EXECUTIVE SUMMARY CHAPTER 6

6, PROJECT EVALUATION

6.1 Economic Evaluation

(1) Benefits

The niain quantifiable benefits resulting from the projects will include: (a} an increase
" in water avaitable for consumption through the significant reduction in unaccounted for water.
~.(18.5 million m® per year); (b) significant improvement in health and hygiene of 50,000
~ informal residents by reducing the incidence of waterborne and water related diseases; and (6)

~incremental revenue from an increase in water sold. The resulting quantifiable benefits will

reach $1.24 million per year by 2007.
(2) Economic tllterlaal Rate of Return

The economic internal rate of return EIRR to the project was calculated on the basis of

“the quantified benefits idcnliﬁed above.: The mcremenlal cost:and bcncﬁt streams where

| 3compared over a period of 30 years, WhICh rcprcscnts the cxpccled life of lhe pro;ects AlL

.~ costs and bcneﬁts arc cxprcssed in mld 1997 constant: cconomic prlccs in which forelgn
c‘(change labor and eleclncnty are shadow pnced The resuilmg EIRR for lhe DMA pro;cci is
9% while the e‘clenslon of distribution system of Mezzc-Razy & Kafar Soiisch- Lawan hias an

EIRR of £%. Bulh projects are considered cconomically wortthwhile nwes,tmenls. The

sensitivity tests indicate that both projects are only marginally viable under varying Cosl and -

benefit parameters. ‘Under the worst case scenario (costs increase 15% and benefits reduced
by 10%) the DMA pro;ect has ait EIRR of 5% and lhc Mezze- Rary & Kafar Sousch- Lawan
project has an EIRR of' 6%. R
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6.2  Financial Bvaluation
(1}  Financial Internal Rate of Return

Financial viability of the water supply improvement project is carried out by assessing

the Financial Internal Rate of Return (FIRR) and the cash flow required te fund the project.” 4‘

5 The main financial benefit will be revenue from the sale of mcremental water réaching $2 44

mllhon per year by the completion of the pro;ect in 2007.

The FIRR of the project was calculated on the basis of the quantified benefits identified
above. The incremental cost and benefit streams wherc compared over a period of 30 years,
which represcnls the expected life of the pl’OjCCl All costs and benelits arc expressed in mid
© 1997 constant prices using the official forelgn etchange rate. The resulting FIRR for pro;eu

s 16% c!early dcmonslmtmg, that the project 1_3 fi nanc:a!ly_ v:ab]e.
(2) - Aftordability -

Aﬂordablhty and ability to pay are key parameters in asscssmg whelher the proposed '

L investment - in - the distribution system For Mezze- Razy & Kaftar Souseh Lawan arca s

' aﬂordablc in view of the need {0 repay lhe mtemauonal loans and the aim of sus!almng a
“viable fulure dcwlopmem program. The averagc household income in the study area lS 3500
to 6000 SL per month which is well below poverty levels (source. JICA study team, interview
survey 1997). The average water charge for those houscholds with a metered connection in
‘the area is 125 SL which reprcscnts from 2 to 3. 5% of the total monthly household income

-mdlcatmg there is no capacuy to mcrcase waler lanfls beyond ex!slmg leve1s
(3  Financial Projections -
It is assumed that the DMA and the Mezze-Razy & Kafar Souseh-Lawan praject will

proceed concurrently, following the planned phasing of the proposed investment program

from the year 2000 to 2006. The project will require 4 total investment of $10.9 million. The
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anmual funding required by the project is $3.8 million in 2000, and 2001 and $665,000 for
each year from 2002 to 2006.

Financial projections for investment funding are presented in Table 6.2.1 based on the
assumption that 75% of the required capital will be obtained from an infernational lending
~ agency with the following on-lending conditions: (a) Interest rate = 7% p.a; Grace period = 5

+ years; Repayment period = 25 years.

The financial projections show Ihe accumulated net cash flow remains positive
throughout the life of the project indicating the project is financially viable for the assumed on-
lending conditions. This positive position will allow DAWSSA to build additional cash
reserves for financing subsequent invc#tmcnts’ and equipment replacement.’ Thus, the project

- can be financially self-éuslaining, providéd that (i) water consumption grows in line with the

projei:tion}S":(ii) unaccounted for water is éubslantially r'cducéd' and (i) the' revenue

pro;ectlons are fulfilled. The financial pr()]echons also md:cate that an 1ncrease in tanﬁs wxll

- not be rcqmrcd to make the project fi nanually wable
63 . Environiiiental Impzzaclt';\ssessnknt (EIA) of the PprOSed Projeéls
(1) EIA én Dm Project
[’uhllglmalllL(Qpﬂﬁlm_&lagc) : A set of I'eak.'age reduction pr;)grénis iﬁc.!uding the

DMA project will save as much as 18.5 MCM/year of the supplied water, which is equivalent

to the water consumpnon of 253 ,000 caplta!year (assuming 200 Ipcd). In addition to the

water quaumy, the DMA pro;eet wnll ‘improve the quality of the supplied water by 1) savmg"

“high quahly water 2) rcducmg seconda(y conlammatmn and 3) s{rategacally ailocatmg high
‘quality waler to low ‘water quality rcgtons. The inevitable environmental consequence of
. water Supply project is the generation of Wastewatcr. To deal with the wastewater problem,
Dal_nascils' Municipality is currém_Iy develoﬁing a central water treatment facility in Damascus
suburb, and the generated waslewater will be treated at this facility which is expected to

~ become operational by the end of 1997 before the implementation ‘of the proposed water

supply project.
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(2)  EIA on Mezze-Razy & Kafar Souseh-Lawan System

Construction refated_environmental problems {construction stage) : In the interview
survey, 80 % of the local residents expressed no environniental concern about the proposed

project. The local residents are aware of the direct 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 wani the project to be completed as fast as possible to
minimize inconvenience such as noise and traflic probtem. Although the analyses showed that
these environmental impacts are not significant, a set of guidelines to further minimize

environmental problems during construction are given in Appehdix C.
(3)  EIA on Construction Works in Old City

- Cultural assets (consiruction stage) : Listed in the- World Heritage List of UNESCO'

' _(UNESCG, 1996), the O!d'City of Damascus is historical, religious and commercial center of
* Damascus, and about 20,000 people live in the Otd City. Although the miajority of distribution

_ f.)ipcs in the Old City _afe in good cbﬁdilion_, there aré a number of old cast iron bipes, and the

replacement of these pipes will be inevitable in thie fiture. Most of the é_xisliu‘g water supply

mains are laid under existing roads, and direct 'impac{ of the consiruction activities to the -

historical buildiags will be limited. However, many buildings in the Old City are old and

“vulnérable 1o stiuctural damage: DAWSSA should discuss the construction plan with the

relevant authority (Commiltce of the Old City of Damascus and the Mini'siry of Cullure) in

advance, and follow the guidelines provided by the Committee of the Old City of Damascus.
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7. FINANCIAL MANAGEMENT IMPROVEMENT PLAN
7.1 - Implementation Priorities
-~ A summary of the management recorﬁmendations that form the change'sl_rategy is

presented in Figure 7.1.1. The figure provides an overview of the implementation priority for

cach recommendation and the extent to which the impfovement objectives are dependent on -

“the implementation of coniputer systems.

First and inmediate priorily : Jt is recognized that DAWSSA does not currently have
the financial resources to embark on an extensive “autonation” program. Therefore DAWSSA

should begin by optlmizing thc billmg and collection processes that are curremly ineflicient to

yield some preliminary ﬁnancml beneﬁls by: 1) implementing meter installation standards o
- increase meter rcadmg produciwny, 2) emcrmg mcter readmg data as soon as meter readmgs

- for one district are complete 3) Larrymg out error venﬁcanon only once before printing the

bl”S 4) issuing the bills dlrcctly to the cashiers once the bills are prmted '$) adopt a four
month meter readmg and billing cyclc 10 lmprove cash flow; and 6) changing the paymcm

period to 30 days, and 1mp!ement active follow- -up of delmquent accounls ona monthly basis,

' dlsconneclmg dehnquent accounls after six months

" Second priority : bcfdrc_any more computer systems are purchased, DAWSSA should -
carry out a detailed planning study to assess ¢0n1ptxter needs across the organization, and

develop a strategy for impleménting integrated information systems. The risks of introducing

compiters to obtain the desired productivity improvements can be greatly reduced by creating
an'information techriology plan. Planning is a sinart investment that 'pfovid_és many benefits: 1)
systems can be designed to easily communicate information with cach other; 2) su.pporf S

multiple 'épplica!ions; and 3) systems 'c'a_n_:bc: designed in a- modular ‘way to allow

implementation of smaller parts over a longer period of time to reduce the burden on financial

resources.

‘Third priority: before implementing new client server applications a new Information

Technology Directorate should be created to group all activities related to planning,
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implenienting and supporting computer systems and other information techriology based
systems such as SCADA, and radio communication. The role of the existing Computer
Depariment will change considerably from the current accounting and billing functions to
supporting a wide variety of client/server applications and multi-user networks. The nced for
planning the development of integrated systems will require a centeal focus. Although some of
" ! {he existing stalY have a technical background and can be retraitied, new stafl with specialized
technical skills will bc required to manage the network, the database 4nd provide supporl to

- the growing number of computer users.
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 cbmplete ihe change strategy for improved financial
management. Making changes will ‘be much more difficult than business as usual and
DAWSSA will need to devote sufficient resources to make the changes happen. Management
h_aé_ suggested that steering committees be tasked with overseeing the implementation of these
. changes - this approach is highty recommended but will reﬁuire significant personal time and
‘cooperation from the ée_niot zilanagelxlé;lt tean. ‘Management will need tolidentify staff who
“are "strong and willing" arid give them the mandate to champion the different tasks rgquired"to

inﬁp_leme_ﬁt the changes. h

Animplementation team will be requiréd to plan, coordinate and exccute the work. It
is recommended that DAWSSA form working groups under the leadership of a nominated

Director. The wbrking groups should begin by'im'plementing the changes identified as firsi

| pr_idritiés. A:ﬂ:em:rard"s, they will assist specialists consultant(s) and participate diréctly in the

~ development of new procedures and systems.. To overcome the shoﬂage’ of technical staffit is
o r_eéommcndcd  that détai!jcd “design’ and implementation be carried out by specialized

<::0:n sultants,

* The scope of work for consulting services should consist of: (a) preparing a detailed
functional designiand systems specifications; {b) developing related procedures and manuals;

(c) designing the system architeclure required for the information syslcm's; (d) investigating

-50.




EXECUTIVE SUMMARY CHAPTER 7

alternatives for application soflware; (¢) preparing tender documents for hardware and "off the
shelf' software; (f) Developing a training program and providing training; and (g)

implementing system.
7.3  Training
Modemization will not only involve new systems and procedures but also the

integration of automation into the work place. It wilj have an immediate and significant impact

on human resources management and training within the organization. Retraining will be

required to support new systems and entirely new procedurés such as cost accounting, cosl

analysis, budget formulation and control. The implemen[ation of new CIS and FMIS computer

“systems will require that new & existing computer section staff receive training on subjects of

modern computing: (1) introduction to computér syst'em's hardware; (2) introduction to

relational dé’labase' management systems (DBMS); '(3) 'DOS Operating- sfs(e'mi (4) -

“introduction to ¢ Client/Server computing, local and wide arca 'networking, . network

management - and data security.; (5) data communications. Staff who-will patticipate in the

' worki_ﬁg groups during the design of systems and applicaiionsshould also take the same

training to become familiar with the system concepts. In addition it is reconuiiended that new

* staff with the required technical skills be hired prior to the beginning of the project in order o

" have them involved directly' in the working groups. The teainiiig should pr‘oéc__ed before the

in’lplem,emalion‘of ‘the new ‘systems in- order to prepare stafl to paﬁiéipatC' fully in llie

implementation program.

* ‘The implementation of a new CIS and FMIS will also create a need for training in the

areas of financial managenient. A training program should be aimed at senior management and

selected section heads who will be involved in using the systems. Topics should include: (1)

budgét formulation & planniﬁg;' (2): cost ac’couhling'principles; (3) cost analysis and control;,

' (4) formulation and evatuation of projects; (5) design and application of tarift stiuctuses.
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7.4 Schedule

The detailed schedule of activities for the implementation of CIS and FMIS systems is
shown in Figure 7.4.1. The implementation of changes to the billing procedures shoutd take
place first and should take about one year (1998). The implementation of the information
tcchnology planning study should also procéed as soon as possible (start 1998) and shoutd
take approxlmately one year to complele it is recommended that both the revisions to billing
procedures and the planning study be completed before starting the implementation of the
design of new systems. The work on designing both systems should proceed in parallel in
order to ensure full integration between both applicaiions_ ‘The implementation of the CIS is
expected to take about 2 years to complete (years 2000 to 2001). The process of
' implegneming the FMIS will take about 3 years to complete (years 2000 to 2002).

7.5 Costs, Benefits and Risks

i Project costs are cé!culaled baSed on the cstimated-quamiiy of hardware, equipment

~and man-momh csumales for the consultancies :denuﬁed Costs for consuhant services are

'-based on -usnng local consultants. - Two consultant, \wrk packages are - anticipated.

Consu!lancy #1 wtll provide a project manager for an esumaled 18 man-months at a cost of

US$ 270, 000 and shon term e\(pcrls who will prowde assistance in deS|gnmg admmls!ratwe -

:procedures for an estimated 20 man- -months at a cost of US$:240,000. ConsuEIancy #2 for .

computer syslem design will require an cffort ‘of approximately 100 man-months at a cost of

- US$ 800,000. Soﬁware costs assume the customiz'cd dévclopmcnt 'of CIS and FMIS soflware

by a local consultant. Soﬂware costs are expected to vary widely in an open international
compehlwe bld dependtng on the I' nal selection of packagcd vs. completely customrzed'

| evelo pment.

Computer cqu:pmenl costs are based on budgel estimates obtained !‘rom local suppliers
in Damascus. Total hardware & equipment costs are estimated at US$ 1.6 miltion. Hardware
~+ installation costs are assumed to be 5% of the total hardware costs, Building modification

costs are excluded since none are anticipated at this time. Total project costs are estimated at

US$ 3.5 million over a 3 year périod.
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The modernization and aut.omalion of the customer information and financial
management system will greatly simplify work processes and data collection. The economic
benefils to DAWSSA are expected to be significant and will allow more sustainable
development of the water supply system. It is expected that the new systems will also result in
a number of other significantly important organizational and benefits such as: (a) Improved
accounlébility and control; (b) Improved financial planning and management; {c) Improved

operational planning; and finally {d) Improved customer service

The implementation of the proposed CIS and FMIS must be undertaken in a

comprehensive and completely integrated way. There is the risk thal some components such as

‘ _'computcrizalion will appear atiractive while other componeats involving hard decisions such -
as restnucturing the organization or streamlining the billing procedures will be set aside. This
would unbalance the proposed improvements and risk’ failing to reatize their full benefits.

There is also a risk that employees wifl not adapt to using new computer systems,  This risk

can be minimized by:

a) Settmg up inter- Dlrectoratc workmg groups to ensure systems meet user needs

h) Providing extensive user trammg and supporl to ensure that users do can make full-
‘use of the nnplcmented syslems for thelr day to day work and do not reveit to thetr
manual work methods. _ ' o

¢) Providing a_n'adcq'uale number of trained te_chnicail siaft available to.implement and

provide on-going support.
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EXECUTIVE SUMMARY CHAPTER 8

' CONCLUSIONS AND RECOMMENDATIONS

The_instaiation_of the District Meter Area (DMA)_system_should be_implemented to
oblimize water distribution and facilitate leakage control. This implementation will be
phased from 1998 until the yéar 2006. Integration with DAWSSA’s new SCADA syslem
is taken into consideration for planning the DMA. The DMA system consists of two layers.
The first tayer is grouped as SCADA 01 block that 'conitains, transmission pipelines that
connect reservoirs, and- distribution mains. The second layer consists of 21 large blocks
which define each service area. The large blocks are firther subdivided into 37 medium
blocks according to adminisirative boundary, road, elevation and pressure stabilization

judged by network analysis.  Further subdivision to smaller blocks was also examined but

is not proposed, since the small block system should only be introduced after the.
- monitoring -system for the distribution network has been in’stalle'd-and'szifﬁcie:m data is

available to evaluate the need for smaller blocks.

MLMMMW&IQd mcludmg mcreasmg survey: teams and
‘ |mprovmg tools and eqmpment as recommended for efficient operahon and mairitenarice °

'of the proposed (DMA) syslem

Ih&highistmi&dly_I)LJA_leglgs-sélctt_ed'OI\ the basis of high population de'nsily and

~largest potential for saﬁnig’ water are the mé‘dim_n blocks located at south of D10 and D11

in the Kafar Souseh. DMA should be implemented in thesé blocks first. |

ﬁ Ihgmﬂumumwmmm&au Mmimwmmuhwldm o
Bl 1§Iud§_fQﬂnaLa[9as of DAWSSA’s systeni in Mezze- Razy & Kafar Sousch- Lawan area.

ﬂ&pmMmMMM@B&;MM&MM@E which

is outlined as follows, will be carried out starting in 1998 and be completed by the year

'2001:

i) - The existing trunk main (ND800 mm) from Wali service reservoir will be used as a
* transmission pipeline, A new NDG0GO mm distribution main branched from the

transmission pipeline will be connected with the existing distribution network at
-65-
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EXECUTIVE SUMMARY CHAPTER 8

the head of the nétwork in the area.  The total length of the ND600 mm main is
estimated at 700 m. The total iength of distribution pipeline is about 13.7 km
with a diameter varying from ND100 mm to ND400 mm.

it)  The distribution network will serve an area of 191 ha and a population of 46,800
persons including 32,000 existing informal residents. Daity maximum water supply

“and peak hourly. supply is 286 Ifs and 357 /s respectively.

The_potential for_pesticide pollution should be_monitored_periodically since pesticides

including illegal ones are widely used in Syria.

It is recommended mwmeMmemmmmmmnam
management mmmgmpjmx which are to streamline the billing and payment collection

©. process to mcrease revenues . The followmg improvements will be needed:

i) Implement meter mstallatton standards to increase meter rcadmg producnwty

8)

9

i) “Tmprove eﬁnc:ency of the billing process by a) forwardmg meter rcadmgs for data

- entry as soon as meter readings are complete; b) reduce’ the number of error

verification processes to only o_né before printing the bills; c) issue the bills directiy to

- the cashicrs f‘fo"ni l.hé computer center when t_hé bil_ls'are printed. 7 '

iii} Adopt a l"o.u‘r1(4)'1110'nlh'meter reading ahd billing cycle to improve cash flow. Preparb .
and issue bills for meter d:stncts in the same scquencc as the meter readmgs

iQ) lmplement a new: payment pohcy to speed up’ collcchon of revenue. Changc the

'payment period to 30 days and nnplement achve follow-up of' delinquent accounls

on a monthly ba51s, dlsconneclmg delinquent accounts afler six (6) months.

MMM@MMMM&Mm@ds across the

'organwatlon and develop a strategy for 1mp!emcntmg mtegrated information systems.
: Beforb m1plemcnlmg new client server appllcahons there : is a need to- crcate an -

- Information Technology Directorate {0 plan and support the dcvelopment of information

technology throughoul the organization,

It is recommended that DAWSSA implement new CIS and FMIS.  The CIS is required to

improve the accuracy and speed of customer service and improve access to account

-66-



EXECUTIVE SUMMARY CHAPTER 8

information.’ The FMIS is réquired to provide accurate and timely financial information

to ranagement in order to coritrol expenditures and improve budget preparation.

10) 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

' study should also proceed as soon as possible (start 1998) and should take approximately.

one year to complete. It is recommended that both the revisions to billing procedures

and the planning study be completed before starting the implementation of the

recommended CIS and FMIS systems.  The work of designing the CIS and FMIS should
proceed in paraltel in order to ensure full integration between both applications. The
implementation of the CIS is expected to take about 2 years to complete (years 1999 to
2000). The process of implementing a FM]_S will take about 3 years to complete (years
1999 10 2001). ) |

11) uﬁm:mmmmmmwwmﬂmmMmme |

- Finance Dircctorate, This change will alieviate the work load on the Consumer Affairs
* Direclorate, giving it a clear customer service focus. Al cash collection activities will be
under the management of the Finance Directorate allowing it to be fully accountable for

~ collecting the revenues it needs 1o manage cash flow needs.
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