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PREFACE

In response to a request from the Government of the Syrian Arab Republic, the
Government of Japan decided to conduct an implementation review study on the project for
rchabilitation of water distribution pipelines in Damascus City and catrusted the study to the

Japan International Cooperation Agency {J ICA).
JICA scnt 1o Syria a study team from January 9 to January 22, 1998.

The team held discussions with the officials concerned of the Government of Syria,
and conducted a ficld study at the study arca. After the tcam returncd to Japan, further

studies were made and as this result, the present report was finalized.

{ hope that this report will contribute to the promotion of the project and to the

enhancement of fricndly relations between our two countrics.

I wish to cxpress my sincere appreciation to the officials concerned of the

Government of Syrian Arab Republic for their close cooperation extended to the teams.

March, 1998

Kimio Fujila
" President
Japan International Coopceration Agency







March, 1998

LETTER OF TRANSMITTAL

We are pleased to submit to you the implementation review study rcport on the
project for rchabilitation of water distribution pipelines in Damascus City in Syrian Arab

Republic.

This study was conducted by Nippon Koci Co., Ltd., under a contract to JICA, during
the period from December 19, 1997 (o March 31, 1998,  In conducting the study, we have
cxamined the feasibility and rationale of the project with duc consideration to the present
situation of Syria and formulated the most appropriate basic design for the project under

Japan's grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very traly yours,

Fo it I A

Masato Fujinami

Project Manager,

Implementation review study team on
the project tor rchabilitation of watcr
distribution pipetines in Damascus City
Nippon Koeei Co., L1d.
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ABBREVIATIONS

Organizations

DAWSSA - Damascus City Water Supply and Scewerage Authority

EDWSSR - Establishment of Drinking Watcr Supply and Sewerage in the Rural
Pravince ot Damascus

ISC - International Standard Organization

HCA - Japan Internpational Cooperation Agency

MOHU - Ministry of Housing and Utilitics

SAR - Syrian Arab Republic

SpPC - The State Planning Commission

UNESCO - United Nations Educational, Scientific, and Cultural Organization

Others

DMA - District Mcter Arcas

E/N - Exchange Note

GDP - Gross Domestic Product

NS - Japan Indusirial Standard

SCADA - Supervisory Control and Data Acquisition {(System)

UFW - Unaccounted for Water

Currency

US § = US Dollar
SL = Syrian Pound
¥ = Japanesc Yen

Currency Equivalent

(as of Fcbruary $1998)
US$1 =SL45.0=¥ 124
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CHAPTER I BACKGROUND OF TIIE PROJECT

Damascus City is the national capital of the Syrian Arab Republic and is the cconomic and
cultural center of the country.  The Damascus City Water Supply and Sewcrage Authority
(DAWSSA) provides water mainly from Figeh Spring for Damascus City.  However, water
restrictions accur in Damascus during the dry scason, in spilc ol supplementary groundwater
pumped from decp wells in the City.  Adequate reliable water supply in the dry scason and
measures to incrcase water available for consumption to mect luture demand are the main
problecms which now confront DAWSSA. Only 36% of all water produced is billed and an
estimated 64% is Unaccounted for Water (UFW).  Aging watcr supply pipes, and informal
pipe conncctions contribute to these high levels of UFW.  In 1995, DAWSSA supplied a
total of approximatecly 218 MCM, and there was an cstimated 25 MCM demand which was
not met.

It is expected that acute water deficit will occur after the year 2005, since the capacity of new
waler resources is limited by the cxisting water rights of DAWSSA. Therelore, urgent
measures for reducing systems losses in the distribution network are required to save the

precious watcr resources, and reduce the need to find new sources of water.

In February 1994, the Government of Syria requested the Government of Japan to carry out a
Study of the Water Supply System for Damascus City. In respanse to the official request from
the Government of Syria, the Government of Japan dispatched a JICA Study Team lor the
Study on the Development of Water Supply System for the Damascus City in Janvary 1996.
The Study confirmed that old cast iron pipes with Iead joints are the major cause of systemn
losses. The Master Plan report by the JICA study team recommended the renewal of old cast

iron pipes and maintenance cquipment as an immediate program for system improvement.

Accordingly, in January 1997, in response to the recommendations in the JICA Master Plan
study, the Government of Syria requested the Govesnment of Japan to conduct the
procurement project under Japan's Grant Aid for rehabilitation of water distribution pipelines
and reinforcement of the maintcnance cquipment for the distribution system in Damascus
City.



. CHAPTER2
CONTENTS OF THE PROJECT .



CHAPTER 2 CONTENTS OF THE PROJECY
2-1 Objectives of the Project

The Damascus Water Supply and Scwerage Authority (DAWSSA) provides water for
Damascus City. However, aging cast-iron pipes result in high levels of system leakage.
Therefore, DAWSSA plans to carry out urgent water main replacement and procurement of
repair and maintenance equipment for the distribution system within a period of 3 years.

The objective of the Project is to provide the nccessary materials and equipment to replace
and repair the old leaking cast iron distribution pipes in order to urgently reduce the water
losses in the distribution system.

2-2 Basic Concept of the Project

{1) Project Plan

In 1996 the JICA Master Plan study was carried out to solve the problems of systems losses in
the disiribution network; a target figure of 25% total UFW has been sct for the year 2015 in
the study repori.  Recommended counter measures are as follows:

a) Convert all informal housing arcas to formal status by providing mctered serviee
connections,
b) Reduce system losscs by a combination of the following different programs,
- Intensive leakage detection cfforts to achieve aclive control
- Carry out a program to monitor leakage levels using the district meter arca
(DMA) method with pressure control
- Carry out a mains renewal program to replace old distribution mains

- Carry out a improvement program of maintenance cquipment

Since 1994, DAWSSA in coopcration with Damascus City authority has started the

construction of the water supply system into some informal areas.

The total length of the existing transmission and distribution mains is around 1,116 km.
Approximately 124 km (11%) of the existing maias arc cast iron with lead joints.

According to the JICA feasibility study on Jeakage reduction by the DMA system, existing
casi iron mains with lead joints arc the main cause for UFW.



On the basis of the JICA study report, the Government of Syria requested the following
materials and cquipment for the rencwal of old cast iron pipes and maintenance equipment to

initiate an immediate program for system improvement.

(1) Water main replacement plan (refer to Figure 2.2.1)

Ist year 16,665 m
2nd year 18,030 m
3rd year 16,150 m
Total 50,845 m

{il) Repair and maintenance cquipment improvement plan

- Wheel cranc 1 unit

- Loader 3 units
- Dump truck 3 units
- Small cxcavator 3 unils

- Cargo truck with cranc 2 units
- Workshop car 4 units
- Double cabin pickup & units
- Hand tools 1 lot

(2) Rehabilitation of Water Distribution Pipcline
i) Water main replacement plan

In the project, DAWSSA will carry oul the pipe replacement works by using the
procured pipe materials under Japan's Grant Aid.

The project tor rehabilitation of water distribution pipelines 1argets priority arcas where
leakage problems occur frequently and pipes with a large diameter that have a high risk
ol unexpected large scale water losses from main breaks. The scquence of work is
formulated by considering the work volume at cach phase and the nced 1o complete the
rchabilitation works within cach distribution unit of the distribution sysicm.  Howecever,
pipes with a small diameter of 150 mm or less will be providcd by DAWSSA.

Ductile iron pipe with cement mortar lining is sclected for pipe malerial on account of
it's cxcellent durability and corrosion resistance.  In addition to pipe replacement,
littings and accessorics (air valves and slop valves) are also replaced since leakage from

them is considerable. A restrained joint is used for connecting new pipe {o old pipe
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instcad of using thrust blocks in order to minimize the duration of water restrictions
during construction.  Contingency is 1aken into account for planning the quantity of

malterials.

The project arca consists of 5 sub-arcas: Wali, Malki, Old City, Presidential area and
Nasr as shown in Figure 2.2.2.  Wali and Malki arcas where leakage problems occur
frequently will be carricd out during Phase 1. The Old City and Presidential arca
where it takes time to get permission for construction will be carricd out during Phase 11
and Phase 11T sespectively.  The project implementation is divided into theee phases,
and the total pipe lengih scheduled for replacement is estimated at about 46 km.

ii) Improvement plan of repair and maintenance equipment

The improvement plan is formulated to procure equipment through the project on the
basis of DAWSSA's cxisting cquipment listed in Table 2.2.1 and according to the
following basic concepts:

- Any equipment alrcady in the possession of DAWSSA at present will be
excluded from the project.

- Operation capability by the present stafl of DAWSSA will be considered.

- Equipment for exclusive use by DAWSSA witl be considered as a priority.

- Qperation and maintenance structure of DAWSSA will be considered.

- Repair possibility of cquipment in Syria will be considercd.

According 10 the study resulls, the wheel crane, mini excavator, workshop car and hand
tools will be procured by the project for dircct use by DAWSSA (o maintain the
distribution pipclines. However a backhoc loader will be supplied instead of a mini
backhoe requested by DAWSSA because of its greater mobility.



(3) Outline of the Project

Summary of Pipelines

Arca __Length (km)
Phase 1 Wari 8
S Malki 8
Phase 11 Old city 13
Phase 1H Presidential arca 5
Nasr 12
o Total 46

Summary of Maintenance Equipment

Particular Purpose Qty

Wheel Crane Handling pipc material & equipment 1
al Adra stock yard

Bﬁckhoc loader | Excavation work for pipe repair 3
Workshop car Repairing ferrule and service pipes 1
~Hand Tools Repairing works 1

2-3 Basic Design
2-3-1 Design Concept
(I) Natural conditions

The climate of Damascus City is Mediterrancan, characterized b_y hot dry summers from April
to October and humid cold winters from November to March.  Mean annual rainfall from
1956 to 1995 is 512 mm in Figeh catchment area.  There is a great variability in amount of
raintall between ycars with some drought years such as 1959/60 receiving 227 mm and wel
ycars such as 1991/92 over 925 mm.  In the mountains, the rainfal} may cxceed 1,200 mm
above an altitude of 2,000 m, while on the plain cast of Damascus the rainfall is about
200 mm.  For the implementation of the project, influence of rainfall in Damascus may be
disrcgarded.

The present land use in the area is classilicd into three categories: residential & commercial

arca, administrative arca and special arca #zone.  Slope inclines in the City are about 0 % o



10 %. The slope increases from 10 % to 30 % up to Kassioun Mountain and in mountain
arcas is more than 30%.  Anchor block mcthod or restrained joint method should be adopted
for pipe replacement in the Kassioun Mountain loot arca.

The urban arca of Damascus, covers the thick alluvial fan created by the river where the
Barada River lcaves the Anti Lebanon Mountain Belt and flows east onto a plain of El-Arab
Trough. Therefore, the surface geology in the area consists of unconsolidated Quatcrnary
deposits.  Since soil conditions in the City arc nornal, excavation work requircs no special
method.

(2) Economic and social conditions

Damascus is the nation's capital and an important administsative center.  Most of the
cconomic aclivity in the region centers around the tourism and trade industry.  In the city,
the residential and commercial tand arca is approx. 86km’® of 48% of total land arca of the
City. The futurc land use patterns will tikely not change significantly from the cxisting land
usc pattern.

Since 1970, the population growth ratc has been declining steadily and has been lower than
the growth rates expericnced in the other large urban centers. - According to the 1994 census,
the tatal population in Damascus City was 1,394,000. On average there arc 6.0 persons per
dwelling. About 60% of the families surveyed for this study receive fess than SL 10,000 per
month which is classificd as low income. Another 20% reccive less than SL 25,000 per
month but receive more than SL 10,000, classificd as middle income. The average
houschold income for all income groups is SL 16,254,

The average lifc expectancy in Syria was 66.6 years for men and 67.7 ycars for women while
infant mortality was 37 per 1000. Estimates for Damascus Governate arc not available but
should be better than the national average given the better standard of living, and better health
services coverage.  Since 90 % of population belicve Isham, retigious issucs, such as lifestyle
and holiday, should be considered for the implementation schedule ol the project.

There are many narrow roads with heavy traffic jams since the City has an old urban center
including an ancient Ol City arca.  The construction plan, therefore, should be formulated
in consideration of local road conditions. In some arca, especially Old City arca and
presidential arca, a permission for construction work should be taken from Damascus City

authority since there are many cultural assets and restricted aceess arcas {or sccurity purpose.



(3)  Present water supply conditions

As much as 809% (1995) of the water supplicd by DAWSSA is available from Figeh Main
Spring; a major spring which has been recognized for its superb water quality and abundant
yicld for centurics.  The water from this spring is characterized by low conductivity (around
300 uS/cmy}, ncutral pH (around 7.7), and low hardness (around 150 mg as CaCO3/L). The
water salisficd the Syrian Drinking Water Standard for all criteria,  There are numerous
secondary water s¢sources in the arca,  Barada well fietd, which provided approximatcly 7%
of the water used by DAWSSA in 1995, produces water with good quality. It is judged that
water quality of resources is satisfied for drinking water in the Project.

As for the sanitary conditions, over 97% of the tap water examined contained more than
0.1 mg/L. of residual chlorine, and no bacteria was found in any potable waler sample.
However, there are concerns that low waler pressures in some arcas increase the risk of
contamination by wastewater flowing into the network from leak points since lcakage
accidents break out frequently in the nctwork. To avoid sccondary conlamination,
replacement of damaged old pipes is strongly recommended.

From DAWSSA'’s experience, there are quite a number of mains which frequently leak and
that causc problems cach year.  There are many instances where these pipes break and rapid
allention is calicd for. However, the existing maintcnance equipment is also inadequate to
cffectively maintain and repair the water distribution system.  Thercfore, maintenance
cquipment shall be improved in order to cope wilh urgent leakage accidents.

Many of the pipes arc old cast iron mains with lead joints that frequently leak and by
replacing these pipes the frequency of leakage can be reduced.  The oldest pipes date back to
the carly part of this century. Cast iron pipes used from 1908 to the late 60s shall be
replaced with ductile iron pipes in same diameter of the existing pipes, because the existing
pipes have enough capacity to supply water as a result of network analysis.  In addition to
the pipes, other aceessorics such as sluice valves and air valves are constantly leaking and so
the littings also are ceplaced at the same time of pipe replacement.

(4) Proccdure for tax exemption

The Syrian tax regulation is 1o impose taxes and dutics at a total ratc of about 8 % 10 28 % on
cosl of imported goods and materials and half of lransportation cost 1o be incorporated into
any development project, even projects under the grant aid program. The taxes and dulics are
shown in Table 2.3.1. The Government of Japan’s (GOJ’s) Gramt Aid scheme docs not
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include the cost for taxes and dutics levied by the recipicnt country, therefore the recipient
country has to make special budgetary arrangements 10 pay for all domestic taxes. Tax
cxemption procedures should be carricd out in a timcly manncr.  The implementation
schedule for the Project will be prepared in duc consideration of the expecled time required
for clearing for such tax exemplion procedures.

(5) Usage of local contractor and available materials in Syria

The project is planned for the purpose of properly exccuting the work by laking into
consideration: the conditions for the project, including contractors, procurement of
construction materials and Jabor force; the manner of procurement of water supply cquipment
and materials; and the manner of construction.

Contractors and suppliers who intend to undertake the construction works and the provision
of construction equipment and materials for public works shall be registered with the
government agencies concerned.  The Syrian Construction Contractors Syndicate is

responsible for contractor classification and registration.

DAWSSA pre-qualifics contractors by classifying them into cight (8) ficlds of enginecring
activities and ranking them into one of three groups depending on their financial strength,
cquipment capability, the number of qualilicd cngincers and experience in the field.

These cight fields arc 1) Supply and Exccution of Pipes and Mctals works, 2) Pump
Installations, 3) Mechanical & Electrical Installations, 4) Pipe Laying for iransmission Lincs,
5) Laying of House Connections, 6) Road Construciions, 7) Filling Castings and 8) Electric
Board works.

First, sccond and third ranked contractors are¢ nominated for tendering on DAWSSA’s
projects, in the each field.  Fificen (15) contractors are registered in the [irst rank, seven (7)
conlraciors ar¢ in the second rank and nine (9) contractors arc third rank (scc Table 2.3.2.).

DAWSSA has expericnced contractor capabilities through many projects alrcady exccuated.
The local registered contractors have the capabilities and cxpericnce required for construciing
the proposed projects without the use of internationally cxpericnced contraclors. Local
contractors have sufficicnt construction machinery and  equipment including  heavy

construction machines.



(6} Grade of materials for replacement

The average age of the existing cast iron pipes is cstimated at 42 ycars, which greatly cxceeds
the scrvice life of cast iron pipes generally considered to be 25 years.  As a result, there are
quitc a number of old cast iron pipes which frequently teak from the lcad joints and pipe
breaks. Therefore, the maltcerials for the replacement of the old cast iron pipes will be
sclected on the basis of considering future saving in maintenance expenditure by DAWSSA,

It has been observed that water leakage was almost never detected from the joints and trunk
mains made of ductile iron pipe installed since 1970s.  Ductile iron pipe has many
advantages comparcd with the cast iron pipe.  In general, service life of ductile iron pipes are
cstimated approximatcly 60 years which is longer than service life of cast iron pipes.
Duclile iron pipes also have the advantage of large flexibility, strength and high impact
cocfticient. In addition, it is casy to carry out the pipe laying works due 1o use of push-on
joint for jointing works, and DAWSSA has many experiences of ductile iron pipes laying

works. Thercfore, ductile iron pipe will be adopted for new replacement pipes due to long-
lifc value and technical advantages,

() Construction schedule

The implementation af the project requires a 56 month period alter first exchange of note
(E/N) between Government of Japan(GQJ) and Government of Syria(GOS), 1aking into
account the workable days in a year, required work volume, time required for materials

production, tax excmption procedurcs, and coincidence with the financial system of GOJ.
Construciion Schedule is shown below:

Ist Year 2od Year Ard Year 4th Year
Prepatation S— — m—
Procurement L] — ]
Construclion

(Syrian Side)

| {Pbasc I)

(Phase 31) I

Note: It is supposed that the Phase 11 construction work is completed on Sth year.

(Phase Il 11



2-3-2  Basic Design

(1) Design conditions

The fallowing design conditions arc adopted:

() Location of the arca : Damascus city (Total arca is 106 km?)

(i}) Land Preparation : All the necessary lands belongs to the Government.

(iii} All the nccessary works for instalfation of supplicd equipment and materials shall
be done by DAWSSA.

{iv) Population : About 1.4 million persons living in Damascus City will

benedit directly from the project.
(v) Estimated leakage per km of pipc is given below:

Average from the whole system 7 m’/hr/km
Average from ductile iron pipe : 4 m/hr/km
Average from cast iron pipe : 30 m%hr/km

(vi) Procurement of new maintenance equipment will provide the maintcnance and
repair scction with the ability to take adequate and prompt action for leakage
prevention.  Reduced leakage in distribution mains also reduces the risk of
comtamination and therefore enhances public health and safety. Pcople will be
supplicd with a more stable and safer water supply service alier the project.

(2) Design concept
The design concept given below is considered during the preparation of the basic design:

(i) Special conditions of the proposed site such as climate, lifestyle, traffic pattern,
cultural asset protection, cle., are fully considered and incorporated into the design.

(ii) Plan of rehabilitation projcet is formulated to coordinate with the DMA system.

(i) Improvement of cquipment for leakage protection is planned to reduce
maintenance and operation costs.

(iv) With consideration on the construction capabilitics and local conditions, the
matcrials and equipment are sclected from viewpoints of construction ease and cost.
Supplicrs shall be certificd by International Standard Organization (ISO) in
compliance with ISO 9000 scrics.
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(v) Woarkability and local conditions at sites are considered for the construction plan
since the review study arca is regulated tor construction works as shown in Figure
23.1.

{vi) Construction work is planncd to minimize blocking the strect.

(vii) Replacement works are basically planned by cach water unit respectively.

(3) Overall plan of rehabilitation project of distribution pipeline

The rehabilitation of the water disiribution system in Damascus is the most urgent and
important issuc for the Syrian Government in order to sustain the stability of public welfare
and economic development in the national capilal.  This project therefore has the highest
priority among other projects.  The overall rchabilitation plan for distribution pipeline is
praposed in consideration of water unit, teakage frequency and construction work permission
pracedures.  The project arca of the proposed project consists of 5 areas: Wali, Malki, OId
City, Presidential and Nasr arcas as shown in Figure 2.2.2.  Phasing of replacement pipe tor
the project implementation is summarized below:

(i) Phasel : Wali and Malki arcas
(ii) Phasc Il : Old City area

(iii) Phase II1: Presidential and Nasr arcas

Total pipe length {or replacement is summarized below:

Arca | Pipe Diameter (mm) Total

200 250 400 500 600 (m)

Phase [ | Wali 5,260 300 550 | 1,440 8,050
Malki 1,240 | 3260 | 800 | 3000 | 8,300

Phasc I | Old City 4,080 980 | 4,000 | 1,840 | 1,870 12,770
Phase HI | Presidential 3,435 | 1,660 5,095
Nast 3,660 | 3,510 | 220 | 4,660 | 12,050

Total 8,980 |16,445 | 7480 | 7,050 | 6,310 | 46,265

The total pipeline length, pipe diameter and kinds are determined based on review of the
distribution pipelinc map (s:lﬂ,[}OO) and topographic conditions. The detail of pipes tor
cach street is listed in Table 2.3.3. After review of the mentioned table, appropriate pipelines
will be sclected tor implementation in the capacily of Japan's Grant Aid project.
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(4) Pipe installation plan

The following DAWSSA design criteria are adopted for the plan of Rehabilitation Project:

i)  Minimum cftective head :30m

i) Maximum velocity
» Water main (al least 250 mm in diamcter) :less than 2 mfs
» Sccondary & Tertiary :less than 1 m/s

iii} Quality of materials
= Water main (at lcast 300 mm in diameter) : Ductile iron pipe
» Sccondary pipe (at lcast 100 mm in diameter)  : Ductile iron pipe
» Tertiary pipe (less than 100 mm in diameter) : Polycthylene pipe

iv) Interval of hydrants 1300 m to 400 m

v} Type of hydrant : French and USA
(undcerground type)

vi) Seasonal load factor :1.14

vii) Hourly load factor 1 1.25

(5) Specification of pipc materials
General characteristics of duclile iron pipe are summarized below:

(i) Advantage
» High strength and excellent impact resistance.
s Carrosion resistant,
w Flexible joints.
s Jointing works is easily done without a skilled worker.
a For normal soil condition, no special bedding is required and is backlilled by
excavated soil
(i) Disadvantage
a The protection of pipe litting is required where thrust force is geacrated.  In
case of using restrained joints, thrust block is not required or reduced in
volume.

s Heavy weight.



(i) Wallthickness

Specifications of ductile iron pipe and fitlings are proposed following the standard of ISO
2531 (JIS G5526-5527) and arc listed below: '

Nominal Diamcter (mm) | Thickness (mm)
100 6.1
150 6.3
200 6.4
250 6.8
400 8.1
500 9.0
600 9.9
(i)} Hydrostatic test pressure
Nominal Diamcter {mm) Pipes Fillings
10010 250 50 bar 25 bar
400 to 600 40 bar 16 bar
{iii) Mcchanical Propertics
Pipes (100 mm to 600 mm) Fillings
Tensile strength ~___ Min. 420 N/mm’ Min. 420 N/mm’
Elongation Min. 10 % Min. 5 %
Proof Stress L Min. 300 Nfmm’ Min. 300 N/mm’
Hardness Max. 230 HB Max. 250 HB
(iv) Standard coating and lining
Pipcs Fiuiﬁgs
Qutside | Epoxy coaling Epoxy coaling
Inside Cement mortar lining Epoxy coating

(v) Type of joint: Push-on joint type and restrained joint (coupling) type
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(6) Maintenance cquipment plan

The equipment, which is uscd for the project, was sclected as {oltows in consideration of need

and adaptability for the maintcnance and aperation of the disteibution pipcline to be

constructed.
—ja}li&ﬁ ‘ Specification v Qy Purp;—':c )
“Wheet Cranc | Max. lifting capacity: 25 ton 1 | Handling pipe material &
aldm cquipment at Adra stock
4-section boom: 8.6 - 26.9 m yard
Small excavator Hoc bucket capacity: 0.05 m* | 3 | Excavation work for p'ipc
(Backhoc Loader) repair
Workshop Car 1 Multi-compartment type 1 | Repairing ferrule and
atility car for plumbing service pipes
Hand Tools ) B 1 | Repairing works




CHAPTER 3
IMPLEMEN TATION PLAN



CHAPTER Y IMPLEMENTATION PLAN
3-1  Implementation Plan
3-1-1  Implementation Concept

This project is planncd to reduce water leakage Josses in the old cast iron distribution
pipelines and to save water resources in Damascus city by procuring neccessary cquipment,
such as ductile iron pipes and repair/maintenance cquipment for the distribution system.

As this project covers procurement of cquipment and materials, and laying of pipes arc
implemented by the Syrian side under advisory scrvice of the consultant, the works should be
carricd out following procurement to have an carly result.  During the pipe laying works, the
consultant is intermittently assigned to advise/assist the Syrian side for progress control and
quality control.  In addition, at the time of commencing the works, a guidance enginecr from
the pipe supplicr transfcrs the method of push-on joints and restrained coupling to the Syrian
side.

The responsible agency is the Ministey of Housing and Utilitics, and the excculing agency of
the project is the Damascus City Water Supply and Sewcrage Authority (DAWSSA). The
engineering works of the project is covered by the new works & studies directorate of
DAWSSA by contract with Syrian gencral contractors.  DAWSSA will organize the project
management groups for the project implementation, which are composed of four supcrvision
groups and one liaison group as shown in Figure 3.1.1. Total staft member of the project
managemenl groups arc cighicen persons, consisting of thirteen engincers and tive assistants.
The financial directorate will be responsible for unloading of equipment and matcrials from
shipment at Tartus Port and transporiation to DAWSSA's Adra stockyard shown in Figure
3.1.2

3-1-:2  Implementation Conditions

The requirement of this project is procurement of equipment and material, mainly pipes and
valves and maintenance cquipment/vehicles, such as a wheel cranc and repair shop cars.
Japan's Granmt Aid covers procurement of the cquipment and matcrials, and delivery of

shipment at Tartus Port, the trading port in Syria.

As for the pipe laying works by the Syrian side, the project arca is regulated by working hours
defined by Damascus municipalily in the following categorics.
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- whole day work arca
- night time work arca (PM 8:00 to AM 5:00)

- presidential area (Special permissions for construction is nccessary)

The above classification of pipeline taying arcas, is shown in Figure 2.3.1.
In the Old City arca, pipe laying works are carricd ont by hand instcad ol heavy construction
cquipment duc to very narfow road width and existence of many cultural assets.  During the
works, some roads are blocked completcly but by-pass should be provided.

The project arca is divided into five arcas such as Wali, Malki, Old City, Nasr and Presidential
arcas.  According 1o security regulation and the eliectivencss of rehabilitation, the priority of
works wilt basically conform to the tollowing order,

Phasel : Wali and Malki areas
Phase 1l : OId City arca
Phase [11: Nasr and Presidential arcas

For construction in wide road ways, new pipes will be connected with the exisling pipe
neiwork alter laying new pipes nearby existing pipes in parallel under one-way traffic. Fora
narrow road, temporary pipes are laid along the road prior to removing the existing pipes for
the purpose of non-suspension of water.

3-1-3  Scopc of Works

(1} Scope of works to be executed by the Japanese side
- To prepare the tender document for procurement of the rehabilitation project of water
distribution pipclines and maintenance equipment,

- To undertake the supply and dclivery at Tarlus port of pipe materials and
maintenance cquipment, and

- To provide technical assistance to the Syrian side to implement pipe laying works.

(2) Undcrtaking by the Syrian side
- Provision of the necessary arrangement/procedure based on the regulation of
Damascus Municipality for the pipe laying works,

- Transportation of the pipes and maintenance equipment [rom Tartus to Adra stock
yard of DAWSSA, '

- Storage of the pipes in Adra stock yard,



- Exccution of the pipe laying works, and

- Budgetary arrangement and the promipt disbursement for tax cxemption (o the
Japancse nationals regarding to the project implementation, especiatiy on imported
pipe materials and maintenance cquipment.

3-1.4  Consullantl Supevvision
(1) Detailed design

Prior to the implementation of the project, the tender work will have to be carried out.
Immediately after the signing of the exchange of note, the consultant will make contract with
the Damascus Water Supply and Scwerage Authority (DAWSSA), and the consultant will
start the preparation of tender documents.  The consultant should discuss the specitication
and quantily of pipe materials and maintenance cquipment, and implementation schedule of
the works with DAWSSA at the detailed design stage.

(2) Procurcment

The tender tor selection of a contractor for the supply and delivery of pipe materials and
maintenance equipment witl be conducted after obtaining approval trom DAWSSA for the
tendering process.  The notice of tender will be published in the major daily newspaper on
construction and cconomy in Japan on behalt of DAWSSA.

The quoted tenders will be received by the consultant and opened in the presence of the
representative of DAWSSA.  Aller the opening, the tender evaluation will be carried out by
the consultant in collaboration with the representative of DAWSSA, and the dralt contract

will be prepared by the consultant based on the tender evaluation result.

Once the contract has been conducted for the supply and delivery of pipe materials and
maintenance equipment, the consultant will clarify and review/approve the specilications and
time schedule from the contractor and inspect procured cquipment and pipe materials betore

shipment and aflcr arrival in Tarlus port.

In this inspection, appearance, performance, number of the products and number of the
required parts will be checked to conform with the contract, only the passed producis are
approved Lo be shipped.  And in the arrival inspection, all packages shall be confirmed after

arriving at Tartus porl.



(3) Consultant supcrvision

This project is categorized as cquipment project of Japan's Grant Aid project.  Usually,
consullant supcrvision of the equipment project is not carricd out except to check and confirm
shipping and delivery.  However, the Project will require some intermittent consuitant
supervision including technical guidance, ensuring high performance of construction work
and high quality of O & M in the future.

The construction record will be compiled as a pipe ledger for cach arca and pipe line route.
The breakdown of the construction record for pipe replacement is summarized below:

= Location map: Pipeline route, 1.D. number of pipeline, Pipe diamcler, Special fittings,

Start point of pipcline.  Terminal point of pipeline, Valve, Hydrant

Lisl: LD. number of pipe line, Completion date, Pipe diameter, Pipe materia),

Specification of pipe, Name of manufacturer, Special fittings, Valve, Hydrant

s Test sheel of Pipes: Copy of mill sheet, Results of ficld water pressure test

» Construciion: Jmplementation Period, Construction methods, Depth of pipe, Soil
condition, Groundwaler level

= Condition of existing old cast iron pipc: Breakage condition, Leakage condition,

Status of old cast iron pipe afier replacement

The consultant’s resident engincer will be assigned to supervise the construction works in an
advisory capacity, and report the work progress at some interval to JICA Syria office in order
1o confirm the implementation schedule.  The resident engineer will also advise DAWSSA
on keeping proper construction records for smooth implementation of O & M in the future.

Through this intermittent consuhtant supervision, the Project will be completed on schedule,
with proper pipe ledger records.

3-1-5  Procurcment Pian
(1) Ductile iron pipes
Ductile iron pipes and fittings should be procured in Japan, and be shipped to the port of

Tartus at the expense of the Japancese side. The Syrian side should cover unloading of
materials, custom clearance, inland transportation and storage at the Adra stockyard.



(2) Maintenance cquipment/vehicles

In Syria, vehicles imported from Japan and Europe are tound in a ratio of nearly 50%, and
many Japancse manufacturers supply vehicles through trading companies.  Japanese vehicles
are less troublesome and cconomical as compared with those of other countrics. Sinall
vehicles such as excavator and wheel loader arc onty available from Japan.  Procurcment
from Japan will securc the delivery periad within schedule constraints.

3-1-6 Implemenitation Schedule

(1) Implementation Schedule of the Project

The implementation schedule after the E/N procedure conclusion of this project is as follows;

- Dctailed Design
Phase | Phase 11 Phasc 111
- Sitc invesligation
. 2.0 months 2.0 months 2.0 months
- Preparation of tender documents
- Procurcment
Phase | Phase 11 Phase 111

- Tender and tender cvaluation

- Contract for proCurcmcn[ of 1.0 month 1.0 month 1.0 month

cquipment and materials
- Manufacture and procurement 4.5 months 4.5 months 4.5 months

- Transportation 2.0 month 2.0 month 2.0 month



The implementation schedule is shown betow,

Phase | plan

Calendar :
e
Month 2 38 4 5 6 7T 8 9 16 11 12
Detailed [ {Site Invesligation)
Design ¥ Preparation of Tender Documents)
—— (Tender, Evaluation, Conteact)

Procure- B (Verification)
ment

L 3} (Manufacture, Procurement)

)
o 3(Transportation)

Technical o
Assistanl

Phase 1l plan

Calendar
3 2 3 4 5 6 7 & 9 10 1n 12
Month
::‘] N ekl .
Detailed {Site Investigation)
Demg:‘l L7 777 Pre paration of Tender Documents)
] (Tender, Fvaluation, Contract)
Procure- . ;i fication)
mient
[ J{Manufacture, Procurement)
) (Transportation)

Technical ) —
Assistant ‘
Phase HI plan

Calendar

H 2 3 4 5 6 7 8 9 10 i1z
Month
. [ (Site Investigation)
Petailed
Design T —{Preparation of Tender Documents)
) {Tender, Evataation, Contract)
Procure- I ; Verification)
ment

) {Manufacture, Procurement}

T (Transpockation)




(2) Implementation Procedure under Japan's Grant Aid system

The project shall be implemented as shown below, taking into consideration the procedure of
Japan’s Grant Aid system.

Procedure of Japan's Grant Aid System

Banking
Arrangement

Consultant . Issuance
Verification )
contract — of A/P

Detailed Design

&
Tender documents Note. E/N: Exchange of Noles
AJSP: Authorization to Pay
Tendering
&
Evaluation

R 2

Procurement . Issuance
Verificalion
Conltract of A/P

@j}———b Completion
Certificale

by
Recipient

3-1-7  Obligations of Recipient Country
The Syrian side should carry out the following items when it accepts Japan®s Grant Aid;

(1) To do the domestic dutics concerning landing, customs clearance and inland
transparlation as for cquipment and materials imported for this project,

(2) To lay pipc materials procurcd by this project rapidly according to the prescribed
schedule of the project,



{3) To {acilitate cmbarkation and discmbarkation and staying procedures in Syria bascd on
the Taw of the country for Japancse who ofler scrvices for the implementation of this
project,

(4) To pay the bank comunission based on the banking arrangement,

(5) Te issuc the authorization to pay bascd on the agrecment belween banks, and

{6) To take charge of all other expenses excluded from Japan’s grant aid.

3.2 Project Cost Eslimation

The breakdown ot cxpenses by the Syrian side to implement this Project through grant aid
from Japan is as given below.

Item SL {1,000)
1) Rcplacement works of distribution pipelines 188,000
2} Inland transportation cost 7,000
Total 195,000

3-3 Operation and Maintenance Costs

The yearly costs of operation and maintcnance management for DAWSSA's distribution
system is estimated as [ollows:

Operation and Maintenance Cost (1995)

— ftems SL (1,000)

1. Siaft salary / Labor wage 20,000
2. Leakage detection costs 1,000
3. lLecakage repair costs 3,000
4. Maintcnance Equipment / Vehicles repair costs 4,000
_5. Fuel for Equipment / Vehicles L 5,000
o Total A L 38,000

The annual operation and mainicnance costs lor DAWSSA's distribution system includin
p _ ¥ J

existing facilitics will be around S1. 18 million excluding stalf salary and labor wage.
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CHAPER 4 PROJECT EVALUATION AND RECOMMENDATION
4.1 Project Effect
The citects to be expected from the implementation of the Project are summarized below:

i} Reducing of lcakage volume and leakage incidence in distribution mains
ii} Sccuring saved water to be used for water supply

ili) Reducing secondary contamination

iv) Culling repair cost of the distribution network

v) Increasing revenues

vi) Improving leakage repair praductivity

The implementation of the Project under the Japan's Grant Aid is judged viable for the
following rcasons:

(1) Reducing of leakage volume and leakage accidents in distribution mains

lcakage problems occur mainly on the cast iron pipes. Water saved by the project is
estimated about 33,000 m’/d since unit loss for cast iron pipe length is cstimated as
30 m’hr/km.  This amount is cquivalent to 16% of the total leakage volume in 1995.
About 124 km of the cxisting distribution mains are cast iron pipe with lead joint.  As 46 km
of cast iron pipes are replaced by ductile iron pipe by the Project, about 37% of the leakage
prablems can be reduced.  Repair works of the distribution nctwork are also reduced by the
implementation of the Project, effectively improving DAWSSA's operation and maintenance
system.

(2) Sccuring saved water to be used tor water supply

DAWSSA is faced with waler deficit problem cvery year, however it is diflicult for
DAWSSA 1o develop new water resources on account of restriction of the existing water
rights of DAWSSA.  Leakage reduction by the Project through replacement ol pipes saves as
much as about 33,000 m*/d of the supplicd water. The amount of saved water is enough to
supply 171,000 persons without exploiting new watcer resources.



(3) Reducing sccondary contamination

Leaking pipes and joints arc important sources of sccondary contamination.  The Project
improves any abnormally low-pressure conditions in the distribution system duc to the
leakage and helps reduce the incidence of sccondary contamination.  The bencliciaries of the
Project are about 1.4 million persons living in Damascus Cily. Reduced leakage in
distribution mains also reduces the risk of contamination and thercfore enhances public health
and safety.  Pcople will be supplicd with a more stable and safer water supply scrvice after
the project.  The Project is beaclicial in improving peeple’s livelihood and hygicnic
conditions.

(4) Cutting repair cost of the distribution network

Many of the pipes are old cast iron mains with lcad joints which [requently leak and by
replacing these pipes the frequency of leakage is reduced.  The repair costs for the
distribution network are cut by reducing the frequency of leakage and reducing the number of
large scale leaks by replacement of large diamcter pipes (diameter 400 mm to 600 mm). The
cxisting repair cost consists of personnel expenses, malerial expenses and transporting
expenses. The personncl expenses are not cul so much by reduction of the frequency of
leakage. On the other hand, it is expected that material expenses angd transportion ¢xpenses
decrease in proportion 1o reduction in the frequency of lcakage.

(5) Increasing revenucs

Water saved by the project is about 33,000 m’/d or equivalent to 16% of the total leak volume
in the 1995 year. The amount of saved waler is cquivalent 11.9 million m* of yearly water
yicld enough to supply 171,000 persons. It presenls approximately US$830,000 in
additional revenue per year at current tariff levels if the saved water is regarded as revenue
carning water.

(6) [Improving lcakage repair productivity

In addition to the poor conditions of waler mains, the cxisting maintenance cquipment is also
inadcquate to cifectively maintain and rcpai'r the walter distribution systiecm.  Procurement of
new maintenance cquipment consisting of a wheel crane, 3 units of backhoe loader, a
workshop car and hand tools provides the maintenance and repair scction with the ability to
take adcquate and prompt action for leakage prevention.  The wheel crane is utilized at the
Adra stockyard in order to lake materials out casily all the time ¢ven in case of emergency.
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The backhoe loaders make excavation and backfill works at site faster and easicr with fewer
workers.  The workshop car and hand tools contribute to shorten repair working hours and
carry out adequatc repair.

4.2 Reccommendation

Judging from the study result, it is expected that the Project will significantly increase the
supply of safc drinking water to more inhabitants, without development of new waler
resources.  Accordingly, it is concluded that the implementation of the Project is snitable and
viable for Japan’s Grant Aid. Furthermore, it is expected that the Project will be implemented
smoothly and cffectively with due consideration to and recalization of the following
commitment by the concerned partics.

» To prepare the budget and to cstablish the organization for the implementation
stage with regards to the customs clearance of matcrials and the replacement ol
distribution pipes,

= To loliow application proccdures for construction permits for the pipe replacement
in the road allowances to meet the implementation schedule, and

«  To establish the data management system for the water distribution network for
proper operation and maintcnance in the future.
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Table 2.2.1 Existing Maintenance Equipment/Vehicles

KADAM Emergency Cenler

(1) Equipment Maintenance Department

Type Spec. Puchase ; Couniry | Condition; Rate of Distance
Year Qrigin Opcration | Traveled (km)
L. Pick up car | 3wn_ | 198} Japan B | A | >500,000
2. Pickupear Jton | 1986 | Geman | C | A | >600,000
3. Pickwpear | 3ton | 1996 | Japan | A | A 70,000
4. Pickupear | 1985 [ Russia | € | A | >600,000
S. Pickupear | 1975 | German | B | A | >600000
6. Workshopear | | 1980 } dapan | A | A | >500000
7. Workshopear | | 1980 [ Russia [ € | A | >600,000
'8. Workshop car | aese jsapan | B | A _‘5700066"
9 Wheelloader | 05w | USA |~ ¢ 'Nowork |
10. Wheelerane 6ton | | PFngland| C [Nowork|
il Truck witherane | ] 1969 lsweden | € | A | >800,000
R 4WDWagon || 1962 | - S :
13. Folk-lift_ | 3twn 1973 | France | B | A -
14. Aircompressor | - | 1983 | Japam | A | A | -
15. Drainagepump | - daly A | A -
| 16. Enginc g_g_réraiér SOKVA | 1985 Engand A ___;i\___ -
17. Dicsclenginewelder | 4 France | A A |
18. Dicsel engine welder " France A A .
19. Dicsel engine welder | 1 France Al A | -
(2) Large Diameter Pipe Repair Departiment
Type Spece. Puchasc | Country | Condition| Rateof | Distance
Year Origin Operation] Traveled (km)
1. Pick up car U 3ton ) 1973 } USA | C | A | >1000,000
2 Pickupear | 3ton | 1980 | Japan | B 1A | >650.000
3. Pickupcar | 3tan | 1996 [ Japan | A | A 60,000
4. Wheel dumper 1w | 1976 | Englind | C A -
5. Loader BoBeat 025m’ | 1976 |Englnd i C_ 1 A | - __
6. AWDWagon i | 197 | Japan B A | >900,000
j 7A1r—co_mprc§5br_ L 7: - | England c ;_A_ . o N
8. Air compressor R - | Engand| € | A -
9. Draimagepump _3inch | - Maly OB G A Lo
10. Drdinagepump | 3inch | - | maly | "B [ A | -
11. Drainage pump 3ined ¢ - | maly 1 B | A -
12. Enginegencrator | 3KVA | | wly | B 1 A -
lS’wMI;nlgxgg g_r_\crator ”_____ 3Kva | 7lt—fily B A -
14. Enginc genceator | 3KVA |y B oA
15. Grinder - - 1985 faly + A A -
16. *S—‘l_';’_i'f)-‘riﬁcﬁhaiftfpawmtn - 1996 “Haly A A _




(3) Smatl Diamcter Pipe Repair Department

Type Spee. Puchasc | Country { Condition| Ratc of Distance
Yeay Origin Opecation | Traveled (kim)
1 Pickwpear | 3ton | 1980 ) Japan | A [ A >600,000
2. Pickupcar ~ 2ton 1886 | Russia | B A | >3500,000
3. Pickup car - ) 2 loﬁnﬁ | 1986 | Russia | B | A > §00 000
4 Pickupear _2ton | 1986 | Russia B _|__A__ | >500000
5. Pick up car e 7717 Iﬁqnﬂ 1974  Francc | B | A | >700,000
6. Loader BoBcal 11976 | My | € [Nowork|
1. _Aircompressor [ | 1979 | England ] B | A B
8. Aircompressor | | 1979 | England | B A
9. Dnaimagepump - ____l_laiy B A -
10. Drainage pump - taly | B A |-
11. Engin¢ gencrator KVA ftaly C No waork
MAZZRA Emergency Cenler
(1) Smali Diameter Pipe Repair Depariment
Type Spee. Puchase | Country | Condition| Rateof Dislance
Year Origin Operation | Traveled (km)
I. Pickupcar | 03ton 1981 Japan B ~ A} >650,000
| 2. Pickupcar | _o8ton 1981 [ Japan | B | A | >650000
-3_ Pick up car B | os ton i974 | Fraee | B A > 800,000
4. Pick up car 0.5 ton 1974 France B A > 800,000
'S, Pickupcar | 0BSton 1986 Russia C A > 350,000
6. Pick up car 0 é_lbn 1986 | Russia | C A > 350,000
j - E’lgkﬁ ?aE _— ___ _'_B_S__I_Q_n_ 1986 Russia C A > 350,000
‘8. Loader BoBcat L ) ; - - )
"9, Air compressor - 1985 | Fance | B | A |
10. Air compressor L ]§8_5_ England B A ] ]
11. Aircompressor | | 1985 | England | B A -
12, Air COMPICSSUT _ - 1993 | German | A AT
13, Aircompressor - 1993 | German | A A )
14, _Air compressor | 1986 | France B A )
15. Drainagepump - 1981 aly [ B | A |
16. Praipagcpump | __l%}_ i ____7 B 7 A -
17. Drainage pump - 1981 B A -
18. Drainage pump 1981 B A o
_1_2_ Engine gcmn!or B SK\?A_ I Ii'!ly —————— A A
20. Grinder | 1985 | naly A A -
Nole :
1. Condition Gooid: A
Bad: B (nccessary of repair and spare paris)
Useless/Bad: C
2. Ratc of opcration Daily use : A
Few days a week @ B
Rare case: C

3. Distance fraveled should be shown a indicated figurc with distance meter or in operation record,



‘Fable 2.3.1  Tax and Daly in Syria

(29th, Junc, 1997}

Descriptions Custom Duly Under Loan Under Owa Fund
(%) ]
1. Emport Materials by DAWSSA by DAWSSA
(Exchange Raid SL3S / USS)
- Steel Pipe, clbow, joint 13
- Valve 21
- Water neler 9
- Flow meter 9
- Ductile casl iton pipe 28
- Pump scts 3
- Generalor sets 8
2. Stamp Duty by DAWSSA by DAWSSA
- 1.248% (Ex. Rate (Pay by US$)
Contract amount SL35 / USY)
3. "Fax for Installation Work by DAWSSA by Contiactor*2
*3
-18% (Ex. Rate (Pay by US$)
of such items amoun SL35 / US$)
(both L.C. and F.C.)

Note:
1) *I marked is l'orcign comractor.
2) *2 marked is local and foreign contraclor.
3} *3 marked is "General services tax for manpower supply and administration
work". '

4) L.C.is local curreney portion, E.C. is foreign currency portion.



Table 2.3.2 Local Registered Companies

Local registered companics should be registered / high-class rank, by DAWWSA,

Under the provisions of the contractors law, all Syrian contractors are legally to be classified
in accordance with the government works by law.,

‘The classifications is from grade First 1o grade Third with grade Fitst the highest.

as follows;

Beseriptions Local Registered Companics Classifications
Supply and Exceution of 1. OMER SIHANBUOR Third
Pipes and Metals works 2. HOJA & ZARABANI First

3. KHALED BARAKAT Sccond
4. ANTRANIC BOGOSYAN First
Pump Installations 1. RIMA COMPANY First
2. GADIR COMPANY Sccond
3. ANTRANIC BOGOSYAN First
Mechanical & Electrical 1. KHALED BARAKAT Second
Installations 2. MOUFID TAMIM Third
3. HAMZE FARRA Third
Pipe Laying 1. SAFFA COMPANY First
for Transmission Lines 2. GENERAL COMPANY RIMA  |First
for hrrigation and Water supply
3. HOJA & ZARABANI First
4. RAMIZ RESLAN First
5.M.CE First
Laying of House Conncclions | ). SAMIR AL AHDAB Sccond
2. GENERAIL COMPANY RIMA  |First
{or Irrigation and Waler supply
I M.CE Firsl
4. BASSAM ZUHAILI Third
Road Construclions 1. GENERAL COMPANY RIMA  |First
for Irrigation and Water supply
2. MOUHAMAD MAHMOUD Third
RAMADAN
3. RAMIZ RESLAN First
4. BASSAM ZUHAILI Third
5. KASSOUN COMPANY First
6. FOUAD TAKLA COMPANY First
Fitting Caslings 1. GORG MASMANYAN Second
2. HAGOB ARWSHYAN Third
3. ABED AL MAJED YASSIN Second
Electric Board works 1. RAFFI HAWAKIMYAN Second
2. MOUFID TAMIM Third
3. MOUHAMAD ABED Third

AL- KADIR BABIL

*MCE.

+ Military Construction Establishment
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Figure 2.2.1
Proposed Project
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Figure 3.1.2  Adra Stock Yard
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