. For this reason, water tarifls will be indexed 1o future

incréases in electricity and worker salaries. By not including any increases in.the

financial projections, it will be casier to correct’ them for comparison to the feal *

‘numbers in the future.
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iv) Financial projections reflect the following on-lending conditions:
a) 75% of the project construction cost will be financed by an international
financial organization with the following loan condilions:
Interest rate = 7% p.a.
Grace penod = 5 years

Repayment period = 25 years

'b)l‘ 25% of the project ‘construction cost will be financed by the Syrian

government as an equity contribution.

v} The' Syrian government will repay principal and interest on the foreign loan.

- Interest payments will be included in DAWSSA's operating budget to reflect

current accounting praclices_
© vi} " Profit taxes are set at 60% of net income after depreciation and interest.
vii) The DMA and the Mezze-Razy & Kafar Souseh Lawan area project are assumed
10 procecd concurrcntly Apphcauon of capnlal e\(pendnure represents the planncd

_phas_lng of the proposed investment program from the year 2000 to 2006.

(2) = Future Financial Pesformance = .~ . |

Based on the assumptions mentioned in the previous sub-section projected fulure_'

financial performance is summarized in Table 6.2.4 for the period 2000 to 2010. The financial

prOJecllons show accumu]ated net capital remains p051twc for !he term of the loan mdtcatmg

=thc pro_]ect is financially viable for the assumed on-lendmg condmons This positive posntlon _

will atlow DAWSSA o blilld addmonal cash n.suves for ﬁnancmg subsequcnt u’n\wesmwnlsi

- and equnpment repIaCCmenl Thus, DAWSSA ¢an be financially self-sustaining, prov;ded that

(1) water consumpnon grows. in lme with the projections; (ii) vnaccounted for water is

substantially reduted; and (m) the revenue projections are fulfilied.
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63  Environmental Impact Assessment (EIA) of the Proposed Projects
6.3.1 Overall Environmental Impacts of Proposed Project
The proposed project will significantly improve the environmental coudilionbf

Damascus by providing safe drixiking water in larger quantity (saving of up to 18.5 MCM]year

by leakage contro! programs) to more people (new service population of 32,000 in Mezze-

Razy & Kafar Sousch-Lawan area) without exploiting new water resources. The inevitable ;-

environmental consequence of water supply project IS the géncration of waélewate:r. To deal
with the wastewater problem, Daniascus Municipality is currently developing a central water
treatment facility in Damascus suburb, and the generated wastewater will be treated at this
facility which is expected to become operational by the end of 1997 before the inplementation

of the proposed waler supply project. Other negative environmental nnpacts of the proposed

- projects, such as construction related enwronmcnlal problems (e.g., noise, traﬁlc) w:ll be _

- minor. <
632 EIA on DMA Project

'(l). " Public health (operation stage)

A set. of leakage reduction programs mcludmg DMA pro;ect wnII save as much as

18.5 MCM/ycar of the supphcd water, -which is equwalent to the waler copsumption of

253,000 capitafyear (assummg 200 Ipcd). In addition to the water quantity, the DMA project

- will improve the quality of the supplied water in the following ways.

1) Sawng_oi ng] Qualny__.im{ Lcakage Ioss of hlgh quality water t‘rom Pigeh -
‘ Sprmg will be grcaﬂy reduced by the Icakage control programs

2)  Reduction_of Sgcmﬂaw_c_omajmuauou Leaky pipes and joints aré impoftam

sources of secondary contamination. The DMA will detect any abnormally low

pressure in the system, and help reduce the secondary contamination.
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3)  Strategic Allocation of High Quality Water: Water quality in south Damascus is
poor in dry season (nitrate and hardness problems) because low quality water
from locat wells (e.g., Kadam Railway wellfield) is used to supplement the
shortage of high guality water from Figeh Spfing. The proposed DMA scheme
allocates moré water from Figeh Spring to south Damascus. This improved

- allocation of water will also partially improve the water quality in south Damascus
in dry scason (Figure 6.3.1), although large change in water quality is not

expected.

These positive impacts of the DMA project can only be realized by constructing the
'DMA system properly. Guidelines to reduce secondary contamination in the construction

stage are given in Chapter 5 of Appendix C. Another important practices that ensure safety of

supplied water are water quality monitoring and maintenance of the system. ' These are also

discussed in Appendix C.

(2) Wastewater issues (operation stage)

- By implementing the DMA project along with other leakégc contro! programs, a large

amount of sup'plied'watcr will be saved, which will, in turn, result in the nét.increase’ in

wastewater. . To deal with wastewater problems, Damascus’ Municipality- is - curcently

- =dl'c\_,felopimf;; sewera’gé syétem in Damascus (se¢ Section 4.2.1 of Appendix :C_ for the synopsi.s' ‘f

of the plan). There are extensive networks of sewers already, and the treatment plant in Adrer .

(suburb of Damascus) is expected to become operational by the end of 1997 beforé the
implementation of the proposed water supply projects. This sewerage system will be used to

treat the waslawatc_r.
6.3.3  EIA on Mezze - Razy & Kafar Sousch = Lawan System
" (1) Construction related environmental p:rc}blems

In the interview survey (Section 3.3), 80 % of the local residents expressed no

- envirommnental concern about the proposed project. The local residents are aware of the direct
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benefit of the water supply project, and they are anticipating large long-term benefit over the
short-term adverse impacts of the project. However, the local residents want the project to be
done as fast as possible with minimum inconvenience. Many roads in these areas are narrow
{e.g, 60% of the roads in Mezze-Razy are 4 to 6 m wide) and winding. - To carry out
construction, some roads will have to be closed during the construction. The area of
significant noise exposure (e.g., above 65 dB(A)) will be limﬁed within 20 to 30 m from the -
construction site.  Nevertheless it is still important to minimize any construction-related |
nuisance and incorivenience to the local residents. ‘Keeping good public relation with the locﬁl_
residents is the key to achieve this, The resideits are to be informed about the construction
plan in advance, and unnecessary noise, vibration, and traffic blocking should bo minimized by
planning the construction activities in environmentally-conscious ways. A set of guidélinos to

minimize environmental problems during construction are given in Appendix C.

- (2) .-Eqilily (opération stage) -

The people who are bcncﬁted by the proposed project will be Imuted to the res:dems a

in Mezze Razy & Kafar Souseh Lawan arm Neveriheless the project’ w1ll conmbute to lhe :

o equnty among the people in Damascus for the lol[owmg reasons

- Currcntly publlc water supply in thcse areas is hmncd wh:le most olher areas in
- Damascus are already servn,ed by DAWSSA _ |
o 'lhe living ‘standard of lhe peop!e in these areas is lower lhan lhe average of
Damascus. |
- Many people living in ihese areas are stealing water, while olhc{s afé paying for
water. The project will stop the stealing, and charge the wafer users accordlng to
their consumptlon The impact of the: proposed prqecl on the houschold :

: - economy of the informa!_ residents has been_analymd in Section 6.2.2.‘

“The prOJeci however, will not alleviate the pubhc health COIIdIth!l outssde of

Damascus, where watcr resource is limited.
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6.3.4 EIA on Construction Works in Old City
(1)  Cultural assets (construction stage)

" Listed in the World Heritage List of UNESCO (UNESCO, 1996), the Old City of
Panmascus is historical,'réligfous and commercial center of Damascus, and about 20,000
people live in the Old City. Although the majority of distribution pipes in the Old City are in
good condition, tliere are a number of old cast iron pipes, and the replacement of these pipes
will be inevitable in the future. Most of the éxisting water supply mains are faid under existing
roads, and direct impact of the coﬁstmclion aclivities to the historical buildings will be limited.
[owever, many buildings in the Old Cily are old and vulnerable to structural damage.
DAWSSA should discuss the con_émnclion plan with the relevant authdrily (Committee of the

oM City of Damascus and the Ministry of Culture) in advance, and follow the guidclin:es

: providéd by the Committee of the Old City of Damascus (see Chapter S of Appendix C for

~ details).
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Table 6.1.1

Estimated Economic Benefits

US dollass based on shadow eachange rate of 50 81 per doilar

DAMA Tofonnal Areas
] Net Incremental © | Toacremental Water{  Unit Water Sates |tieakh Benchits|
Year | Warer (0003 i’} jUnit value |Gross beneflits ($3  Yeor {O0NF's m*) Valus {3} 31 |ratat Becefits (5
. - 004 . © 010
3000 : 0.0 . 2000 - o.l0 -
1001 2,637 0.04 15430 2001 - 0.10 - . ,
2001 5273 0.01 210960} 2002 3760 010 376,000 123,000 459,000
2003 191 - 001 316430 F 2003 3760 0.10 376,000 123,000 469,000
(2003} oswl  oodp . $219200 008 | L 370|010 376000 [ . 123000} 492,000,
1005 13,185 0.01 $21.400 f 2005 3,760 0.10 376,000 123,000 499,000
2006 15821 0.04 632,880 f 2006 3,760 0.10 376.000 123,000 459,000
2007 18459 001 738360 | 2007 3,760 0.19 376,000 123,000 153,000
2008 18,459 0.04 738360 | 2008 3,760 0.10 376,000 123,000 499,000
2009 | agassl o sos| . o7ae3eo| 209§ - 3760  e10f  376000] 123000 47000
2010 18,450 0.04 738360 | 2010 3,760 0.10 376,000 123,000 499,000
0t 18459 0.08 738360 2011 3,760 0.10 376,000 123,000 194,000
2012 18,459 .04 738360 |- 2012 3,760 0.10 376,000 123,000 399,000
2013 18.459 0.04 "ma3co| 1013 300 .10 376.000 123,000 354,000
a3 | _isasa|  Ceos| | msseo] 2014 Azl o do) o 3tso00| 1230001 - 499,000
2018 18,459 0.01 738360 2015 LAz 0.40 376,000 123,600 199,000
10186 18459 0.08 7383c0f 2016 3,760 0.10 376,000 123,000 {499,000
"2017 18459 o0t 138360 | 2017 3760 040 376.000 123,000 499,000
2018 18459 0.04 1830|2018 3,760 .10 316,000 123,000 359.000
caong | amaspd oo 7sasolizoie } 0 3mol. oo - 3reweef _1ade00f 499000
2000 18,459 0,04 18360 2020 3,760 o] 376000 123.000 199.000
001 18459 0.04 738360 ] © 202t 3,760 0.10 376,000 123,000 499,000
2022 18,459 008 738360 | 2022 3,760 0.10 376,000 123.000 459,000
203 184 0.04 738360 ] 2003 S3W01 010 376,000 123,000 159.000
pomad o asass| o _oosd: o oms3co] e ) 3%0]  o010| [ 376000) 123000] - 499000
20258 18,459 0.0} 738360 - 2025 3,960 0.10 376,000 123.000 199.000
2016 18,459 0.04 - 138360 | 2026 3.760 0.10 376,000 123,000 499,000
2027 18459 0.04 738360 | - 2027 3760 0.10 376,000 123,000 35%.000
2028 18459 0.04 738360 | : 2008 3,760 .10 376,000 123,000 499.000
w9 | 184s9| 001} 738360 |- 2009 _. 330 o1 3600 . 123000 95,000
2030 18,459 0.1 738360 | - 2030 370 010 . 376,000 123,000 199,000
203} 181459 0.0 738360 | - 203] 3,760 010 376,600 123,000 199,000
2032 18459 0.01 738360 2002 3760 0.10 376,000 123,000 499,000
2033 " 18459 0.64 738360
2034 | dsase) - oonf o msseo) ¢ ..o} b
2035 18459 0B1{ . 73830 :
| 2036 18,4359 0.04 733360 : . : o
Total 609,147 24365830 | Total 116560 1655000 | 3813.000 15464000




Table 6.1.2  Estimated Economic Costs

US dollars based on shadow gxchange rate of 50 SL per dollar

_ DMA Inforimal Areas

Year | Capital Costs (8) | O&M Costs (§) Total (8) Year | Capital Costs (8) | O&M Costs (8) Total (§)
2000 616,313 . 616,313 § 2000 2,611,400 2,611,400
2001 616,313 63,500 679,813 f 2001 2,611,400 2,611,400
12002 616,313 95,000 SM,313 F 2002 . - -
2003 616,313 126,500 742,813 | 2003 . .

2004} 616313 158,000 7743130 2004 | -} - -4 -
2005 616,313 189,500 805,813 § 2005 : .

2006 616,313 221,000 837,313 1 2006 . - .
2007 . 257,000 257,000 | - 2007 : - .
2008 . 257,000 257,000 § 2008 - - .
LA008 L 257,000 257,000 § - 2009 : o) [N
2010 - 257,000 257,000 f 2010 - - .
2011 257,000 257,000 | 2011 - .

2012 1257,000 257,000 § 2012 - -

2013 257,000 257,000 § 2013 - - -
cend | i | 25000 257,000 f 2014 ENEEEEE (NI R
2015 - 257,000 257,000 | 2015 - .
2016 . -257,000 257,000 § 2016 . . .
2017 - 257,000 257,000 | 2017 - .
2018 - " 257,000 257,000 | 2018 - - -
2008 | - 251000 2570002009 ) - o f o
2020 - 257,000 257,000 § 2020 - . .
2021 2,286,200 ¢ 257,000 © 12,543,200 f 2021 - . ‘
2022 R 257,000 ©257,0004 2022 . ; .
2023 i - . 257,000 257,000 § 2023 . - i
204 | ol aswooo| o 2520008 2029 | - o -l s
2025 - 257,000 257,000 § 2025 : - - .
12026, N 257,000 257,000 {2026 .

2027 257,000 257,000 | 2027 . .
2028 . 257,000 - 257,000 | 2028 - .
09 | o o ooasime| 270000 200 f -] O I
2030 257,000 257,000 [ 2030 - . T
2031 257,000 257,000 | 203} : - .
2032 257,000 . 257,000 8 2032 - - .
2033 257,000 257,000

2034 R 257000 | 257,000% - U B

2035 - 257,000 . 257,000 UYL
2036 : . 257,000 257,000 S

Total F 6,600,391 8,563,500 | Tolal 5222800 5,222,800

15,163,891
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Table 6.1.3 Economic Interna! Rate of Retwin -DMA

Year  Total Costs Tolal Benelit Benefit - Cost
2000 616,313 . (616,313)
2001 679,813 105480 (§74,333)
2002 711,313 210,960 (500,353)
2003 742,813 316,440° (426,373)
2004 74313 421920 (352393
2005 805.813 527,400 (278413)
2006 ' 837313 632,880 (204,433)
2007 257000 0 738360 481,360
2008 257,000 738,360 481,360
2009 257000 - 738360 481360
2010 257.000 738360 481,360
2011 © 257,000 738,360 481,360
2012 257,000 738,360 481,360
- 2013 © 257,000 738,360 481,360
2014 357000 . 738360 481,360
- 2015 257,000 738360 . - - 481.360
- 2016 257,000 738,360 . 481,360
@ 2017 © 257,000 738,360 481,360
' 2018 257,000 738360 | 481,360
2019 . 257000 738360 - 481,360
2020 ~ 257,000 738,360 481,360
2021 C 25432000 738360 (1,804.840)
2022 357000 738360 481360
2023 257,000 £ 738,360 481,360
2024257000 738360 - 481360
225 257,000 ¢ 738360 - 481,360
12026 257,000 738360 481,360
2027 257000 738,360 - 481,360
2028 257,000 . © 738,360 481,360
2029 287000 738360 - 481,360
2030 257,000 738,360 481,360 |
2031 257,000 738,360 © 481,360 |.
2032 257,000 738360 481,360
2033 - - 257,000 738360 ¢ 481,360
2034 257000 - 738360 . 481360
2035 257,000 738,360 481,360 |-
2036 © 257,000 738,360 - 481,360 |

s

6-15

Jutermal Rate of Return i %
. B#_sc Case 9%
2. Cosls + l:S% T
3, Beneits - 10% %
4. 2 an_(_I k! 5%



" Table 6.!.4 Economic Internal Rate of Return -Informal Areas

| __Year TFota} Costs Total Benefid Benefit - Cosl

- 2000 2,611,400 - - (2,611,900)
2001 2,611,400 - (2,611,400)
2002 - 499,000 499,000
2003 . 499,000 499,000

2004 e 4990000 499,000
2005 499,000 499,000
2006 - 199,000 499,000
2007 - 499,000 499,000
2008 . 199,000 199,000
2009 et 199,000 499,000
2010 - 499,000 499,000
2011 - 499,000 495,000
2012 - 499,000 199,000,
2013 . 499,000 499,000
208 s 499000 . 499,000
2015 - 499000 - 499,000
2016 : 199,000 - 499,000
2017 - 499,000 499,000
2018 . 499,000 - 499,000

L2009 e 499000 499,000
2020 - 499,000 499,000
2021 : 499,000 . 499,000
2022 499,000 199,000
2023 - 499,000 - 199,000
2024 - 499000 499,000
2025 - 499,000 : 499,000
2026 . 499,000 + 499,000
2027 - 399,000 499,000
2028 - 499,000 499,000

2029 - 499000 499,000
2030 - 499,000 - 499,000
2031 - 499,000 - 499,000
2032 . 499,000

499,000 |
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Table 6.2.1 Estimaled Financlal Benefits

US dollars based on official exchange rate of 45 SL per dollar

167,006,170

6-17

I, __DMA ] Iaforntal Areas
lacremental Water Incremental Water ’
Year (0X's m') Upit value Gross beaefits (8) Year (000's '} Uait value | Gross beaefits (5) |
0.1t 0.1
2000 - 0.1} - 2000 - . 0.1}
2001 2,637 0.11 200070{ 2001 . sy -
2002 5274 0.1 sgot40] 2002 3,760 0.11 413,600
2003 7,911 on 870210 2003 3.760 0.1t 413,600
| 2004 | 10s8) o oar) 0 11602804 2004 1 37603  oar) 413600
2005 13,185 0.1 1450350 | 2008 3,760 0.11 413,600
2006 15822 o1l 1740420 f 2006 3,760 0.11 413,600
2007 18,459 0.1 2030490 f 2007 3,760 o1l 413,600
2008 18,459 o 2000490 f 2008 3,760 0.11 413,600
2000 | asasel em|  2es0400f 2009 | 3ze0f  om) - 413600
2010 18.459 0.1 20304001 2010 3,760 0.1 413,600
2011 18.459 011 2,630:400 f 2014 3,760 0.1} 413,600
2012 18459 0.11 2.030490F 2012 3,760 o 313,600
2013 18,459 0.11 200049 2013 3,768 0.1 - 413,600
w4} 1BAs9f o oN) o 20304904 2014 3,760, 011 LA13.600
2015 18,459 0.1 2030490 2015 3,760 7011 3,600
2016 18459 0t 2030490 2016 3,760 0.1 . 413,600
2017 18,459 o1 2030490 2017 3,760 o1 - 413,600
2018 18459 011 2030090 | 2018 3,760 BT 413,600
2o | 18aS9 cof| 0 20304908 2019 | 37€0| 0 oeat) 413600
2020 - 18,459 0.11 © 2,030,490 | - 2020 3,760 0.1 413,600
2021 | 18459 0.1t 2,030,490 2021 3,760 0.11 413,600
2022 18,459 T 0N 2,030,4901 2022 3,760 011 © 43,600
2023 18,459 0.11 2,030,490 [ 2023 3,760 o1 413,600
202 | wase| o om |l c o 20904900 2024 | G 3760F  Coarf - 3600
2025 18,459 an 20304901 2025 3,760 01t T A3.600
2026 18459 on 2030490 i <2026 3760 0.11 L h3em
2017 CRASY 11 C 2000490 2027 3,760 0.11 413,600
2028 C 18459 on 2030490 § 2028 0| ol © 413,600
2029 [0 oasdsef ol 20304904 2029 | 360) 041y 413600
2030 18,459 0.11 20304901 2030 3,760 0.1 413,600
2031 18459 0.1 20304901 2031 3,760 0.11 313,600
2032 18,459 0.1 20304904 2032 3,760 0.1 413,600
2033 18,459 o 2,030,490
2034 18450 onp 2040 b b
2035 . 18,459 o 2,030,490
© 2036 . 18,459 il 2,030,490 : o o
Total © 609,147 ' Total L 116,500 12,820,600




Table 6.2.2 Estimated Financial Costs

US dollars based on oflicial exchange rate of 45 SL per dollar

17,181,685
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DMA Informal Areas
Year | Capital Costs (§) | O&M Costs($) | Total (3) Year | Capital Costs(§) | O&M Costs ($) Total (3)
2000 664,715 | . 6647158 2000 3,141,500 3,141,500
2001 664,715 70,555 735270 2001 3,141,500 3,141,500
2002 664,715 105,555 710,270 2002 . . .
2003 | 664,715 140,555 $05,270 § 2003 - - -
2004 p 664715 | 175,555 | ®40270f 2004 f -} - | -
2005 664,715 210,555 375270 f 2005 . - - -
2006 - 661,715 - 245,555 910270 | 2006 - - -
2007 - 285,555 285,555 § 2007 R - .
2008 . 285,555 285,555 | 2008 . - -
2009 | N 285,555 285,555 | 2009 | - R
2010 - 285,555 285,555 | 2010 . . .
2011 . 285,555 285,555 [ 2011 - - -
2012 - 285,555 285,555 | 2012 . .
2013 . | 285,555 285,555 | 2013 . - .
cao14 | o | 285,855 285,555l 2014 | e
2015 285,585 285,555 [ 2015 - e B .
- 2016 . 285,555 | - 285,555 2016 . - - -
- 2017 - 285,555 285,585 || 2017 - -
2018 - 285,555 | 285,555 | 2018 ; . .
2009 | - p 285855 285,355 2019 T ST -
2020 : 285,555 | - 285,355 [ 2020 K - -
2021 3,013,700 285,555 | 3,299.255 0 2021 - - -
2022 - . 285555 | 0 285,555 | 2022 . - -
2023 . . . 285,555 285,555 | 2023 . - .
2024 | - b 285585 2855550 2024 OISO IR S
2025 i . 285,585 285,555 | 2025 L - R
2006 - 285,555 285,555 | - 2026 . . .
2027 - © 283,555 285,555 | 2027 - . :
2028 . . 285,555 285,555 § 2028 . . .
2029 0 oL 285555 285,555 § ‘2029 USRI SRSt SR
12030 . 285,555 285,555 | 2030 . . .
2031 - 285,555 285,555 2031 - : -
2032 - 285,555 285,555 | 2032 - : -
2033 - 285,555 285,555 || - ;
203 L= | . 285555 2@ssss| . -
- 2035 . 285,555 | . 285,355 * T
{2036 : - ©.285,555 285,555 N R o
* “fotal - - 7666,705 | 9,514,980 Total 6,283,000 - 6,283,000



Fable 6,2.3 Financial Internal Rate of‘ Return

1 U588 =45 SL

)
Yecar  Total Costs _Total Benefit Benefit - Cost

2000 3,806,215 . (3,806,215)
2001 3876770 290,070 (3,586,700)
2002 770,270 993,740 223,470
2003 805,270 1,283,810 © 478,540
2000 840270 1573880 733610
2005 875,270 1.863.950 988.680
2006 910,270 2.154,020 1,243,750
- 2007 285,555 2,444,090 2,158,535
2008 285,555 2,444,090 2,158,535
| 2009 285555 2444090 2,158,535
2010 285555 2,444,090 2,158,533
2011 285,555 2,444,090 2,158,533
2012 285,555 © 2,444,090 2,158,533
2013 285555 . ¢ 2,444,090 2,158,535
L2014 0285555 2444090 - 2158535
J201s 285,555 ¢ ¢ 2,444,090 2,158,535
2016 285,555 ©  2,444.090 2,158,535
2017 385,555 0 - 2444090 2.158.535
12018 . - 285355 248409 . 2158535
L2009 285555 . 2444090 2158535
2020 . 285555 ¢ 2444090 2,158,535

2020 3299355 1 2444090 . (855165)]
2022 . 285555 2444090 . 2158538
12023 .. 285,555 2,443,090 2,158,535

2024 ¢ 285355 - 2AM00 2138535 1
2005 285555 . 2444090 0 2,188,535
2026 (285555 2444090 . 2,158,535
2027 285,355 2414050 2,158,535
2028 285,555 2,444,090 2,158,535
2029 288,555 2444090 2,158,535
2030 285,555 2444000 - 2,158,535
2031 - 285,555 2444090 2,158,535
2032 285555 2444090 2,158,535
2033 285,355 1 2,444,090 2,158,535
2034 0 285,585 2444090 2,158,535
©2035 (285,555 2444090 - 2,158,535
2036 285,555 2,444,090 2,158,535
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" Interaal Rate of Returm %o
1. Base Case | 16%

2. Costs+1 % 1%
3. Benefits - 10% 15%

4. 2and3 13%
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5 -10mg/
1015 mg/l
15 - 20 mg/t
20-25mgA
25-30mo/t -
30:35mg/l
35- 40 mg/!
40 - 45 mo/!

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

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

" Figure 6.3.1 Predicted Supplied Water
Quatity in Dry Seasoh (DMA)

_NIPPON KOEICO., LYD,
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MAIN REPORT CHAPTER 7

7. FINANCIAL MANAGEMENT IMPROVEMENT PLAN |
7.1  Implementation Priorities

_ A summary of the management recommendations that form the change strategy is
presented in Figure 7.1.1. The figure provides an overview of the implementation priorily for
each recommendation and the extent to which the improvement objeclives are dependeﬁt on

the implementation of computer systems.

" First.and immediate priority : It is recognized that DAWSSA does not currently have
the financial resources to embark on an extensive “automation” program. Therefore DAWSSA
should begin by optimizing the billing and collection processes that ar¢ currently ineflicient to
yseld some preliminary financial benefits and  set the stage for further productivily

lmprovemenls when compulers are ﬁnally nnplemcmcd DAWSSA’ first eﬂons should

consmt of 1mplementmg the following 1mprovemcms
(1) - implenient meter instaltation standards to increase meter reading productivity

©(2) - improve efficiericy of :the'billin'g process by: 1) entering imeter reading data as soon as

: meter readings for one district are complete 2) canry out error verification only once
: bcfore printing thc bills, 3)i wsue “the bills d:rectly fo the cas]ncrs once the bll]s are

printed.

(3)  adopt a four (4} month meter reading and billing cycle to improve cash flow.

" (4) implement a new paymcnt pohcy to speed up collection of revenuc Change the -

payment period to 30 days and unplement active follow -up of delmquenl accounls on_

a monthly basis, disconnecting delmquent accounls after six (6) months.

Second priority : before any more computer systems are purchased, DAWSSA should
carry out a detaited planning study to assess computer needs across the organization, and
develop a strategy for implementing integrated information systems. The remaining clements

of the change strategy depend on the implementation of two modernization projects to
7-1



MAIN REPORT CHAPTER 7

implement computer and information technology: 1) a new customer information system (CIS)
including meter reading, Bil]ing, and customér accounting functions; and 2) a new financial
managenient information system '(FMIS) including budget preparation, cost accounting, and
reporling. The future will bring more computer applications and not less therefore it will be
essential for DAWSSA to prepare itself for the technological revolution that has already
started. The risks of 'introducing computefs to obtain the desired prodticiivily improvenieits
can be reduced by creating an information technology plan. Planning is a smart investment that
provides many bengfits: 1) systems can be designed to easily comimunicate information with
éach other; 2) support multiple applications; and 3) systems can be designed in a modular way
10 allow implementation of smaller parts over a longer period of time to reduce the burden on
financial resources. Ailho_ugh information technology involves many issues and challenges,
proper planning can deal with these issues sequentially to '_cnsure that the organization’s
priosities and goals are met.. The result will be beneficial to the organization and customers

will benefit because ihe_ long term costs of providing information techriology will be rcdx_lced.

- Third priority: before implemeénting new client server applications a new Information

‘Technology Direclorate ‘should be created to ‘group all activities related to planning,

' jil'npleme_mihg and suppotling computer systems and ‘all other ihformati_on technology based

systems such as SCADA, data communications, and radio cémmunication. The role of the

' :cxisting Conipi:tcr Department will: change cdhsidctably fr0i11 the current étccbun’ting and
bll]mg funclions 'to supporting a wide vancty of client/server apphcauons and -multi-user

nctworks The need for plannmg the development of inteprated systems wnll also rcqmre a

cennal focus. The new Directorate should also be responsible for developing hardware and
soflware standards for the organwatlon Stafl of the existing Computer Department have
limited expenence w;lh the recommended clzentlser\rer environnient, dahbasc managcmcnt
'sys{cms, network managemenl and - dala comnumlcauons Although they have a ‘technical
backpround and can be relramcd ncw stafll Wllh specialized technical skills will also be
rcqmrcd to manabc the neiwork, lhc database and prov:de support to the growing number of
- computcr users. In addmon syslems,cngmccrs and comiputer technicians will be required to

- support users, provide hardware and soflware maintenance, and develop applications.
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7.2 Implementation Strategy

The implementation of the first three priority tasks will set the stage for implementing
the computer systems that are required to complete the change strategy for improved financial
management, The Customer Information System (CIS) is considered the most urgent of the
two systems because it directly affects the collection of revenue, Afler implementation of the
CIS is underway, césh flow should improve, giving management the signal to focus on
developing financial management information systems. With the implcmcaﬁalion'of a tiew

FMIS, DAWSSA can then turn it’s focus towards controlling eXpehdilures.

Making changes will be much more difficult than business as usual and DAWSSA will
nced to devote sufficient resources to make the chahges ﬁappen. DAWSSA has sugges't.ed that

steering committees be lasked with overseeing tﬁe implementation of these changes . - this

- approach is h:ghly lecommended but will require s:gmﬁcam personal time atid cooperanon
" from the senior management team Commumcallons to the slakeholdem a[Tected by change
- will be essential i in order to oblaln their necessary support. Management will need to identify .
~ staff who are “strong and w:llmg and give them the mandate to champion the different tasks

- required to implenient the changes.

An 1mplementalton team wnll be requited 1o plan, coordmate and execute the work It

is rccommended that DAWSSA form wlk_ng[ougs under the leadersh:p of a nommated

Dircctor. The workmg groups should begm by lmplementmg the changes identified as first

pnonlies. Afterwards, they will assist specialists consuilant(s) and participate directly in the

development of new procedures and systems. This approach will facilitate the gathering of

information and the exchange of lechno!ogy and is a good way to ensure that all syslcms will
meet the reqmremcms of the end users who have participated in their dcvelopment hve
working groups are proposed: (1) Budget Pn,paral:on & Conlrol (2) L\(pcndnturc Control &
Cost Accoummg, (3) Billing and Customer Acconting; (4) Customer Services; (5) Compute_r '-

Systems.

To overcome the shortage of technical stafl'it is recommended that detailed design and

implementation be carried out by specialized consultants: Two consullancies are envisaged: 1)

7-3
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Consultancy 1- project manager & short term experts and 2) Consultancy 2 - design,

development and implementation of integrated CIS and FMIS system.

The services of a project manager and short term consultancies from speciatized
experts will be required to assist the Project Director with implementation of reforms that will
be defined by the working groups. A number of specialized short term experts will be required
to assist DAWSSA to complete the detailed design and imp!emcmalioh of the new procedures
a1i1d work practices. The following assignments are identified: (a) Budget formulation; (b)
- Budgct implementation; (¢) Chart of cost accounts; (d) Review payment/spending process; (e)

_ Customer billing and accounting; (f) Procurement.

~ A consultant with extensive experience in the design, development and implementation

of information systems in water utilities will be required. It is considered that most of the :

©services can be sahsf‘actonly carrled out by a local firm. International consultmg compames

should be encouraged to enter into partnershlps with a local firm to deliver services for parts’

of the project where !o_caf_experllse is available. The scope of work should consist of the

following tasks: (a) prepare a delailed functional design and systems specifi ications for ¢ach’

module of the mlegraled CIS and PMIS and develop relatcd procedures and manuals; (b)
'_'dmgn of - the syslem architecture required for the mformatton systems; () mvesugale

: 'aIlernauvcs for apphcatlon software; (d) prcpare lender documenls for hardware (and “off the

shel? software); (¢) Develop 1ra1nmg program and prowde trammg of DAWSSA staﬂ and (t) o

- impleiment ‘system.
7.3 Training

Modcrnl;ahon not only nwolves new systems and procedures but also the mlegralion

of automauon into the work place. It will have an immediate and sngmﬁcanl lmpaet on human

Fesonrces managemenl and lrammg-wntlln_n the organtzation. The fraining requirements of the
6rga|1ization ‘are ﬁuqhi-dimcnsioha!. lielraiiling will be required to shpporl new systems and
procedures resulting from simplification and' computerization. In addition teaining will be
required 1o support enlirely new recjuireinenls such as cost accounting, cost analysis, budget

formulation and control.
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The Computer Section has hmited experience with client/server environments and
database management systems. The implementation of new CIS and FMIS computer systems
will require that new & existing computer section stafl receive training on five subjects of
modern computing: (1) introduction to computer systems hardware; (2) introduction to
rcfational database management systems (DBMS); (3) _DOS'- Operating system; (4}
introduction to Client/Server compting, Jocal and widé area networking, network

management and data security.; (5) data commurtications.

Smff‘ that will participate in the working groups during ih{e design of 5),'stemsi and
applications should also take the same traiding to become familiar with the system concepts. In -
addition it is recommended that new staft with the required technical skills be hired prior to
the beginning of the project in order to have them involved directly m the working groups.
The training should proceed before the imptementation of the new systems in order to prepare

stall to participate fu!ly i1i the implementation program. -

The mlplemenlatlon of a new CIS and FMIS will also creale a need for training in the

areas of l’tnancaal ‘management. A’ training - program should be oriented at the senior
| manageient team and selected section heads who will be involved in using the FMIS. Topics
shéuld include: (1) budget forniulation & planning; (2) cost accounting principle's-' (3) cost

- analysis’ and control; (4) formulation and evaluanon of pro;ecls (S) design and apphcauon of

Ctanfy struclurev.

74 Schedule

The detailed schedule of activi.lies for the implementation of CIS and FMIS systems is
shown in Figure 7.4.1. The iniplementation of changes to the billing procedurés should take
place first and should Iake aboit one year {1998). ‘The lmplemenlahon of the mformatlon
technology plannmg sludy should also proceéd as soon as. poss:ble (siart 1998) and should
take apprownately one year to complete. It is recommended that both the revmons t0 b:llmb
procedures and the planning study be completed before starting the implementation of the and

FMIS systeims.
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The schedule for implementing CIS and FMIS assumes customized application
software, The process of implementing FMIS will take longer because it requires many new
work procedures that do not already exist. The work on designing both systems should
proceed in parallel in order to ensure full integration between both applications. The
- implementation of the CIS is expected t.o. take about 2 ycars to complet.e (ycars 2000 to 2001).
The process of impiememing a FMIS will take about 3 years to complete (years 2000 to
2002).

7.5 Costs, Benefits and Risks
Project costs dre calculated based on the estimated quantity of hardware, equipment

and man-month estimates for the consultancies identified. Costs for consultant services are

based on using local consultants. Two consultant, work packages are anticipated.

Consuilancy # w;ll provide a prmecl manager for an estimated 18 man months at a cost of

UiS§$ 270,000 and short term experts who w:ll prowde assrslance in de51gnmg adnumstratwe

procedures for an ‘estimated 20 man-months at a cost of US$ 240,000. Consultanoy # for =

computer system desigli will require an effort of approximately 100 man-months at a cost of’

USS SG0,000. Total soflware and COnSu;Itanl costs arc estimated at US$ 1.9 million as shown

in Table 7.5.1. Software costs assume the fcnfls_l,omized' development of CIS and FMIS software

~bya Iocal5consultant"Soﬂware cosls are expected to vary. widely in an open international

competitive. bid dependmg on lhc final sclecnon of packag,ed Vs, complelely custormrcd

devcloplmm In a recent computenzatlon prOJECt at the: Synan Telep!wne Exchange (STE)

local consultants dcvcloped all of the customized so_ﬂware and training at very compehtt_ve

rates (one tenth the cost of international).

Computcr eqmpmem costs are baﬂcd on budget estimates obtained from local supphers

' in Damascus Total hardware & equlpment cosls are estimated at USS 1.6 million as shown in -
‘ ’l‘a_ble_’?.S_.Z. Bmtdmg modification if costs are excl_udcd since none arc_antwipated al this time.

- Hardware installation costs are assunied to be 5% of the total hardware costs US$ 75,000. -

Total project costs arc estimated at US$ 3.5 million over a 3 year period.

" The modernization and automation of the customer information system and financial

~ management system will greatly simplily work processes and data collection. The economic
7-6
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benefits to DAWSSA are expected to be significant and will- allow more sustainabte

development of the water supply system. 1t is expected that the new systems will also result in '
a number of other significantly imporiant organizational and benefits such as: (a) Improved

accountability and control; (b) Improved financial planning and management; (c) Improved

* operational planning; and finally (d) Emproved customer service

The implementation of the proposed'EC!S and FMIS must be undertaken in a

* comprehensive and completely integrated way. There is the risk that sonte components such as -

computerization will appear attractive white other compoiients involving hard decistons such

" as restructuring the organization or streamlining the bilting procedures"wiﬂ be set aside. This

would unbalance the proposed improvements and risk {ailing to realize their full benefits.

There is also a risk that employces will not adapt to usmg new computer systems. This tisk

“can be mmmnzed by:

~a} Selling up inter-Directorate working groups to ensure systems meet user needs
o b) Providing:exle;isive user training and support to ensure that users do can make full
use of the implemented systr,;nis for their day to day work and do’ not revert to
o their manual work methods. © o '
o) Prowdmg an adequate number of trained techmcat staft avatlable to implement and

© ‘provide on-going support.
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Table 7.5.2 Budget Fstimates for Computer Ilardware & Fquipment

Remote Paymend Collectlon Cenlers

urs ISKEVA, 15 minute baﬂug. power supply & teasisient protection : 0 7,000

Computer Center 2t Headquarlezs

Equipment Funclion Quantity] Unit price Total cost
. . Us$) '
Sener(PC) JCPUGIMB,2000Mhz  Hor customer information system 0 15000 | - )
o |N25cad o [Qf_@m_[nmcallom mih \\ AN - . i ___'7 ) ]
T W bemetcard forlAN R D I
) Hard Disk, 4 GB storing data and proc cssing applications ) E o
Ponter _laser ] for panting bills 20| 3,000 60,000
laseq T T e printing {forms and leponx T T el 2000 T S2000
Workstations (PC)__|CPU 33 MB, 166 Mhz cashiers - - 51 2,500 135,000
: . Ha!‘d l—j;l\ (‘,EGB R B N o :77_7*
Workstations (PC)  ¢CPU 32 MB, 166 Mhz for cusiomer. service representatives ' 211 2500 52,500
N “WadDve2GB T I T
E\_’g@&ticﬂs (PC) ~ |CPU 32 MB, 166 Mha for meter fwpair crews N 3 2,500 12,500
Ty D e R T
Bar code séanners  |pen laser for reading bar codes on bifls 67 2,500 167,500
140,000

Equipment - {Function ] Quantity | Unit price Totalcost: |,
S : : ' (US$) -
Server (PC) - - JCPU, 128 MEB, 200 Mhz for CiS and l\ilS (redundan! conhgummn : 100,000
o " |ibesctcand  lerAan T o
__7 Iloppygdfr;;éﬁiiﬂ ) —r—l_nfaTrEean transfer . e I D
,,,‘,,,g, N ~|dard Disks 4 GB x "_:j sio?fn?cfaib -aindﬁpracfmrng appllcahgr;: ; Y 7 ______ L
o Tape Backup . [Ibacking up & sestoring files : L 2,000 2.000
Secondary Storage - |Hard Disk, 4GB x2 onliné datastorage for FAIS S LS00 L)
‘%\ T  Opticat disk, 16 GB T lon tine data storage & retrieval for C!Q- ] { 10,000 10,000
g Panter " llaser . rorprinting foams and reports " - | - 2] - 2000 4,000
Printer 7 |ivne, high's ﬂpxed o [orpnnlmé bill stateinents ) 2 15,000 30,000
Workstations {PC)  |CPU 32 MB, 166 Mhz " Jsystemopesators 2] c 25000 5,000
o ooy RN I I
U dgppy Deive e : -
Workstations (PC)  JCPU 32 MB, 166 Mhe network mandgement R E __2_3}(_) o 250G
o dpnesgn | T e
R L -
urs oo SKVA N2 hour battery - [power supply & transient potection -: - i - 15000 15,000
- DAWSSA Headquarteir LAN » . _
[.qmpmenl : l’unc(ion Quandiy[ Unit price | Tolal cost,
' : . ' Css) .
\’et\\csll. Sener (}'C) CPU 128 \iB 200 Mhz. \owll \'ch\an newtwork managunen! e 25000 ° 25000
U {KEScard "7 [for commmications with wAN | f T -
) ——f—l“ T |ohernet card _: for IVX':-‘?” N _,,,:,A,g;n_;'_ M T R
R (DT [ | o :
HDED's : portable data entry | termmals tqln&meler _read_:pgﬁ____ 3 2000 70,000
S_rﬁnne-r_-'” - {high reso!ﬁi;éﬁ‘ﬂi_mi_e . tofi_]g,uu; t_taito(ner fite dox_umems o 20000 0 2,000
Printer . Jlaser "7 |tor printing forms and reports 20 o 2.000 42,000 |
Wodkstations (FC)  {CPU32 MB, 166 Mhe miscellancovs users . ol e o 2500 115000
e e 2G| e T
e e i'loﬁpywli)ﬁ;é”b?ﬁ” e e . : : :
Nelwork 10 MBps, Ethernet co-ax bus | héadquarters PC EAN 1 10,000 10,000
Total hardware cost = 1,353,500
Physical contingency (10%) = 135350
Price conlingency (5%) = 73413
- Tolal cost = 1,563,293
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Improvement Objectives
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Priority 1 O can be implementod without ofgaruzational change or budget syproval’

Priority 2 @ requires funding for consultant stady

Priority 3 ® requires approval for organuzational change or budget inereass

1e

Implemcert a document managenient svstem

1b [Move payment collotion sperations to Finanes Dircctorate
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1¢ ] Mova stores management to New Works & Stores Direct

3¢ | Implemont a billing and customer acvounting system
32| Reduce pavment period to 30 davs. and issue notices monthly

1d|Ceeate a now information technoiogy directorate
3¢ [Enter meter data as soon as readmgs are complated -

| 4b i Provide financial manasement information svdern

Arca Affected by Cixnnp_r
Planning

Overall Organization

" |32|Consotidate crror detertion and correction process

Matering, billing & collestion

Customer Serviegs -
Management Information

@ requires the implementation of new computet systems

JAPAN INTERNATIONAL COOPERATION AGENCY (ACA)

THE STUOY QN YHE DEVELOPMENT OF

WATER SUPPW SYSTEM FOR THE DAMASCUS CITY

Figure?.1.1
Sumumary Of Change Strategy
HIPPON KOEL €O, LTD.
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THESTUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

NIFFONKOE €O, LTD.

Figurel 4.1 implemerntation Schedule
" For Compuler Systeans

JAPAN INTERNATIONA L-COGPERATfGNAGENCV (ICA)
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CONCLUSIONS AND RECOMMENDATIONS

It is recommended thal the following projects proceed immediatcly to- the

implementation stage follow the proposed schedule to minimize UFW figures for alleviate

water shortage probleims:

1)

—  District Meter Area (DMA) System Project

~  Mezze-Razy & Kafar Sousch-Lawan System Project
" DMA system

The installation of a DMA syslem is proposed to optimize waler distribution and facilitate
leakage control which will be sequenccd from 1998 until the year 2006, Integration with

DAWSSA’s new SCADA system is taked into consideration for planning the DMA. The

- DMA systen consists of tWO layers. The first Iayer-is'grouped as SCADA 01 block that

contains, transmission pipelines that ¢onnect - reservoirs, and dlsmbuuon mains. The .

- second layer consists of 21 large blocks whlch define cach semce area. The large blocks _
 were subdivided into 37 medium blocks according to ad:mmsl_ralwe bo_undary, road,

" elevation and pressure stébili_zation judged by network analysis.

l*unhcr subdivision to snntler bloc!\s was also exanined but is not proposcd since- ‘the

small block systeni should only be mtroduced after the general momtormg syslcm of the

- distribution syslem has been instailed and sumcxem data is available to cvaluate the need

3)

for smaller blocks.

It is recommended that the ﬁol!owmg programs procccd nnmedlaiely for eﬂlment operauon

) and maintenance of the proposed DMA system to minimize UFW figures:

i) A program of mains replacement to reduce the level of leaking Yead joints on CIP -
and reinforce the existing distribution system thus safeguarding supplies,
ii) A program for setting up the DMA system that will enable DAWSSA to_mo'nitor' :

 the distribution system and identily areas of high leakage and,

8-1
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iii) A program for reinforcement of regular dcoustic sounding surveys for leak

detection at the distribution system in cooperation with the DMA system. 7y

4) The highest priorily areas are selected from high population density which are the medium

blocks located at south of D10 and MOS in the Kafar Sousch.

" Mezze-Razy & Kalar Sousch-Lawan system

The proposed improvement plan will be carried out staring in 1998 and be completed

by the year 2001 which is outlined as follows:

i) The existing frunk ﬁlain (ND800 mm) from Wali service reservoir is used for
| lransmissmn plpc _

ii) A new 700 m dtslnbunon main of NDﬁOO mm is mslalled from a branch point of

exisling trunk_mam to a first and second connection_point.at a entrance of the

“network . A new 250 m distribution main of NDS00 mm is extended from the

branch point to a third connection point located at the 17th April Street. New
three plpes of ND200 and 300 and 500 mm will be branched and jomted to the
network at connecllon pomt respeclwely - |

m) A number of new distribution pipe will be prov:ded to modtl‘y the ex:slmg branched
dtslnbulmn system :nto a looped nctwmk Toial lenglh of‘ dlslnbuhon p:pelme is
aboul 13 7 km witha dmmctcr varying from NDIOO nm to ND400 mm. |

iv) The distribution network will serve an area of 191 ha and a populauon of 46,300
persons including 32,000 existing informal residents.

"~ v) The area will belong to the DMA' medium block :t)l I The daily average water

| qupply is eslimaled at 21,670 i113/d (257 Us) Daily maximum water supply and

peak hourly supply is. 236 t/s and 357 l/s uspectwcly based on lhe DAWSSAis

dcsu)n criteria.
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Water quality and environment issues

The potential of pesticide pollution at Qumawiyin well field is believed to be low.
Nevertheless, pesticides including illegal ones are widely used in Syria.  Therefore,

capacity building for local pesticide monitoring is urgently needed.

Damascus is one of the oldest cities in the world, and- protection of important cultural
assets is going to be an iniportant issue to carry out proposed leakage control projects. A
set of law and guidelines for construction works in the historic Old Cily disteict was

reviewed 1o assess and minimize any potential environmental impact of the proposed

-projecis to cultural assets.

Ttis recogmzed that DAWSSA does not currcmly have lhe ﬁnancaa] resources to emb’ark

ol an extensive aulomahon program. Therefore DAWSSA’ - first and immediate priority
will be to optmuze the billing and collection processes by implementing the - following -

improveimnents:

i) Implémeﬁt meter installation Standards to inéreése meter reédfng prodliCIivi(y

ii) Improve eﬂxcwncy of the blllmg process by a) forwarding meter readmgs for data N
enlry as soon as mctcr readings are complete b) reduce the number of error
verification processes to only one before prmlmg thc bills; c) issue the bills directly
to the cashiers from the computer center when the bills are printed.

. .m) Adopt a four (4) month meter readmg and bifling cycle to lmprovc cash ﬂow
- Prepare and issue balls i‘or meter’ d1stncts m the same’ sequence as the meler"
readings. - S

'w) Implement ‘a new payment pohcy to. speed up collection of‘ revemie. Change lhc |
- payment period to 30 days, and unplement active follow-up of delinquent AcCOUNS

on a monthly basis, disconnecting delinquent accounts after six (6) months.

DAWSSA should carry out a detailed planning study to assess computer needs across the

organization, and develop a strategy for implementing integrated information systems.
8-3
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And before implementing new client server applications is to create an Information
Technology Directorate to plan and support the development of information technology

throughout the organization.

1t is recommended that DAWSSA implemént CIS and FMIS. CIS should be provide the
accurate and speed of customer service required to improve access to account information
énd'achieving of customer information. FMIS should provide the accurate and tinicly

financial inforimation required to improve control expenditures and budget preparation.

To overcome the shortage of technical staff it is recommended that detailed clesign and
implementation be carricd out by specialized consultants. It is proposed that DAWSSA

form wdfking groups under the direction of the Dircctor of New Works and Studies. The

" working groups should begin by implementing the changes identified as first priorities.

;5)

The implementation of changes to the billing procedures will take place first and should

take about one year (1998). The implementation of the information technology planning

.:'sludy should also proceed as soon as poséillle (start 1998) and should take approximately

' ‘one year to complete. It is recommended that both the revisions to billing 'prOcedures-'and

: ‘the plannmg study be complcted before staltmg, the :mplemenlallon of the CIS and F MlS |

- systeims. Thc work of demgnmg the CIS and FMIS should proceed in parallel in order to

-+ ensure full integration belween both' ‘applications. “The lmpl_eme.nlahon of the ClS is

6)

. expected to take about 2 years fo 'complcle: (years 1999 to 2'000)_: The process of

implementing a FMIS will take aboul 3 years to complete (years 1999 to 2OOI)_

It is recommended that payment collection move from Consumer Affairs to the Finance

Directorate. ‘All cash collection ac(ivilics wlil be under the management of the Finance

. Directorate al!owmg it 1o be fully accountable for collecting the revenues it needs to

managc cash flow needs.
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