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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 a basic design study on the Project for
Improvement of Waste Disposal Equipment in City of Damascus and entrusted the study
to the Japan International Cooperation Agency (JICA).

JICA sent to Syria a study team from November 5 to December 4, 1996.

The team held discussions with the officials concerned of the Government of Syria,
and conducted a fictd study at the study area. After the team returned to Japan, further
studics were made. Then, a mission was sent to Syria in order to discuss a draft basic
design, and as this resull, the present report was finalized.

E hope that this report will contiibute to the promotion of the project and to the
enhancement of fiicndly relations between our two countries.

I wish to express my sincere appreciation to the officids concerned of the
Government of the Syrian Arab Republic for their close cooperation extended to the teams.

February, 1996

,f/pz/z/hg/7 S —
Kimio Fujita
President
Japan International Cooperation Agency






February, 1996

Letter of Transmiltal

We are pleased to submit to you the basic design study report on the Project for
Improvement of Waste Disposal Equipment in City of Damascus in the Syrian Arab
Republic.

This study was conducted by Yachiyo Engineering Co., Ltd., under a contract to
JICA, during the period from October 23, 1995 to March 25, 1996. In conducting the
study, we have examined the feasibility and rationale of the project with due 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 truly yours,

wH H
Hiroshi Abe m
Project manager,
Basic design study team on
the Project for Improvement of
Waste Disposal Equipment in

City of Damascus '
Yachiyo Engineering Co., Lid.
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CHAPTER 1 BACKGROUND OF THE PROJECT

1-1 Background of the Project

Syrian Arab Republic (hereinafter referred to as Syria) is located on the Eastern coast
of the Mediterrancan, and it is a neighboring country of Turkey, Iraq, Jordan,
lLebanon. Ithas an area of 185,000 kim?, and its population is 13.39 million (1993).
The climate varies greally depending on locations in the country. While the
Mediterrancan coast has more precipitation and the land is more fertile, the interior
has little precipitation and the land is a semi-desert region. In addition to having an
economy which is balanced in the sectors of agriculture, mining and manufactoring
and service {(the GDP composition ratio is 30%, 23% wid 47%, respectively), it has a
high standard of education, compared to the rest of the neighboring Arab countries.
The GDP per capila has reached the level of $1,170 (1991). The population of the
capital city, the Municipality of Damascus, is approximately 2.5 million, which is

18% of the population of the whole country.

Solid waste coliection in Damascus is done in combining large sized compactor
trucks and containers (0.5 ~ 1.6 m"). However, the collection vehicles are outdated,
and the operation ratio of these vehicles is now 53%. Also, since in the city of
Damascus there are areas called Old Damascus, hilly areas and randomly developed
areas, in which 45% of the city population, 1.15 million people, are living, and
because the strects of these arcas are too narrow (o accommeodate large collection
trucks, the discharged solid waste is collected by either hand carts or donkeys. The
waste is temporarily deposited in containers which are placed on muain roads or at
solid waste collection centers (open station}, then it is carried to transfer stations.
However, since it is difficult to collect solid wasle direclly by large collection vehicles
in narrow streets, there is a lot of solid waste scattered on the streets, and in some

cases piled up in heaps.



Prescnlly, the amount of solid waste discharged in the cily of Damascus is 1,000
tonfday, and out of it approximately 870 ton is collected. It is predicted that the
amount in the year 2,000 will increase to 1,236 ton/day. Because the collection
vehicles will become further ountdated, the solid waste collection is increasingly

becoming a serious problem, and a satution is urgently sought.

Meanwhile, the solid waste, once transported to the transfer slations, is further
transported to the Compost Plant and the Final Disposal Site, which are located at the
place 35 km South East of the city. This transferring service is entrusted to a private
- company. Twenty percent of the transporled solid waste is lreated at the Compost
Plant, and the rest is disposed of at the Final Disposal Site. At the Final Disposal
Site, the practice of sanitary landfill using covering soil is not done due to lack of
heavy equipment. Instead, open dumping is practiced. For this reason, the Final

Disposal Site is permeated with an offensive smell, and fires spontaneously occur.

In the present seveath five-year national plan, one of target is sel (0 improve the
~ cavironment, together with to build a power station, and to develop the agricultural
sysiem aiming to be self-sufficiency of food. However, since the Department of
Cleanliness in the Municipality of Damascus has only operation budget, it is not able

to replace the outdated vehicles and equipment,

For this reason, the Government of Syria has requested the Government of Japan's |
provision of grant aid for the purposes of not only improving the environment of
Old Damascus and hilly areas (the Target arcas), by upgrading the vehicles and
- equipment for solid waste collection and street sweeping, but also to implement
sanitary landfill providing necessary equipment, then for protecting the environment

of the Municipality of Damascus as a whole.



1-2 Qutline of the Request

The items requested by the Government of Syria are shown in Table 1-2-1.

Table 1-2-1 Hems Requested by Syria

Equipment Unit __No.
- Collection and teansport Equipment o
Garbage Compactor Truck (3 ton} ~_vehicle | 23
Garbage Compactor Truck (2 ton} ___vehicle 24 |
Tipper (Dump) Truck | vehicle 25
| Road Cleaning Equipment L L
Vacuum Car vehicle | 3
Water Tank Tiuck (3000 liter) | vehicle | 3
___Road Sweeper (large) vehicle 5
Road Sweeper (small) ) vehicle 5
Landfill Equipment . )
| Bulldozer o ) vehicle 1
Motor grater vehicle - | 1
| Hydraulic Excavator “vehicle | )
Wheel Loader vehicle | 1
Maintenance Vchicles ~ 1
~____Mobile Workshop N ‘vehicle 2
Jeep _ vehiele | 3
Spare parts : set | 1]
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CHAPTER 2 CONTENTS OF THE PROJECT
2-1 Objectives of the Project

Environmental protection and abolishment of poltution are one of the national target
in the Syrian Arab Republic. This Project aims at the protection of environmental
conditions and the development of adequate public health services to the inhabitants
of the Municipality of Damascus by implementing rapid removal of the solid waste
and sanitary fandfill at the final disposal site.

In regard to the services of solid waste collection and street sweeping, the aim is not
only to improve the service ratio of solid waste collection (presently 87%) and street
sweeping services in the Target arcas (Old Damascus and  hilly arca), but also to
employ more efficient system to strengthen solid waste management of Damascus
city since present method relies heavily on the manual work which is creating severe
working condition. Also, in regard 1o the final disposal site, the goal is to implement
sanitary landfill in ofder to protect the environment in surrounding arca from

offensive odors and hacmful insects, and to prevent naturally occurring fires.
2-2 Basic Concept of the Project

The Municipality of Damascus is struggling with the protection' and *~ the
improvement of the environméntal conditions for its inhabitants, but due to the
© limited budget, it is difficult to fulfill the following tasks which are necessary to
provide adequate solid waste management service to the city. This project is
necessary to implement the following plans and to contribute improvement of

environmental condition of the city.

1) Most of the existing vehicles are extremely old and its maintenance cost is high

then the old vehicles must be replaced successively.

S



2} Implementation of the plan to renew old vehicles and equipmient, using saving of

maintenance cosl through adequate abolishment of old vehicle.

3) Establishment of efficient collection system and grade up of collection service
using small vehicle in the Target area which are the old Damascus and the hilly
arca with many narrow street. A great amount of solid wastes are found
uncollected, since the collection is dependent heavily on the manual work and

donkeys.

4) Implementing of sanitary landfill providing necessary heavy equipment to prevent
offensive smell and harmful insects, and naturatly océurring fires to avoid

environmental pollution of surrounding area.

5) Upgrading of maintenance and inspection capability of solid wasle 1management

through providing maintcnance vehicle and spare parts.

At present, the Municipality of Damascus is compelled to allocate much budget for
the maintenance of outdated vehicles. Working conditions for humans and donkeys
in the Target areas is very severe due to long distance of haulage and sweep road, and
it is difficult to maintain steady employee and to recruit new workers due to long
working hour and hard work. For these reasons the Municipality of Damascus shall
- replace 'old vehicles to reduce maintenance cost and change collection and sweeping
system using small vehicles and mechanical sweeper in the Target areas to reduce

hard manual work

Also there is only one outdated bulldozer (o be rencwed at the final disposal site
while it is financially difficult for the city of Damascus to purchase equipment to
“implement sanitary landfill and to replace old equipment to cope with increase of

population and solid waste amount.

Therefore, this Project has an urgency and appropriaieness in these objectives,

because, as explained in 1), 2}, 3) and 4), without improving the present sitwation, it

-6



is impossible to maintain present service level for the solid waste management and
public health of city. And because the present situation is indeed creating a serious

environmtental problems at final disposal site.

Morcover, as deseribed the above, there appears (o be urgent and appropriate in the
objectives of §), because the Municipality of Damascus is not able to replace the
outdated vchicles, then the cily has no alternative but to utilize the exisling vehicles

and equipment as much as possible.

Considering the above, it is necessary to proteet the environment for the residents
and to improve the public health in the city by improving the solid waste collection
service and its system for the sake of the whole of Damascus, so that the city would
be able to cope with the increase of solid waste amount in the year 2000 through
upgrading the vehicles and equipment required to collect the solid waste in the Target
arcas, including the old Damascus and the hilly area, by providing the heavy
equipment for sanitary landfill; and by providing the maintenance vehicles and spare

paris.



2-3 Basic Design
2-3-1 Design Concept

(1) Principles Concerning Natural Condilions
1) Temperature and Relative Humidity
The temperature in Target areas of this Projectis 16.3°C on the average, the
highest  approximately 40°C and the lowest approximately -7°C.  The
humidity is also not very high, 50 to 60 %, and in matters of design there is

no need o take either temperature or humidity into special consideration.

2) Rainfall Conditions
Average rainfall is recorded approximalely 130 mm in a year, and snowfall
also occurs; but there is no need for specially designed vehicles and

equipment to accommodate problematic rain or snow condilions.

3) Narrow Streets and Hilly Districts
Since the solid waste collection vehicles and equipmcn_l, which will be
procured under this Project, are intended to be used in  narrow streets and
hilly districts, the use of specifically designed small vehicles and equipment
| with high torque output and heavy duty cluich, as well as other measures,

shoutd be taken into consideration.

" 4) ‘Working Conditions in the Final Disposal Site
For designing of landfill equipment to be procured under this Project, it is
necéssary lo take some measures to protect the workers from methane gas,

strong offensive odors and, so on, which are generated at the disposat site(s).



(2) Social Conditions _
Eighty-five percent of the Syrian population is Muslim, and the holidays and
working hours, etc., including Ramadan (a fasting month), arc accordingly
instituted. For this reason, it is necessary to design holidays and working hours,
etc. taking careful consideration of this country's customs and common
practices. Every Friday is a holiday for Syrians, and their statutory holidays,
totaling 14 days a year, are shown in Table 2-3-1.

Also, in considering solid waste management for developing countries the role
of scavengers is often questioned, but in Syria scavenging activity are not

allowed by law.

Table 2-3-1 National Holidays

No. Date - Name of Holiday B
1 {March8 March’s Revolution Day L
2 | March i1 Teacher’s Day .
3 | March 21 Mother’s Day .
4 | Aprit 16 Al-Shaanain Monday
5 | April 17 Independence Day ~
6 | April 23 _ Festival Al-Fassh Day
7 | Mayl ) World Labor Day
8 |Mayé6 o Remembrance of Independence’s Maityrs
9 | October 6 7 .| Remembrance of October’s War
10 { November 16 Remembrance of Renewal Nation
|11} March 2 (Islamic calendar) | Festival Al-Fatter Day (Ramadan festival)
12 | May 9 (Islamic calendar) Festival Al-Addha Day (Al-Hajj Day)
13 | May 30 (Islamic calendar) Prophet’s Immigration Day
14 | Gctober 8 (Islamic calendar) | Prophet Birth Day

note: Holidays based on the Islamic calendar are dates for 1995

(3) Use of Local Companies and Locally Purchased Materials
) Employment of Local Companies
The vehicles and equipinent to be procured under this Project are at heaviest
20t to 301, and the local companies in Syria are capable of inland

transporiation.



2) Use of Local Product
The 0.5 m* containers 1o be used for the 3 ton compactor trucks are
produced in Syria, and (heir quality is sufficient to be utilized for solid waste
collection. Therefore, the production of the containers is to be done locally

under the financial responsibility of Syria.

(4) Management and Maintenance Capability of Project Implementation Body
The facility of the present Department of Vehicles and Workshops, as well as
the number of workers and the organization, etc. is sufficient and the
Department’s maintenance capabilities are proved by their record maintaining
large Compactor trucks granted by the Government of the United States 16
years ago, and also by repairing and maintaining Japanese-made Compactor
trucks procured 12 years ago (the operation rate is  cureently 53%). However,
since they have used only outdated vehicles, their maintenance work, generally

speaking, consists mainly of carrying out repairs of damaged vehicles.

For this reason, it seems necessary to provide OJT at the provision of new
vehicles and equipment under this Project, to introduce a periodic inspection and
maintenance (Inaintenance to prevent break down) which is well practiced in

“Japan. Also, in order to have effective management, it is desirable to provide

(raining in Japan on preventative maintenance services and periodic inspection

system .

~-10-



(5) Design and Technical Level of BEquipment

Basic concepts for the design and the technical level of the equipment to be

procured under this Project, shall be as follows.,

1)

2)

Vehicles and Equipment to be provided

“The types of vchicles and equipment must be to aim at the improvement of
the collection of solid waste (including strect sweeping) in Targel areas, the
improvement of the maintenance capability, as well as the implementation
of sanitary landfill considering improvement of the efficiency of the entire
solid waste management including the collection and final disposal in the

Municipality of Damascus.

Technical Level

Cautions should be taken that the specifications for the vehicles and
equipment would not exceed the maintenance and management level of the
Municipality of Damascus, and that, if possible, manually operated vehicles,
which are easier to maintain and manage, must be procured. Also the

vehicles and equipment to be procured should be uniformly designed under

the same makers, so that consistency in maintenance know-how and in

replacement parts can be maintained. Morcover, unnecessary scries of
maintenance and management operations, as well as any uvnnecessary
increase in the number of workers, should be avoided. However, it is

desirable to introduce a preventative maintenance system.

—
L)

(6) Procurement of Vehicles and Equipment

Since anything other than 0.5 m’ container for solid waste collection is not

produced in Syria, all vehicles and equipment, except the containers, must be

purchased from either Japan or from a third country. A choice for purchasing

from either Japan or from a third country should be made with careful

consideration to the maintenance aspeets, keeping in mind the Syrian side desire

to have Japanese-made vehicles and cquipment. 0.5 m’ containers shall be

procured by Syrian side,

11 -



Considering about the collection vehicles, the street sweeping vehicles and the
maintenance vehicles to be procured under this Project, the existing small and
middle size Compactor trucks, are all Japanese-made. In the workshops there
are maintenance lines for Japancse-made vehicles. Moreover, as there local
dealers for Japancse vehicles, Japanese made is desirable. Because #t was
known thal the agencies vehicle companies of third countrics, who have service
centers in Syria though providing adequate supplies of spare parts, are unable to
supply small size vehicles and spare parts, and that soine of these conmpanies are
producing only for their own countries and do ot have any exporting
experience, evei if they have some models in their home countrics. Therefore,
taking into consideration the supply of spare parts and after-carc of procured
vehicles, il is suitable to purchase Japanese-made vehicles. Ut is interesting to
note that in Syria the number of Japanese-made vehicles is rapidly increasing
after the relaxation of the automobile import restrictions, and the dealers and
service centers of the Japanesc-made vehicles are well trained and qualificd.
Furthermore, the supply of vehicles, with a wide varicty from light cars to large
sizéd trucks, including small and middle sized trucks, and the supply of sparc

paris are adequately provided with maintenance and repair service.

On the other hand, with regard to the landfill equipmeni, most of the
construction machine-makers who have a good reputation in Syria in stability of
supply and quality of product, and who own dealerships or service centers in
this country, are managed either under the capital investment of Japanese
makers or in co-ownership with Japancse makers. Whether the equipment is
supplicd from a third country or from Japan, then, it' is often the result that
identical models are exported. Moreover, the maintenance know-how and the
supply of spare parts happen 1o be more or less the same. Therefore, since the
maintenance and management conditions with- regard to the chioice of the
supplying couintry are all similar, thc choice should be made rather from the
price perspective.  Also, since the 10 m? dump truck is large, compared to the
collecting and transporting vehicles, and to the street sweeping vehicles, as well

as to the maintepance vehicles mentioned above, its size and specifications are



cbviously different from (he others. It is not necessary to bring maker-
uniformity with other vchicle and equipment, so it is necessary to choose a

country which supplies as same as the construction machinery.

(7} Principles Regarding Construction Period
This Praject will be implemented within a period of 11.5 months after E/N
(exchange of Notes), namely approximately 2 months for detail design,
approximately 1.5 months for contract procedure, approximately 6 menths for

manufacturing, and approxitnately 2 months for teansporting and delivery.
2-3-2 Baslc Design
(1} Designing of Vehicles and Equipment

1) Conditions for Designing
The type and quantity of the vehicles and equipment are to be determined |
based on the amount of the solid waste discharged in Target areas and in the

Municipality of Damnascus.

As the rate of the population growth in Target areas and in the Municipality
of Damascus is 3.3% per year, and also the generation of the solid waste per
“capita will increase 1% annually, the amount of solid waste in the Target

areas will be 576 ton/day in year as shown in Table 2-3-2,

~13 -



Table 2-3-2  Levels of Solid Waste for Basic Design

] 1995 [ 1996 | 1997 [ 1998 | 1999 | 2000

Whole Damascus

Year

Population

Growth Rate 3.3 / 2,500,000 | 2582500 | 2667723 | 2255757 | 2846697 [ 2940638
| Year SN S W ) _

Per Capita Waste

Produced (kg/pcrson) 04 0.404 0.408 0412 0416 0.420

Growth Rate 1% / Year

total Waste (tons)
Growth Rate 1.043% / 1.0000 | 10433 1,088.5 1,i35.7 1,1849 1,236.3

Targel Arca

— o — . - [

Year

Population
Growth Rate 3.3% / 1,165000 | 1203445 | 1243089 1 1284183 [ 1.3265681 | 1370387

Por Capita Waste
Produced (kg/person) 04 0.404 0408 0412 0416 0420
Growth Rate 1% / Year

2)

total Waste (fons)
Growth Rate 1.0435/ 466.0 4260 5013 529.2 55272 576.1

| Year

Vehicles and Equipment for Collection and Transport

In order to set the basic specifications for the collection vehicles and
equipment and then quantity, the following conditions must be incorporated
considering the specifications of the existing vehicles and equipment of the
Municipality of Damascus, and their quém!ity, as well as their working

condition.

a) Collection of solid wasie in Target arcas shall be done mainly by small
sized collection vehicles to reduce the workload of the severe manual
operation, to meet difficulty of manpower recruitment, and to maintain

continuous service.

b) To improve the solid waste collection ratio in Target arcas to 100% of the

amount of sotid waste generated in these ateas for the year 1997.

—14-



¢) To replace appropriatcly existing outdated vehicles which have already
passed the time of renewal, to reduce the present burden of the

maintenance cost for the extraordinary repair jobs.

d) To reduce the maintenance cost by discarding the vehicles whose
operable days per week are below 3 days when the new vehicles and

equipment are procured under this Project in 1997,

e} To dispatch 2 small Dump trucks, in order to pick up extra-large solid

waste.

f) To continue container collection by small size vehicles. There are some

spaces to place 0.5 m’ containers in the Target arcas.

g) After the procurement of vehicles and equipment under the Project, the
city of Damascus will be expected to replace existing vehicles in the
target area, and to make plans to procure new vehicles to cover the
shortage in the other arcas of the cily, through (he cfforts of the

Municipality of Damascus.

With the above described principles, the arrangement of collection vehicles
and equipment from year 1995 to the yéar 2000, corresponding to the
amount of solid waste (see 2-3-2), is shown in Table 2-3-4. The basic
specifications and quaniity of the vehicles and equipment to be procured
under this Peoject is shown in Table 2-3-3. The workable rates (operation
rate) and the discarding plan of the existing vehicles and equipment are
shown below in Table 2-3-5.

—15-



Table 2-3-3  Vehicleés to be Procured

i Type ,.__]_ Basic Specificalions ~ Number
Garbage Compactor Truck 3ton, 6m’ 18
Garbage Compactor Truck 2 ton, 4 m’ 9
Tipper (Dump) Truck T s ton, 6 m> 20 -
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Table2-3-5 Operation Rate of Existing Vehicles (1/6)

Year
Vehicle 1995 |- 1996 | 1997 1568 1999 2000 Remark
01d Big Compactor
550 42. 8 32.8
560 42. 8 32.8
561 28. 5 18.-5
562 0.0 0.0
563 0.0 0.0
564 71.4 Gl1.4 61.4
565] 100.0 90, O 80. 0 70.0 £0. 0 50. 0
i 566] 0.0 _ 0.0
N 67} 100.0 90. 9 §80.0 70,0 60. 0 60.0
568 0.0 0.0
569 0,0 0.0
570 0.0 0.0
571 0,0 0.0
572 -85.7 76,7 65. 7 55.7 45,1
673 0.0 @0
574]__7i.4] 61,4 51.4
57h 0.0 0.0
b76 71.4 61, 4 51. 4
577 0.9 0.0
N 578 0.0] 0.0
579 b7.1 47.1
580] 100, 0 0.0 20.0 0.0 60,0/ 50.0
581 71.4 61.4 51,4 '
582] 100,90 90.0 80.0 70.0 60, 0 50.0
583 ¢.0 0.0 ;
5856 b7. 3 47,1
586 42, 8 32.8
T 587 0.0 0.0
- 88 42. 8 32.8
589 0.0 0.0
520 71.4 61.4 51,4
691 0.0 0.0 :
5921 100.0 90, 0 80. 9 70.0 60.0 50,0
593 42,8 32.8
596 0.9 0.0
597 100.0 390. 0 80. 0 70.0 60.0 50. 0
599 0.0 6.0
600 0.0 0.0 N
601] 100.0 90. 0 80,0 70.0 60,0 50, 0
602| 100.0 90, 0 80. 0 70.0 60.0 50. 0
603 57. 1 47. 1]
604 85.7 5.7 65. 7 b5, 7 45,7
605 100.0 90. ¢ 80.0 70.0 60.0 50,0
606] 100.0f 90.0] 80.0f 70.0f 60.¢] 500
607] 100.0] 90.0f 80.0p 70.0] 60.0 £0.0
610 28.56 18. 6
611} 85.7 5.7 65.7 65,7 45. 7

Note:Operation Rates are shown in %, No rate means discarding.
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Table2-3-5 Operation Rate of Existing Vehicles

(2/86)

Year
Vehicle 1995 1996 1997 1998 1999 2000 Remark
5 612] 100.0 90.0 80.04 70.0] 60,0 - 50,0
613 0.0 0.0 N :
614 85.7 76,1 65. 7 56.7] . 4b.7
T 616] 85.7] 75.7 65. 7 56.7] 45.7
| 616 0,0 0.0 :
| 617{ 85.7 75, 7] 65.7 55.7] 45,7
618 85.7 5.7 65. 7 b5.7 45,7
[ 621] 100.0 90.0] 80.0{ 70.0] 60.0 50. 0
622] 85.7 76.7] 65.7 55. 7 45.7
623 57.1 47.1
626 86.7 75.7] Bb.7 55, 7 45.7
626 856.7 75. 7 65. 7 55, 7 45. 7
627 42.8 32.8
628 0. ¢ 0.9
629 57.1 47.1
_ 630 0.0 0.0 :
T 631] 100.0] 96.0] 80.0] 70.0] 60.0] 50.0
. 632 100.0] 90.0 80.0] 70.0] 60.0] 50.0
633 0.0 0.0
634 0.0 0.0
| 636 85.7 6.7 65. 7 55.7 45,7
636] 85,7 75.7 65. 7 55. 7 45.7
| 637 0.0 0.0
639 0.0 0.0
640 0.0 0.0 .
641 0.0 0,0
| 642 0.0 0.0
643] . 42.8| .32.8
644 0.0 0.0
645 28.56 18.5 -
646 85.7 765.7 65,7 55,7 45,7
647] 100.0 20.0 80.0] 70,00 60,00 50.0
Total No. of Vehicle 79.0 79.0 34.0 29.06{ 29,0 16, 0
Avrage operation Rate 47. 4 41.2] 70.3] 63.6] 53,6/ 50.0

Note:Operation Rates are shown in %. No rate means discarding.
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Table2-3-5 Opceration Rate of Existing Vehicles

(3/6)

100. ¢

Year
Vehicle 1995 1996 1997 1998 1899 2000 Remark
New Big Compactor .

648] 100.0[ 160.0] 100.0] 100.0] 100.0} 100, 0[from 1991
649) 100.0] 100.0} 100.0] 100.0] 100.0} 100. 0]from 1991
B 650]  85.7| 100.0] 100.0] 100.0] 100.0} 100. 0[from 1991
6511 100.0] 100.0] 100.0} 100.0] 100.0} 100, O]from 1991
N 652{ 100.0] 100,0] 100,0{ 100.0} 100.0] 100.0|from 1991
653] 100.0] 160.0] 100.0] 100.0] 100.0] 100. 0[from 1991
654] 100.0} 100.0] 100.0f 100.0] 100.0] 100. 0|from 1991
655] 100.0] 100.0] 100.0] 100.0] 100.0] 100. 0]from 1991
656| 100.0] 100.0| 100.0} 100.0] 100.0] 100, 0from 1991
49| 100.0[ 100.0[ 100.0] 100.0] 100.0} 100. 0]from 1991
Planned Big Compactor 100.0 100.0] 100.0| 100.0] 100. Q|from 1996
100. 0] 100.0] 100.0| 100.0] 100. 0|from 1996
100. 0] 100.6] 100.0] 100.0] 100, 0|from 1996
100. 0] 100. 0| 100.0] 100.0] 100. 0|from £996
100.0] 100.6] 100.0] 100.6| 100, 0ffrom 1996
i 160.0] 100.0] 100.0] 100.0] 100. 0]from 1996
100.0] 100.0] 100.0| 1060.0] 100. 0|from 1996
100. 0] 100.0{ 100.0| 100.0] 100.0|from 1996

Total No. of Vehicle 10.0 18.0 18.0 18.0 18,0 18. ¢

Avrage operation Rate 98. 6 100.0] 100.0] 100,0] 100.0

Note:Operation Rates are shown in %. No rate means discarding.
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Table2-3-5 Opcration Rate of Existing Vehicles

(4/86)

Year
Vcehicle 1995 | 1996 | 1997 1998 1999 2000 Remark
Middiec Compactor BN B
B 2321 - 0.0 0.0
233 14.2 3.2
T 234 0.0 0.0
T 235] 0.0 0.0
236 0.0f - 00
237 1090.0 89.0 78.0 67.0 56, 0 46.0
. 238 857 14.7 63. 7 52,7
2390  85.7 4.7 63. 7 52,1
240 85. 17 74,7 =~ 63.7 52.7
241 71.4] 60.4 49. 4
242 14,2 3.2 :
243 86,17 74. 7 63.7 b2. 1
244 28.5 17. 5
246 8517 74.7 63.7 b2, 1
246] . 42.8 31. 8
I 247 __0.0] 0.0
248 0.0 6.0
249] 100.0 89. 0 78.0] 61,0 56.0 45. 0
250 71.4 60.4]  49.4
251 0.0 0.0 .
262] 100.0 85. 0 78.0] 67.0 b6. 0 45. 0
253 28. 5 17.5
254 0.0 0.0
265] 100.0 89.0 78.0 67,0 56.0 45.0
266] 100.0] 89.0 78.0 67.0 56.0 45. 0]
~ 251 0.0 0.0
258 28.5 17.5
269] 8h.7 74. 7 63. 7 62.1
260 ¢.0 0.0
261 1.4 GO. 4 49. 4
262 14, 2 3.2
263 0.0 0.9
264 0.0 0.9
265] 100.0 89,0 78.0 67.0 56,0 45.0
266 14. 2 3.2
267 85.1 74. 7 63,7 62.7
— 268 __0.0] 0.0
i 269 _0.0] 0.0
270 85,17 74.7 63. 7 62,1
271] 100.0] 89.0] 78.0f 67.0f 56.0| 45.0
Total No. of Vehicle 40,0 40, 18.0] 15.0 7.0 7.0
| Avrage operation Rate 44.6] 37.5] 66.9] 59.4] 56.0| - 45.0 T

Note:Operation Rates are shown in %. No rate means discarding.
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Table2-3-5 Operation Rate of Existing Vehicles

{(5/6)

Year
Vehicle 1995 1996 1897 1998 1999 2000 Remark
Small Compactor ]
96] _100.0) 93.0 86.0]  79.0] 72.0] 650
2 169 0.0 0,0 .
2471 . 0.0 0.0
272] 100.0} 93.0| 86.0] 79.0{ 72.0| 65.0
273 8b. 7 18.7 117 64. 7 bi.7 50. 17
276] 100.0] 93.0] 856.0| 79.0] 72.0] 650 L
276]  71.4] . 64.4 67.4]  50.4] 43.4
277] 100.0] 93.6f 86.0| 79.0] 72,8 65.0
28]  14.2 1.2 . _ .
279 85 7] 18.7 1.7 64. 7 57.1 50.7
230 71.4 64. 1 57,4 50. 1 43.1
281 85, 7 8.7 1.7 64.7 67. 7 50. 7
282] 100.0] 93.0 86.0 79.0 72.90 65.0
283] 10¢.0] 93,0 86.0 712.0 2.0 65. 0
284 57.1 50.1 43. 11
285| 100.0 93.0 86.0 73.0 72.0 65. 0
286 0.0 0.¢
287] 100.0} 93.0 86.0f 79.0] 72.0] 65.0
288 0.0 0.0
289 0.0 0.0 :
290{ . 85,1 78, 7 71,7 64.7 b7, 1 60. 7
291 100.9] 93.0 86, 0 79.0f  72.0] 85.0
292 0.0 0.0 :
293] _100.0] 93.0 86.0f  79.0) 72.0] 65.0
294] 100.0] 93,0 - 86.0] 79.0] 72.0] 650
295] 100.0} 93.0] 86.0] 79.0] 72.0| #65.0
296] 71,41 64.4 57.41 50.4] 43.4 '
297] _100.0f 93.0f 86.0] 79.0f 72.0f 650
298 0.0 0.0
299] 100.0]  93.0 86,0 19.0] 2.0 650
300f 100.0] 93.0] 86.0] 99.0] 72.0] 65.0
8610 0.0 0.0
8611 42.8] 358
8612 0.0 0.0 :
8613] 8.7 1817 7.7 64.7] 517 50.7
8614j 100.0] 93.0] 86.0] 79.0| 72.0] 65.0
8615 28,5 21.5
8616 0.0 0.0
Total No. of Vehicle 38.0f 38.0[ 250] 24,0 24.0 21.0
Avrage operation Rate 62.8]| 57.6] 78.0] 72.4] 654 61.6

-

Note:Operation Rates are shown in %. No rate means discarding.
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Table2-3-5 Operation Rate of Existing Vchicles

(6/6)

Year :
Vehicle 1995 1996 1997 1998 1999 2000 Remark

Other vehicles . )

Dump Truck -1 100.0] 20.0] 80.0 70.0] -60.0f 50.0
Dump Truck -2 100. 0 90.0 80. 0 70.0 60.0 50.0
Damp Truck -3 100.0] 90.0] 80.9| 0.0} 60.0] 500
Dump Truck -4 100.0| 90.0f 80.0f 70.0) 60,8 50.0
Dunip Truck -5 100.0] '90.0f 80,0 70.0] 60.0] 60,0
Bauled Container Vehicle { 100.0F 90.0] 80.0] 70.0] 60.0] 60,0
1auled Container Vehicle { 100.0]  90.0] 80.0/ 70.0; 60.0] 50.0
Hauled Container Vohicle 4 100.6]  90.0] 80.0] 70.0] 60.0] 50.0
Total No. of Vehicle 8.0 3.0 890 8.4 8.0 8.0
Avrage operation Rate 100.0] 90.0f 80.0f 70.0f G0.0] 50.0

L. -~

Note:Operation Rates are shown in %. No rate means discardinig.
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3) Vehicles and Equipmeat for Street Sweeping

Strect sweeping in Target arcas is being done under severe conditions of

manual labor.

The number of the street sweepers at present and up to the year 2000 is

cslimated to change, as shown in Table 2-3-6. ¥ street sweeping by manual

labor with 2,000 workers, with no overtime, every day continues from 1995

to the year 2000, the shortage in the number of workers is estimated to

change, as shown in Table 2-3-7.

Table 2-3-7 Shortage of Workers (whole of Damascus)

1995 [ 1996 | 1997 | 1998 | 1999 | 2000
Necessary Work Force | 2,000 2,000| 2,000| 2,006( 2,000| 2,000
| Current Work Foree . | 1,601| 1,585( 1,671| 1,689| 1,705} 1,737
Shortage Work Torce 399 4151 329 311|295} 263

Also, since the worker shortage in Target areas ¢an be estimated based on

the workers shortage in the whole city and the amount of solid waste to be

collected, the shortage of street sweeper will be as shown in Table 2-3-8.

In addition to that, a three shift system with overlime is pre.éenlly used in

order to cover the shortage of street sweepers.

Table 2-3-8 Shortage of Workers (in the Target Areas)

| 1995 | 1996 | 1997 | 1998 | 1993 | 2000

{ Necessary Work Force | 932 932 932 932 932 932
| Current Work Force |~ 746 738 778 787 794 863
| Shortage Work Force 186 194 154 145 1381 123

25—
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As the number of street sweepers is nof sufficient if no overtime work is
done, thercfore mechanical sweepers shall be introduced to reduce mamtal
sweeping. The basic specifications and the quantity of the vehicles and
equipment for street sweeping to be procured is planned based on following

considerations.

a) The workers will not be fired, and the work volume covered by overtime

work due to a shortage of workers will be mechanized.

b) The roads to be swept mechanically are roads of 4 m or wider with fairly

large pedestrian traffic in the Target arca.

¢} The shortage of the manual street sweepers is 123 persons in the year
2000 which is the smallest figure. It will be basic needs to be
mechanized. Since it is estimaled that one peison working for cight
hours sweeps both sides of a 0.5 km road, The length of a road to be
mechanized in the areas will be 61.5 km (123 people X 0.5 km/person),
and both sides of the road will be swept. (Sweeping length will be 123

km as the target for this mechanization.)

d) This Project will provide only for central area of the cily (Old Damascus
and part of El Kanawat/Elmidan, Elkadam) which has prierity. Length
of road in the area is 30 km (working length is 60 km).

¢) Since strect sweeping vehicles to be procured will be used in narrow
streets, their measurements specifications must be same as those of 3 ton
Compactor trucks, therefore the mechanical sweeper (Road sweeper) will
have a capacily of 3m’, and the water tanker will have a capacity of 3,000

liters.

Following the above mentioned design principles and the design

condilions, the vehicles and equipment described below in table 2-3-9

27—



will be procured. Also, generally speaking, street sweeping is best done
when utilizing a Road Sweeper in combination with a Water Tanker
using pressurized water. In this Project by letting the Water Tanker drive
ahead of the Road Sweeper, the working time of the Water Tanker is

reduced, and the ratio of their operation times will be 1 : 0.5,

Table 2-3-9 Road Sweeping Vehicles to be Procured Under This Project

Type and No. Effective Work | Hours of Operation for
| Specification Distance for 1 Umit I Unit
Road Sweeper 3 m’)y | 2 30 km 8.5 hours
. | (G0km/07/5km/h) |
Waler Tank Truck ] 60 km 8.5 hours
(3,000 liters) .

~928..




4) Landfill Vehicles and Equipment

In the final disposal site of the Municipality of Damascus a portion of solid
waste generated in the Damascus Rural Governorate and the residue
discharged in the compost plant are also accepted. Therefore, these
additional factors are taken into consideration, to determine the equipment

for sanitary landfill to be procured for the year 2000 .

Also, it is estimated that since the working conditions of the compost plant
is predicted to be improved up to 85% (GOC tons/day), the acceptable
amount of solid waste (trealing antount) in the year 2000 will be as shown

in Figure 2-3-1.

Figure 2-3-1 Amount of Treated Solid Waste in Final Disposal Site(s)

(Year 2,000)
Waste Produced 600 tons Compost Plant
by Damascus | Transported Volume b ogeed ~ CapACIY
City 1,236 - | - 1.236 tons/day 600 Tons/day
tons/day -
1636 tons e
" Residue
_‘..--i;;. T ity 120 tons
Final Disposal
| Site Capacily |
1 1,006 Tons/day 3
Solid Waste From
Rural Damascus |,
250 Tons/day

~20



The amount of 1,006 tonsfday of solid waste, as shown in Figure 2-3-1, is
the estimated amount when the final disposal site runs daily for 365 days a
year. However, it is necessary to allow for one day per week as a holiday,
Thercfore, the designed quantity of solid waste must be 1,170 tons/day,
which is the result of 1,006 tons divided by 0.857.  The landfill equipment

must, therefore, be designed according to the following conditions.

a) Sanitary landfill must be implemented, and 2 0.5 m thick soil cover must

be provided to every 2 m thick landfill of solid waste.

b) Only the equipment which is necessary for excavation of covering soil
(35 % of soil to be excavated) will be provided. The remaining 65% will
be excavated during constrictions of the Final Disposal site and is not
included in this Project.

¢} Since the soil consists conglomerate, sandstone, limestlone and tuff, it is
difficult to dig with only Excavator. Thereforg, it is planned to introduce

a Ripping breaker.

In order to dispose of 1,170 tons of solid waste per day, the following
works,. shown in the table below (Table 2-3-10), are necessary. These
works are the conditions for designing the landfill equipment. The cross-

section of landfill trench digging is shown in Figure 2-3-2.
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Table 2-3-10 Landfill Equipment Design Requirements

Work Volume . Note
Solid Wasle 1,170 tons / day
to be disposed of a60m*idayy |
Covering Soil and 543 m° / day 0.5m of covering soil
Transportation of for 2m of waste
~ Covering Soil - _ o -
Excavation 188 m’ /day 543714
Ripping work 248 m3/day 388 x 0.64

Based on the above mentioned design principles and the design conditions,

the basic specifications and quantity needed for the landfill vehicles and

cquipment are as shown in Table 2-3-11. The calculation process for the

quantity is shown on the following pages (Determination of the type and

Number of Landfill Equipment).

Table 2-3-11 Landfill Equipment to be Procured

o Type

Specification | No.

Hours of Operation for 1 Unit

Bulldozer 1 200 P 1 pushing waste ~  6.0h
compressing dirt_ _ 3.0h
i o Total 9.0h L
Buildozer 2 300 HP 1 pushing wastc 4.0h
' compressing dir 1.5h
ripping 2.0h
_ Total _15h
Hydraulic 0.7 m° 1 excavation 80h
Excavator . e
Whee! Loader 1.5 m> l loading 85h
Tipper (Gump) 10m® 2 transporting  6.5h
Truck

as loading will take 8.5 h, 8.5 h of
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Determination of the Type and Number of Landfill Equipment
(based on processing 1170 tons/day in the year 2000)

1. Design Conditions (amount of work)

D

2)

3

4)

)

Volume of solid waste: 3,340 m¥day
The volume of sotid waste reccived at the final disposal site is 1,170 tons/day, and

the specific gravily will be at 0.35 tons/m’
1,170 tons/day + 0.35¢/m3 = 3340 m’/day

Volunie of solid waste after landfili compacting: 1670 mYday
The 3340 m'/day of solid waste received is compacted by a ratio of 0.5:
3340 m¥day x 0.5=1670 mY/day

Volume of covering soil: 543 m¥%day
As 50 cin of covering soil will be required for 2m of solid wasle, {ratio of thickness

of soild waste to covering soil for spreading is 1 : 0.25)

1670 m*day x 0.25 = 418 m¥day

The ratio of compacting after spreading is taken to be 1.3 therefore,

418 m¥day x 1.3 = 543 m¥day

Volume of covering soil to be excavated: 388 m/day
As 543 m’day of loose cover soil will be necessary, and the expansion ratio of the

soil is taken to be 1.4, soil to be excavated is

543 mday + 1.4 = 388 m'/day

Volume of covering soil 1o be transported: 543 m/day
543 m¥day (as in 3) above) must be loaded and transported.
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6) Excavation by ripper-breaker: 248 m¥Yday

The ground near the surface consists of conglomerate etc., boring data revealed that

a ripper-breaker will be necessary for 64% of the excavations.

As the volume of soi! required to be excavation is 388m*/day, ripper -breaker

excavation will be
388 m¥/day x 0.64 = 248 m*/day

2. Determination of equipment capacily

The following calculations were conducted for each equipment.

1} Waste pushing rate for bulldozers (m%h)

Q=00xgxixXE

“where

q
fl
I
C

m

Q :  volume pushed per hour

volume pushed per cycle
soil volume ratio = L.
work efficiency

" cycle time

i} g is calculated from blade width and height. A tractor with standard sized blade

with trash rack was used for the calculation.

q=06x1xh?

where
| blade width {m)
h blade height (m)

- i) L in f, == /L is the ratio of change of the excavated soil, and as the amount of

excavated soil cannot be determined, L is takentobe 1.

i) B, work efficiency is taken to be 0.7
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iv)  The cycle, C,, is calculated as follows:

mT e Tt g
Vi oY
where
C_, : cycletime (min)
I : average pushing distance (m)
v, : forward speced (m/min)
v, : r1everse speed (n/min)
. : time required to change gears and accelerate (min)

1= 30m, v, = S0m/min (3 km/h)
v, = SOm/min, {, = 0.3min.

2)  Volume of soil pushed per hour by bulldozer (m*h)

“The volune of scil pushed was calculated as above, however, using a blade without
trash rack.
3)  Volume of solid waste spread and covered (m’h)
The number of runs required to spread while pushing solid waste and soif are set as
follows: for solid waste, 6 runs for every 30 cm, or 18 runs per 1 meter; and for soil,

12 runs per 50 cm.
“The calculation is as follows.

Q=WxCxDxfixE
P

where

Q : volume spread per hour (/)
W :  effective pushing width
-V puoshing speed
D : spreading thickness (m) = 1 or 0.5m
3 . work efficiency = 0.7
f, : soil volumeratio= 4= 1
P : numberofruns=18o0r 2

4)  Volunie excavated by the hydraulic excavator (m*/h)
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CS
where
Q : volume excavated per hour {(mh)
q : capacily of the bucket or dipper (m’)
K :  kind of bucket or dipper
f, : - soil volume ratio= VL
E : work efficiency
C, :  cycletime (sec)

i} considering the local soil quality, K = 0.85
i) L in =1/, will be sct at 1.3
iii)  work efficiency will be set at E=0.7

iv) €, eycle time for the 0.7m3 excavator to make a 180° turn is 23 sec (medium
work difficulty)

5)  Volume loaded per hour by whee! loader (mh)

Q=3600xgxKxfixE

where
Q :  volume excavated per hour (m’h)
q : capacity of the bucket (m)
K : kind of bucket
f, : soil volume ratio = I/L
E :  work efficiency
C, : cycletime (sec)

1) considering the local soil quatity, K = 0.35
i)Y L in f=1/1. will be set at 1 as the soil has already been loosened

iii) work efficiency will be set at E=0.6 as loading is done while gathering soil
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iv)  C, cycle time for the wheel loader is calculated as follows

C.=ml+¢+¢

where

I = one way distance to carry soil (average 8m)

m = coefficient of mobility

t, = time to quickly raise soil (sec)

, = time for gear changes, positioning, dump truck movement (sce)
where

i=8m, m =09 sec/m, t, = 20scc, t, = 15 sec

6)  Hourly capacity of the bulldozer (ripper) in excavation assistance

Q=60XAXIXIXE
C

m

where

Q :  volume of soil scraped per hour (m¥h)
At ripping cross section area (m’)
:  work distance per cycle
soil volume ratio = |
work efficiency
cycle time (sec)

(@Rt Ralian

i) A is the ripping cross sectional area per cycle and is set at A=0.3m’ here
ii) As fixed rocks arc in the work area, work efficiency is set at 0.5.

iii)  Cycletime C, is calculated by the following formula,
C,, = 0.05! + 0.00 (min)

1 = distance moved in one work cycle

where | = 30m
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T Cycle time per dump teuck (minfeycle)

C,=Cmsxn +T,+T,+1,+1,

60

e

8

dump truck cycle time

Cms:  cycle time for loading equipment

n number of loading per loadmg eqmpment 7(0m'+ 1.5 mY)
C : capacily of 1 dump truck (m’) = IS m*

g : bucket capacily of loading equipment (m?)

K :  bucketcoefficient == 0.85

E work efficicnicy of loading equipment

.
T,T, : transport and return times for dump truck (min) = (2min)
t, : time for dumping (min) = 1.0 min
t, :  wailing lime, elc. (min) = 0.5 min

(4 to 6 minutes are added if sheets need to be covcrcd)
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Capacity of one bulldozer per hour for soil (m3/h)

vi+r|nyC
06102 viHg|- m
Type | min. |bladelfbladeh] q |0=1A1 E 1 vl V2 tg Ce Q
150HP 60 32 13 23232 1 0.7 30 50 500 03 1.5] 65.05
200HP 601 36 1.2] - 3.1104 i 0.7 30 50 S0 03 1.5] 87.09
300HP| 60 4 15 54 1 07 30 sof sol 03] L5| i51.2
400HP 60 43 1.8] 83562 I 0.7 30 50 S0l 03 1.5) 234.1
Capacily of one Excavator per hour for soil (m3/h)
{sec.q.
K fLE)
iCs
Type |_ sec. q K fi=1/L E Cs | Q 1|
0.7m3 | 3600 07] 0.85] 0.76923 0.7 23| 50.15
Capacily of one Wheel loader per hour for soil (m3/h
.| (secq
mi+t14|K 1)
12 iICs
Type | sce. q K =1/ E | m tl 12 Cé Q
m3_ | 3e00] 1] os8s | osl 8| o] 20| is| 422] 4351
1.5m3 | 3600 1.5] 085 I 0.6 8 09 200 T 15] 422] 6526
am3 | 3600 2| 085 106 8] 09 20f 15| 422{ 8701
Capacity of one bulldozer per hous for solid waste (m3/h)
(min.q.
Wi/ |f1.EYC
06102 viHg| m
Type | min. | bladel]bladeh q fi=11.{ E )] vl | w2 ig Cm Q
150HP 60 3.2 2.1] 84672 1 0.7 30 50 500 03 1.5] 2371
200HP 60 36 2.2] 10.4544 1 07 30 50 50 03 1.5 2927
300HP 60 4 25 15 1 0.7 30 50 50 03 1.5 420
400L1P 60 43 28] 202272 i Q.7 30 50 S0 03 1.5] 5664
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Capacity of on¢ Bulldozer per hour for soil compaction (m3/h)

(WVDI
1B%Y

Type W v D I=11. B P Q

1sonp| 28| sooo o5 11 07| 12| 4083
aoonr| 33| soo0] o3 1| o7l 12| 4813
0Py 371 sooo| 05 1| o1l 12| 5396
400HP 4] soo0] 05 1§ o7]  12] 5833

Capacity of ohe Bulldozer per hour for solid waste compaction {m3/h)

(WVDt
IEMP

Type | W v D | A=A ]| E Pl Q

1501P| 28| s006 i 1| o7} 18| 5444
00HP| 33| 5000 1 | 07| 18| en
30HP| 37| 5000 1 1| 071 18] 7194
400HP 4] so00 i | 07 18] 7718

Capacily of one Bulldozer per hour for ripping (m3/h

Q051+ | (LA}
_ 033 | iCm
Type | -t A 1 f B Cm Q

1501P G0l 03 30 0.5] 1.83] 1475
20011P 60 03 30 0.5] 1.83] 1475
300HP 60 0.3 30 0.5] 183] 1425
40011p 60 03 30 05| 1.83] 1475

Cycle of one Dump truck (min /inp)

Type | Cuis n st Es T1 T2 t! 12 Cmt
10m3 422 7 60 0.6 2 2 i 0.5] 13.71]
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3. Calculation of Vehicles and Equipment Quantity

By the results of 1. Design Conditions and of 2. Vehicles and Equipment
Capability, the following caleulation is made in regard fo the quantily of vehicles

and equipment needed.

Type { Specification | No. | Hours of Operation for 1 Unil ]
Bulldozer 1 200 HP 1 pushing wasle 6.0h
compressing ditt._ 6.0 h
L Total 9.0h
Bulldozer 2 300 HP 1 pushing waste 40h
compressingdit 1.5 h
ripping 2.0h
B _ | Total 7.5h
Hydraulic Excavator | 0.7 m® 1 excavation 80h
~ Whee! Loader {5m’ 1 loading 85h
Tipper (dump) Truck 10m? 2 transporting 6.5h
as loading will take 8.5 h, 8.5 h of
| o working lime is required
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Basis for Dally Hours of Operation Calculations for Equipment
Daily Volume

Solid waste to be processes 3340 m’

Soil covering 543 m*
Excavation 183 m*
Soil loading 543 m’
Soil transpart 543 m*
Ripping 248 m’

1. Solid waste processing (bulldozer 200HP x 2)
pushing  290m3/hebulidozer x 2 bulldozers X 6.0 h = 3480 m" > 3440 m*
layering 640m3/hebulldozer X 2 bulldozers X 3.0 h = 3440 m* > 3440 m’
{6 timmes for thickness of 30cm) work time: 9.0h

2. Covering with soil (bulldozer 30CHP x 1)
pushing 150m3/hebulldozer x 1 bulldozers x 4.0 h = 600 m* > 543 m’
layering 530m3/mebulidozer X 1 bultdozers X 1.5h =795 m* > 543 m’

(6 times for thickness of 30 cm) work time: 5.5h *1

3. Excavation (hydranlic excavator 0.7 m*x 1)
excavating  50m3/hecxcavator X { excavator X 8.0 h =400 m' > 388 m’
work time: 8.0

- 4. Excavation and loading (wheel loader 15m*x i)
loading  65m3/ieloader X 1 loaderx 8.3 h =552 m’ > 543 m’
work time: 8.55 h
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5. Soil transport {dump truck 10 m® x 2)

The cycle time of a dump truck is 13.7 min/truck, or 4.3 loads per hour. One dump
truck has a capacity of 10 m*/load x 4.3 loads/hour or 43 m*hour.
However, to carry 552 m¥/day of soil, oné dump truck would have to work

43 m*/h x 13h = 559 m® > 552 w?®
13 hours a day.
Therefore, two dump trucks will be procured and the work time will be

43 m’etruck x 2 trucks X 6.5h = 559 o',

work time: 6.5 h

6) Ripper (300HP bulldozer 0.3m’ single ripper X 1)
ripping 145 m’/heripper X 1 ripper X 2h = 290 m® > 248
work tine; 2.0h %2

note: Adding *1 and *2 the work time of the 300HP bulldozer will become 7,5h.

1) The number of Excavators needed for excavation
The Planed landfill consists of the excavated portion and piled-on pértio'n {upto3.5m
including coverting soil). ‘Therefofe, the amount of landfill per one meter of trench is
134 m® (64m” in the trench and 70m’* of covering, see fig. 2-3-2). And as the ratio of
soil to garbage is [:4, there will be 27m’ of soil and 107m® of garbage per 1m of
trench.

As the voluine of garbage nceded to be landfilled is 1,670m’/day,
1.670m’/day + 107m*/day = 16m/day

Therefore 16m of trench must be excavated every day. The total volume to be
excavated is

- 64m? x 16 m/day = 1,024m*/day.

This volume of 1,024m*/day is the combination of the volume which must be dug in
advance (during construction} and the volume to be dug in daily. There fore it is
necessary to procure equipment to excavate 388m? of soil per day (35% of the total
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cxcavation volume). The excavation which will be done during construction of the
linal disposal site (65% of the total excavation volume) will not be included in the
Project.

5) Maintenance Vehicles and Equipment

Dcsig'ning of the vehicles and equipment for maintenance operation must be
conducted according to the following principles.

a) For the purpose of stabilizing solid waste management service, mobile
repair equipment to promplly repair the present outdated vehicles when
they break down on the road will be procured.

b) Service work nmust be provided to the communication vehicles and
equipment which are involved in maintaining the flow of steady
communication; in patrolling between the collection areas, the landfill site
and “the workshop and in assisling the mobile repair vehicles to provide
simple repair jobs on the road.

¢) The procured spare parts under this Project will be managed appropriately,

Inthe light of to the above principles, the following conditions must be faken
into consideration with regard to design.

a) Presently, break-down of the collection vehicles and equipment occurs 10
to 12 times per week.

b) The  collection sites, the workshops, the compost plant, and the final
disposal site(s) are located at a great distance from each other; in particular,
the compost plant and the final disposal site(s) are approximately 35 kin
from the city center.
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c) In regard to the spare parts in genera), only those which are needed until the
first overhaul must be procured. In regard to the vehicles and equipment,
such as collection vehicles and equipment, those which will be nceded
until the 50,000 km scrvice shall be procured.  Also, in regard to the
landfill vehicles arid equipment such as construction equipment, eic., only
the parts needed until 5,000 working hours shall be procured. However,
in regard (o the mobile repair vehicles and the communication vehicles,

their spare parts shall not be procured.

Following the above mentioned design principles and the design conditions,
the maintenance vehicles and equipment must be procured, as described
below in Table 2-3-12.

Table 2-3-12 Maintenance Vehicles and Equipment to be
Procured Under This Project

Type | Specification No. ____Note

Mobile workshop 1 unit

Inspection and 4WD pickup 1 unit
Communtcation Car double cab

Spare Parts 1 set for vehicles other than mobile | -
workshop and pickup
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(2) General Specifications of Vehicles and Equipment
The vehicles and equipnienl to be procured in this project are as follows.

__ Equipment | Specification No.
Collection and (ransport Equipment
Garbage Compactor Truck 3 ton - 18
Garbage Compactor Truck 2 ton 19
Tipper (Dump) Truck 3 ton 20
Road Cleaning Equipment
Road Sweeper Im’ 2
| Water Tank Truck 3,000 liter i
Landfill Equipment
Bulldozer 200 HP i
Bulldozer 300 HP H
Wheel Loader 1.5m’ 1
Hydraulic Excavator 0.70% i
Tipper (Bump) Truck 15 ton 2
Maintenance Yehicles
Mobite Workshop i
Pickup Truck 4WD double 1
cab
.. Spare paits I lot

The general specifications of the equipment to be procured in the project are in
table 2-3-13, and typical drawings are in figures 2-3-3,4, 5 and 6.
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Table 2-3-13  Specifications of Equipment to be Procured

Item

Specification

1. Collection and transport
Equipment

1. Garbage Compaclor
Truck (3 ton)

(1) Main Specifications
Type of vehicle

Stecring wheel

Traction
Max. payload
Gross vehicle weight

(2) Dimensions
Overall length
Overall width
Overall height
Wheel base
Minimum tuming
radius
Tires

(3) Engine
Type

Qutput

(4) Attachments
Body volume
Container lift

6m’body volume

Compactor truck with 6ny’
body volume for garbage
collection

Left hand drive, forward
control type

4x2 rear teaction

Approx. 2,500kg

Approx. 7,000kg

Approx. 6,300mm
Approx. 2,100mm
Approx. 2,400mm
Approx. 3,400mm
Approx. 6,300mm
Approx. 7.50-16-10 PR

Water cooled 4 cycle diesel
engine
Approx. 120 HP

Approx. 6 m’

Capable to lift 0.5 m* steel
container

Approx. 0.6 m*

Traffic in Sysia is on the
right side of the road

| __Hopper voluine R
2. Garbage Compactor 4m*body volume
Truck (2 ton)
(1) Main Specifications
Type of vehicle Compactor truck with 4m’
body volume for garbage
collection
Steering wheel Left hand drive, forward Traffic in Syria is on the
control type right side of the road
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~ Traction
Max. payload
Gross vehicle weight

(2) Dimensions
Overall length
Overall widih
Overall height
Wheel base
Minimum tuming
radius
Tires

{3) Engine
Type

Output
{4) Attachments

Body volume
Hopper volume

X2 rear traction
Approx. 1,800kg
Approx. 5,500kg

Approx. 5,600mm
Approx. 2,000mm
Approx. 2,300mm
Approx. 2,500mm
Approx. 5,000mm
Approx. 7.00-16-10 PR

Waiter cooled 4 cycle diesel

engine
Approx. 110 HP

Approx. 4 nt’
Approx. 0.6 m*

3. Tipper (Dump) Truck
= {3 ton)

(1) Main Specifications
- Type of vehicle
" Steering wheel
Traction
Max. payload

Gross vehicle weight

(2} Dimensions
Overall length

6n¥ body volume

Hydraulic lipper truck with
6m>body volume for
garbage collection

Left hand drive, forward
control type -
4x2 rear lraction

Approx. 3,000kg

Approx. 7,000kg

Approx, 5,700mm

Traftic in Syria is on the
right side of the road

Overall width Approx. 2,100mm
Overall height Approx. 2,400mm
* Wheel base Approx. 3,400mm
Minimum turning Approx. 6,300mm
‘radius Approx. 7.50-16-10 PR
~ Tires '
(3) Engine Water cooled 4 cycle diesel
Type engine :
Approx. 120 HP
~ Qutput -
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(4) Attachments
Body capacity

iI. Road Cleaning
Equipment

1. Road Sweceper

(1) Main Specifications
Type of vehicle
Steering wheel

Traction
Max. payload
Gross vehicle weight

(2) Dimensions
Overall length
Overalt width
Overalt height
Wheel base
Minimum turning
radius
Tires

(3) Engine
Type
Output

(4) Atlachments
Hopper capacity

Sweeping width
Auxiliary engine
Sweeping hood
Water tank

Approx. 6 m’

3 m’ capacily

3 m? road sweeper

Right hand drive, forward
control {ype

4x?2 rear traction

Approx. 1,600kg
Approx. 5,500kg

Approx. 4,800mm
Approx. 2,000mm
Approx. 2,500mm
Approx. 2,500mm
Approx. 5,000mm
Approx. 7.03-16-10 PR

Water cooled 4 cycle diescl
engine
Approx. |10 HP

Approx. 3 m’

Approx, 2,000 mm
Approx. 40 HP

Approx. 1,500 mm wide
Approx. 450 liters

To sweep the right side of
the road

hydraulic lifling and control

pump spray nozzle altached

2, Water Tank Truck (3000
liter)

(1) Main Specifications

3,000 liter capacity

Type of vehicle 3,000 liter capacity water Traffic in Syria is on the
: tank truck right side of the road
Steering wheel Left hand drive, forward
control type
Traction 4x2 rear traction
Max. payload | Approx. 3,000kg
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 Gross vehicle weight

(2) Dimensions
Overall length
Overall width
Overall height
Wheel base
Minimum tuming
radius
Tires

(3} Engine
Type

Oulpul
(4) Altachments

Body volume

Spray

[ Approx. 6,500kg

Approx. 6,300mm
Approx. 2,600mm
Approx. 2,200mm
Approx. 3,300mm
Approx. 6,000mm
Approx. 7.50-16-10 PR

Water coaled 4 cycle diesel
engine
Approx. 120 HP

Approx. 3,000 liters

Rear spray bar

Eliptical shaped tank
constructed with steel plate
by eleciric welding
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HI. Landfill Equipment
1. Bulldozer (200HP)

(1) Main Specifications
Overall length
Overall width
Overall height
Ground clearance

(2) Bulidozer Blade

(3) Weight
{4) Engine
Type

Output

(5) Track
Type
Width of shoe

(6) Attachments
Cab
Radiator guard
Engine enclosure

2. Bulldozer (300HP)

(1) Main Specifications
Overall length
Overall widih
Overall height
Ground clearance

{2) Bulldozer Blade

Approx. 200HP bulldozer

Approx. 5,300mn
Approx. 2,600mm
Approx. 3,500mm
Approx. 350 mm

Straight tilt with trash rack
Approx. 20,000 kg
Water cooled 4 cycle diesel

engine
Approx. 200 HP

Seated and lubricated track
Approx. 350 mm

ROPS canopy and steet cab
with air conditioner

Approx. 3GOHP bulldozer

Approx. 6,700mm
Approx. 2,600mm
Approx. 3,500mm
Approx. 560 mm

Straight tilt with trash rack

(3) Weight Approx. 30,000 kg
(4} Engine _
Type Water cooled 4 cycle diesel
engine
Output Approx. 300 HP
{5) Track
Type Sealed and lubricated track
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" Width of shoe

(6) Attachments
Cab

Radiator guard
Engine enclosure

__Singleripper

| Approx. 550 mm

ROPS canopy and steel cab
with air conditioner

3. Wheel Loader

(1) Main Specifications
Overall length
‘Overall width
Overall height
Minimum tuming
radius
Ground clearance

(2} Bucket
(3) Weight

(4) Engine
Type

Qutput
Max. travel speed

(5) Tires

{6) Allachments
Cab '

1.5 m* wheel loader

Approx. 6,500mm
Approx. 2,400mm
Approx. 3,200mm
Approx. 5,000mm
Approx. 300mm

1.5m?
Approx. 7,500 kg
Water cooled 4 cycle diescl

engine
Approx. 120 HP

‘| Approx. 30 kivh

Approx.-17-24-10PR

Steel cab with aic
conditioner

4. Hydraulic Excavalor

{1) Bimensions
Shipping length
Shipping width
Shipping height
Ground clearance
Max. digging depth
Max. reach at ground
level
Max. cutting height
Max. toading height

| (2) Bucket

0.7 m® excavator

Approx. 9,300mm
Approx. 2,800mm
Approx. 2,900mm
Approx. 400mm

Approx. 6,500mm
Approx. 9,500mm

Approx. 9,400mm
Approx. 6,500mm

| Bolt-on teeth backhoe type
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(3) Weight
(4) Engine
Type

Output
(5) Track

Type
Width of shoe

(6) Attachments
Cab

excavation bucket 0.7 m’
Approx. 20,000kg
Water cooled 4 cycle diescl

engine :
Approx. 130 1IP

Sealed and lubricated track
Approx. 600 mm

Steel cab with air
conditioner

5. Tipper (Dump) Truck
(15 ton)

(1) Main Specifications
Type of vehicle

Steering wheel

Traction
Max, payload
Gross vehicle weight

(2) Dimensions
Overall length
Overall width
Overall height
Wheel base
Minimum turning
radius
Tires

(3) Engine
Type

Output

(4) Attachments
| __Body capacity

10m*body volume

Hydraulic tipper truck wilh
10m’body volume for
transporting landfill soil
Left hand drive, forward
control type '

6x4 rear traction

Approx. 15,000kg
Approx. 25,000kg

Approx. 7,500mm
Approx. 2,500mm
Approx. 3,200mm
Approx. 4,500mm
Approx. 6,900mm
Approx. 11.00-20-14 PR

Water cooled 4 cycle diesel
engine
Approx. 300 HP

Approx. 10 m’

-t Traffic in Syria is on the

right side of the road

IV. Maintenance Vehicles

L
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[ 1. Mobile Workshop

(1) Main Specifications
Type of vehicle

Steering wheel

Traction
Gross vehicle weight

{2) Dimensions
Overall length
Overall width
Overall height
Wheel base
Minimun turning
radius
Tires

(3) Engine
Type

Output

{4) Body Specifications
Body length
Body width
Body height -

(5) Jib crane

(6) Main equipment
Diesel engine driven
generator welder set
Air compressor

Silicon gquick charger
“with normal charger
Electric dnll
- Hydraulic bench press
Portable hydrautic jack
Fite extinguisher
Oxygen cylinder
Acetylene cylinder
Gas welder set
Tool box

Bench clectric grinder

Mobile repair workshop
van

Ieft hand drive, forward
control lype

4x?2 rear traction

Approx. 9,000kg

Approx. 7,000mm
Approx. 2,100mm
Approx. 3,400mm
Approx. 3,700mm
Approx. 6,500mm
Approx. 9.00-20-14 PR

Water cooled 4 cycle dicsel
engine
Approx. 170 HP

Approx. 4,700 mm

Approx. 2,200 mm

Approx. 2,100 mm

Approx. 500 kg manual
chain block fixed on floor

10 ton

Traffic in Syria is on the
right side of the road
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2. Pickup truck

(1) Main Specifications
Type of vehicle

Steering whee!

Traction
Gross vehicle weight

(2) Dimensions
Overall length
Overall width
Gverall height
Wheel base

(3) Engine
Type

Output
(4) Others

Seats
Air conditioner

Double cab 4WD pickup
truck

Left hand drive, Torward
conlrol type

4x4 rear traction
Approx. 2,500kg

Approx. 4,700mm
Approx. 1,700mm
Approx. 1,700mm
Approx. 2,800mm

Water cooled 4 cycle
gasoline engine
Not less than 100 HP

min. 5 seats
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Displacement: not less than
approx. 2,000 ¢cc
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il

Garbage Compactor Truck (2ton)

Garbage Dump Truck (3ton}

TIHE MUNICIPALITY OF DAMASCUS

Figure 2-3-3
Typical Drawings of
Collection Vehicles

SCALE

DM-01

| DRAWING NO._|

YACIIYO ENGINEERING CO. LTD.
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Road Sweeper (3m’) Water Tanker (3,0001i1.)

THE MUNICIPALITY OF DAMASCUS

Figure 2-3-4 SCALE

Typical Drawiags of —

Road Sweeping Equipment DRAWING NO.
DM-02
YACHIYO ENGINEERING CO. L'TD.
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Bulldozer {200HP, 300HP)

Wheel Loader (1.5m’)

Back Hoe (0.7m")

Dump Fruck (15ton)

THE MUNICIPALITY OF DAMASCUS

T Bk

Figure 2-3-5

Typical Drawings of
Landfill Equipment

DRAWING NO.
DM-03

YAClIlYO FNGINFERING CO. 'TD.

-58.



::__:“_{:1}'-1 '

Mobite Workshop
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ot

THE MUNICIPALITY OF DAMASCUS

Figue 2-3-6 SCALE
Typical Drawings of -]
Maintenance Equipment DRAWING NO.
DM-04

YACHIYO ENGINEERING CO. LTD.
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CHAPTER 3 - IMPLEMENTATION PLAN
3-1 implementation Pian

3-1-1 Implementation Concept

This Project will be implemented within the framework of Japan's Grant Aid
System, and will formally commence with the Exchangé of the Notes (E/N)
between both governmeats upon approval of the Project by the Government of
Japan. The Government of Syria will then select the Consultant (a Japanese firm)
to conduct the detail design work for the vehicles and equipment.  With the
completion of the delail design documents, the Contractor (a Japanese firm)
which is the successful bidder, will conduct the assigned work and supply the
vehicles and equipment.  The basic principles and peints to note to the

implementation of the Project are explained below.

(1} Project Implemiention Body
“The body responsible for the implementation of the Project on the Syrian
side will be the I)cparlmeht of Cleanliness, the Department of .So]id Waste
Compost Plant and Final Disposal Site, and the IDepariment of Vehicles and
Wbrkshops in the Municipality of Damascus, It will be necessary for the
Government of Syria to appoint a key person responsible for the
implementation of the Project in order to maintain close communication and
consuliation with the JapanéSe Consultant and the Conlm_ct"or to cnsure the

Project's successful progress.

This key person must insure that all the paties concerned of this Project
fully understand the contents of this Project by explaining and answering
their questions, and provide all possible assistance for the smooth progress

of the Project.
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(2) Consuliant

)

‘The consultant (a Japanese firm) selected by the Government of Syria, will
eiter into a design and work supervision agreement with the Government of
Syria to proceed to the equipment procurement stage of the Project. The
consultant will prepare the detail design for the cquipment to be procured
under Japan's grant aid and will then supervise (he procurement process.
The Consuliant will also prepare the tender documents and will conduct the

tender process on behalf of the Government of Syria.

Contractor

‘thie Contraclor, a Japanese firm, selected by open tender according to with
the set procedure of Japan's Grant Aid Systemt, will procure and supply the
equipment. As the vehicles and heavy equipment will require the supply of
spare parts and the provision of after-service in the case of breakdown
following the completion of the Project, the Contractor should pay close
attention to the need to establish communication links between the recipient

side and the Contractor after the delivery of the equipment.

Necessity to Dispatch Japancse Engineers

Since the Municipality of Damascus has no experience with sanitary
landfill, it is nccessary, to make guidance of the operation on sanilary
landfill at the delivery of the equipment. It would seem that approximately
two weeks would be sufficient for this guidance. The existing maintenance

work mainly consists of repair work, because of the frequent breakdown of

" the many oultdated vehicles, and preventive maintenance has not been

carried oui, it would, therefore, be desirable that the engineers from the
manufacturing company provide some guidance and instructions, on the
method of periodic checking and preventive maintenance at the delivery of

equipment.
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3-1-2 Implementation Conditions

)

@

Conditions of the Procurcment
1) Since the vehicles and equipment except containers are not produced in
Syria, it is necessary that they be supplied by Japan or by a third

country.

2) Transportation contractors in Syria scem to have sufficient experience
and capability of inland transportation of the vehicles and equipment to

be procured under this Project.

3) In regard to the procurement of vehicles | it is desirable to procure them
from the same manufacturer to simplify the maintenance work, as

much as possible.

Points to Notc on Laws

Vehicles manufactured according to the standards in Japan or in Evropean
and North American counirics appear to fit to the traffic regulations in
Syria, _

Since Syria prohibils the import of materials from Israel, it is not possible

to use any products made in Isracl.
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3-1-3 Scope of Works

‘The division of work between the Japanese side and the Syrian side is shown in
Table 3-1-1.

Since containers which are suitable for Compactor Trucks (3 1) procured in this
Project, arc supplied in Syria, and the city of Damascus has an experience in this

arca, this item shall be arcanged by the Syrian side.

Table 3-1-1 Scope of Work for Japanesc and Syrian Side

| Scope of Work Japanese Side | Syrian Side |

1. Procureiment of garbage collection equipment N

(1) Procurement of vehicles O

{2} Procurement of containers O
2. Procurement of street sweepers O
3. Procurement of landfill vehicles and O

cquipment
O
4. Procurement of maintenance equipment
5. Transport :
Ocean Inland
transportation transporiation

in syria




3-1-4 Consultant Supervision

In accordance with Japan's Grant Aid system, the Consultant will organize a project team
to conduct the detail design and work supervision, taking al! the basic design principals into
consideration. At the work supervision stage, the Consultant will dispatch engineers to
Syria when such dispatch is deemed necessary in light of the Projecl’s progress to
supervise the work and to wilness the inspection. The Consultant will also dispatch an

sanitary landfill engineer to Syria for a guidance of sanitary landfill method and operation

(1) Basic Principles Regarding Work Supervision
The Consultant will adopt the following principals to fulfill his
responsibility to supervisc and guide the Contractor in view of the punctual
and safe completion of the Project-related work within the planned period.

The scope of work for the Consultant is shown in Table 3-1-2

Table 3-1-2 Scope of Work for Japanese Consultant under the Project

1. | Pre-procurement stage | Detail Design Study

Preparation of Tender
Docuinents

Execution of Tender on Behalf
of Project Implementation
Body

Eivaluation of Tenders

o Assistance for Contract
2. { Procurement stage Work Supervision

Inspection and Instruction

Preparation of Reports
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D

2)

Schedule Control

a) The Consultant shall ensure that the Conttactor always checks the
progress of manufacture and delivery of the equipment against the
original plan to ascertain the state of work progress

b) The Consultant shall control each work item on a monthly basis se

that the Contractor adheres to the contracted work schedule.

Quality Control

a) The Consultant shall confirm that the specifications and quality of
the equipment and materials meel those specified in the detailed
design documents.

b) The Consultant shall witness the quality inspection and various
performance tests in connection with the equipment to be procured

at the completion of manufacturing work..
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(2) Work Supervision System

The system to supervise the actual work of procurement process and the

involvement of the related organizations arc shown in Figure 3-1-1.

Government of Japan I‘ﬁ

Approval of Detailed Design
Approval of Tender Document
Approval ef Agreements and Contracts
Progress Report

¥ Consultant Contract

Procurement

Supervision

DL Governmient of Synia ]

Muntcipality of Damascus

A

¥ Construction
Conlract

Y

Japanese C_onsuhant

Detailed Design

Preparation of Tender Documents
Tender Supervision

Procurement Supervision

Remarks :  Both the consultant and construetion
contracts are subject to the verification
of the Japanese goverament.

Japanese Contraclor

Production of Vehicles,

* Equipment, Parts and Procurement
» Transportation

» On-site Testing and Delivery

Figure 3-1-1 Project Implementation and Work Supervision System
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3-1-56 Procurement Plan

The supply sources of the vehicles and equipment to be procured under this

Project, have been decided as shown in Table 3-1-3 taking into consideration all

the required standards, specifications, quality, production volume, stable supply

prospect, delivery time and prices. Regarding (o the spare parts of each

equipment, their supply source will be same as the source of cach vehicle and

cquipment.

Table 3-1-3 Material and Equipment Supply Sources

Vehicles and Equipment

Source Countiy

Syria

Japan

Third

Country |

Compactor Trucks (2 1)

Compactor Tmcks 3n

“ﬁ;mp Tk 30

[ Road Sweepers (3 m3)

Water Tanks (3,000 liters)

- | Mobile Workshop

Pick ¢ Ups

Bulldozers (300HP)

Butldozers (200HP)

[ Whee! Loaders (1.5 m3)

Excavator (0.7 m3)

- r—Dump Trucks {151 i
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3-1-6 Implementation Schedule _

In case that the Project is extended to the implementation stage with grant aid

provicled' by the Government of Japan, the actual procurement will be conducted

in three stages following the signing of E/N, i.c., (1) preparation of detail design

documents; (2) tender process and signing of the contract, and (3) actual

procurement.

(1) Detail Design

(2

As soon as the E/N has been signed, the Japanese Consultant will conclude
a consultant agreement with Syria side and will commence the detailed
design work. Based on the Basic Design Study findings and the Detail
Design Study findings, the tender documenis (specifications and detail
design drawings) will be prepared. At the beginning and end of the detail
design stage, the Consultant will have thorough discussions with Syrian
side and will then proceed to the teader process upbn approval of the

docurments by both governments.
The detail design work is eslintated to take 2 months.

Tender and Contract

The Consultant wilt announce the tender, hold a tender explanation and
distribute the tender documents to the prospective bidders on behalf of the
Government of Syria, Upon receipt of the bid prices and application
documents, the Consultant will promptly examine them {o facilitate the
contract between the Government of the Syria and a Japanese contractor.
The tender will be witnessed by alt applicants and representatives of related
organizations. If the contents of the bid with the lowest price are assessed as
being appropriate, the bid will be accepted and the bidder will conclude a

contract with the Government of Syria.



The time required from tender announcement to signing of the procurement

contract is expecled to be 1.5 months.

Procurement of Equipment

Following the signing of the procurement contract, the Contractor will
commence the procurcnicnl work upon receipl of verification from the
Government of Japan. i is predicted thal, considering of the size of this
Project, this phase will require 8 months, if the procurement of the vehicles
and equipment is smoothly carried out, and if works being responsible in

Syiian side are accomplished on schedule.

The Consultant will conduct detailed arrangements prior to the
cominiencerent of the procurement work, and supervise the Contractor in
regard to the manufacluring, {ransportation of equipment and work
schedule, etc. The Consultant will also enforce schedule control, as well as
guality control, in order to completes the entire work within the period

stiputated in the E/N.

The Project implementation schedule is shown in Table 3-1-4.



Table 3-1-4  Project Implementation Schedule

11

First
Phase

{Totally 8 Moaths)
l | ]

B (ricld Study)

Detailed .
Design [:j {Work in Japan)

T7kField Study)

{Totally 2.0 Months)
 (Preparing Procurement)

Procure-
nienk (Procurement)

T2 (Transportation)
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3-1-7 Obligation of Recipient Cotintry

The necessary measures to be taken by the Government of Syria are as follows.

1))
2)

3}

4)

5)

6)

7

8)

9

To provide necessary data and information for this Project.

To ensure speedy unloading, customs clearance of the goods for this
Project al the port and/or airport of disembarkation.

To accord Japancse nafionals whose services may be required in
connection with the supply of the products and the services under the
verified contract(s), such facilitics as may be necessary for their eatry into
the Syrian Arab Republic and stay therein for the performance of their
work.

To meet the charge of customs duties, internal taxes and other fiscal levies
which may be imposed in the Syrian Arab Republic with respect to the
supply of the products and services under the verified contracts.

To bear conumnissions to the Japanese foreign exchange bank for the
banking services based upon the Banking Agreement.

To bear all the expenses, other than those to be borne by the Grant Aid
necessary for the execution of this Project.

To assign exclusive counterpart engineers and technicians to this Project in
order to transfer the operation and maintenance techniques for the Project.
To maintain and manage appropriately and cffectively (he vchicles and
cquipment procured under this Pcoject by the Japan's Grant Aid.

To procure containers suitable to the Compactor Trucks (3 t), which :‘ma ta

be procured under this Project.

10) To transport in their country the vchicles and equipment to be procured

under this Project.
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3-2 Operatlon and Malntenance Plan

(D

2

Basic Principles

Since the existing collection vehicles of the Municipality of Damascus are
ntore than 12 years old and are outdated, and the pericdicat maintenance work
is only changing oil. Major maintenance work is repair of breakdown when

the drivers inform and bring vehicles to the workshop for repair.

Therefore, preventalive maintenance system is not introduced as practiced in
Japan. Regular inspection and maintenance are legally required such as annual

inspectien

The purpose of regular inspection is not only to always maintain the vehicles
in good condition, but also to prevent breakdown detecting signs of
b’reakdown in the early slages to minimize damage. Therefore preventive
maintenance system shall be introduced and practiced. At the time of vehicle
and equipment delivered, the Manual on Inspection and Repair, and guidance

on the preventative maintenance system shall be provided.
Maintenance Operations

Guideline of vehicle maintenance in Japan is published by Ministry of
Transportation and it describes contents according to the Outline of Legal
inspection and maintenance work to be done in regular intervals of one
month, three months, and one year. In this Project, it is recommended to
follow to this guideline, however, there is a difference in the operation
conditions of cach equipment, periodic inspection shall be done based on

ruaning distance instead of working hour.

The contents of works required to maintaining vehicles and equipment to be

procured under this Project is shown in below,
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1) Vehicle

Necessary Maintenance Operations

No [ ftem Milcage Maintenance Operations
! Miner Approx. Besides oil changes and lubrication, inspect and maintain the
Maintenance | every 3,000 { power-line system, oil-pressure device, electrical devices and
km wheels. Preventive inspection and maintenance is oneof the
B | mosl important operalions.
2 Medium Approx. Although the occurrenee of defacement, deformation,
Mainienance | every cracking and damaging of pasts may differ depending on the
12,000 km | type of work the vehicles are doing, a medium mainkpance
mist begiven every 12,000 km; that is, to adjust, repair or
change parts of the engine, power transmilting syskems,
general parts of the wheels, and oil-pressure systems. These
maintenance operalions noed tobe done inrepair workshops,
because of the tools they require. Also, maintenance of oil-
pressure mechanisms and painting of the body must be done
simultaneously, when necessary.
Major Approx. This operation is the same as the Medium Maintenance, and
Maintenance | every provides particutar attention to the maintenance of the linings
36,000 km | of brakes, the clutch, the wheels, and especially the springs.
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2)

Construction Machinery

Construction machinery will be inspected at every 50 hours, 250 hours, as

well as daily { approximately every 8 hours by hour-meter) inspection.

(3) Spare Parts Preparation Plan

D

2)

3)

Spare parts of the vehicles and equipment to be procured must be
replaced according to the accumulated mileage. Spare parts shall be
prepared both for preventative maintenance and spare parts needed for

repair in case of unusual breakdown.

It is necessary to stock all of required items and quantity based on the

schedule of the periodic maintenance plan.

In this Project, spare parts must be supplied for the first 50,000 km of
driven distance for the collection and road sweeping vehicles and for the

first 5,000 hours of operation of construction equipment.

Spare parts which will be needed further must be provided by the Syrian
side. It is estimated that, the cost of these parts wilt be 5% of the vehicle

cost annually.

Among the vehicles and equipmeht to be procured, the Compactor
Trucks and the Dumgp Trucks (3 ton), will be operated mainly on steeply
road and/or on narrow streets. ‘Therefore, it is necessary to stock more
parts related to the engines, the clutches, and the brakes'considcring
working condition in the Target areas,

Since the engines of the Compactor Trucks will be used as the powet

source of compacting mechanism. The spare paris for the engines of
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‘compactor trucks need to prepare considering this conditions. The

requirement will be twice of the actual mileage
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4. PROJECT EVALUATION AND RECOMMENDATIONS

ije'ct Effects

Damascus, the capital of Syria, generates an average of 1,000 tons/day of solid waste, of
which 870 tons are collected and dumped at the final disposal site. Most of the collection
vehicles currently in use were procured in either 1980 or 1983 and their deterioration is
underlined by the operation rate which is as low as 53%. As the Targel aceas for
improved solid wasle collection under the Project are Old Damascus characterised by
many narrow streets, and the city's hillside and suburban areas where ‘random
development was made, large collection vehicles, the mmainstay of the present fléet, find
access difficult. The solid waste left outside cach house to a nearby container in the arca
are collected and transported either manually or by donkey. The difficulty of
implementing efficient collection work involving machinery has led to the piling up of
uncollected solid waste at scattered cinply sites, causing a greal deterioration of the living
environment. At the existing final disposal site, a shortage of equipment has made the
adoption of sanitary landfill impossible and the simply dumped solid waste causes bad
odour and a fire risk due to spontaneous combustion.

In view of the solid waste collection situation in Damascus described above, the Project
intends the provision of new collection vehicles for solid waste collection and new
equipment for road sweeping to improve the collection rate from the present 87% (o
100% and to ensure a good living environment in the Target Areas (population of some
1,150,000, i.c. approximately 45% of the population of Damascus) Improvement of the
collection work which currently involves much manual work in the 'l‘hrgct Area will
reduce such heavy manual work. The introduciion of sanitary landfill at the final disposal
site will prevent the scattering of solid waste, bad odour and fires, elc., thus improve the
environment around the disposal site.

The introduction of new trucks under the Project will enable the phased renewal of the
existing old vehicles and will reduce the maintenance cost which has been a burden on
the municipal finance. The reduction of cost will allow the Authority to create a reserve
for the phased renewal of old equipment on a self-help basis. The procurement of new
maintenance equipment will enable the more efficient repair and maintenance of vehicles
and equipment, including the existing old vehicles and equipment, and a more effective
and reliable solid waste collection service.
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4.2

As described carlier, the operation and maintenance of the vehicles/equipment to be
procured under the Project will be conducied by the Depariment of Cleanliness, the
Department of Solid Waste Compost Plant and Final Disposal Site and the Department
of Vehicles and Workshops of the Municipality of Damascus. In regard to the personal
requirement for new collection vehicles and road sweeping cquipment will be filled
without additional manpower. Due to the expeeted reduction of the current maintenance
cost, maintenance cost of the new vehicles, will be ensured. The new recruitment of 6
operators necessary to operate the equipment at the disposal site can be made by transfer
of available staff of the Department of Vchicles and workshops without causing any
financial problems. The maintenance cost of the landfill equipment could be also covered
by the above-mentioned reduction of the current maintenance cost.

Environmental issues to be examined in relation to the Project are the possible adverse
impacts of the final disposal site on the surcounding area. However no private houses arc
tocated in the vicinily of the final disposal site and the introduction of sanitary landfilling
will prevent fires, bad odour and harmf{ul insects, which are curcently developed in the
disposal site. The Project is expected to improve the environment around the disposal
site. In the case of the existing transfer station, an increase of the solid waste handling
volume could lead to increased environmental impacts. But the provision of the new

~transfer station will minimise the adverse impacts.

All the above arguments suggest that the Project can be implemented without difficulty
and without significant adverse effects once a decision is made by the Government of

“Japan to provide grant aid for the Project. The direct beneficiaries of the Project will be

the 1.15 million people living in the Target Area in termis of solid waste collection and
road cleansing and the 2.5 million citizens of Damascus in terms of final disposal. I is
no exaggeration to assume that the entire city of Damascus will indirectly benefit from the
Project in terms of improved hygiene and a healthy environment resulling from the solid
waste collection, road cleansing and final disposal services.

Recommendations

“The magnitudé of the positive effects and strong contribution to thé BHN of the citizens

of Damascus by the Project confinm the appropriateness of providing Japanese grant aid
for the Project. The Syrian side appears to have adequéte ability to manage the Project.
The further improvement or development of the following points will ensure the smooth
and effective implementation of the Project.
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{1

(2)

3)

Q)

At present, the compost plant is operating at some 50% of its design capacity (700
tonsfday). The more efficient use of this plant should be achieved by solving the
problems relating to power supply and the inclusion of bulky waste in the compost

materials.

The increased solid waste collection made possible by the Project and expected
increase of the solid waste in the future will make the handling capacity of the
existing transfer station inadequate. It will, therefore, be necessary to complete the
new transfer station as soon as possible. In developing the new transfer stalion, (he
adoption of a two-phase plan may be appropriate, the first phasc is the construction
of the transfer station and the second phase is the construction of a solid waste
sorting facility. The implementation of the first phase, construction of the transfer
station, should be urgently conducted.

The deterioration of the present vehicles will certainly have progressed by the
Project’s target year of 2000. Jt is essential for the Minicipality of Damascus to
proceed the renewal of the ageing fleet on a self-help basis. As funding should be
available from the savings of the maintenance cost, which will be reduced by the
Project, the Damascus Municipal Authority should ensure the poolmg of such
savings to creat a source of funding for new trucks.

Because an ageing flect is used for the solid waste collectton service in Damascus,
vehicle maintenance is primarily dominated by repair work and the practice of
preventive maintenance is not hardly implemented. It is, therefore, necessary (o
cstablish a preventive maintenance system which incorporates regular checks, etc.
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 APPENDIX 1.
Member List of the Survey Team



Members of the Basic Design Study Team

Name Assignmceit Cureent Position/Company N
Yoshinki NISHIKAWA | Leader Depuiy Divector, First Basic Design
Swdy Division, Grant Aid Study &
Design Department. JICA
Shokichi SAKATA Coordinator First Basic Design Study Division, .

Grant Aid Stidy & Design
Department, HCA

Shinsuke TAKEUCH!

Téchnical Councilor

Assistant Managér, Waste
Management Affairs Bepartment,
Environmental Burean. Kitakyushin
Cily

Hiroshi ABE

Chief Consultant/
Maintenance & Operation Planner

Yachivo Enginecring Co.. Litd.

Katsno OKAWARA

Collection & Transportation
Planner

Yachiyo Engincering Co., Ltd.

Katsumi FUI

Reclamation Planner

Yachivo Engincering Co., 1.td.

Members of the Explanation Team for the Draft Basic Design

Nanie

Assigniment

Current Position/Company

Shokichi SAKATA

Leader

First Basic Design Study Division,
Grant Aid Study & Design
Department, JICA

Shinsuke TAKEUCH!

Technical Councilor Assistant Manager, Waste
Management Affairs Deparlment,
Environmental Burcau, Kitakywshu
g City
Hiroshi ABE Chicl Consultant/ Yachive Enginceriag Co., Ltd.
' Maintenance & Operation Planncr
Katsuo OKAWARA Collection & Transportation

Planner

Yachivo Enginecring Co., Ltd.
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APPENDIX 2.
Survey Schedule






1. Basic Design Study Team

No| Date Da)i- Weather Stay Movement Contents of Work
I | MNov3 { Sun | Fine Paris Tokyo 12:15 | Depart Japan (2 govi. members: $akata, Takeuchi; 3
to Paris 16:535 | consultants: Abe, Okawara, Fujii)
(J1.405)
2 | Nové I} Mon| Fine Damascus Paris 14:00 to | Study Team arrives in Damascus
Damascus
19:20
(AF8172)
3 | Nov? [ Tue | Bine Darsascus » Couriesy call and meeting with Japanese Embassy
and JICA Syria Office
» Courtesy call and explanation of outline and goal
of survey to 8.P.C. {State Planning Commission)
and Dansascus Department of Cleanliness
4 | Nov8 | Wed | Cloud . | Damascus + Courtesy call to Damascus Departmeat of
Cleanliness
+ Explanation of Inception Report and questionnaire
5 | Nov9 | Thu | Cloud/ | Damascus (Nishikawa) » Visit 1o the Final Disposal Site and Compost Plant
Rain Tokyo 10 and confirmation of conditions
Rome + Confirmation of conditions in the target area for
collection improvement
6 | Novi0 | Fri | Cloud Damascus (Nishikawa) + Confirmation of conditions in the target area for
Rome to collection improvement
Damascus
7 | Novil| Sat | Fine Damascus » Preparation of Minutes of Discussion (M/D} (Draft)
» Confirmation of conditions in the (arget areas for
collection improvement and collection sites
8 | Nov 12| Scn | Pine Damascus * Discussion of M/D (Draft)
« Confirmation of conditions in the target arca for
collection improvement and new '
9 | Nov 13 | Mon| Fine Damascus » Sigoing of M/D
« Reporting to 8.P.C.
10| Nov 14 | Tue | Fine Daraascus + Repori to Embassy of Japan and JICA Syria Office
+ Site survey
11| Nov 15 | Wed | Fine Damascus + Organization of dana
*» Site survey
s Prepatation for source unitand time and motion
_ survey
121 Nov 16 | Tha | Fine Pamascus (Nishikawa) » Site survey
Damascus to » Preparation for source unit and time and motion
Rome survey
13} Nov 17 | Fri. | Fine Damiascus (Nishikawa) * Organization of data
Departs Rome
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No

Date

Day

Weather

Stay

Movement

Conteats of Work

14

Novig

Sat

Fine

Damascus

(Nishikawa)
Arrives Tokyo
(Takeuchi}
Damascus to
Rome

+ Preparation for source unit and time and motion

survey

Survey of market prices

Nov 19

Sun

Fine

Damascus

{Takeuchi)
Departs Rome

survey

Survey of market prices

Preparation for soucce unit and timz and motion

17

18

Nov 20

Meon

Fine

Damascus

(Takeuchi)
Arrives Tokyo

survey

Survey of markei prices

Pieparation for source unit and time and motion

Nov 21

Fine

Damascus

(Sakata)
Departs
Pamascus

Source unit survey

Survey of market prices

Preparation for time and motion survey

Nov 22

Wed

Fine

Damascus

+ Source unit survey
+ Time and motion survey
+ Survey of market prices

+ Preparation for waste volume survey

19

Nov 23

Rain /
Cloud

Damascus

+ Soutce unit survey
+ Time and molion survey

* Survey of markel prices

Waste volume survey

20

Nov 24

Fri

Fine

Damascus

+ Source unit sprvey
+ Time and motion survey
* Survey of market prices

¢ Waste volume survey

21

Nov 25

Sat

Damascus

+ Source unit survey
+ Time and motion suivey

* Survey of market prices

22

23

Nov 26

Sun

Damascus

+ Source unit survey
+ Time and moticn survey
+ Survey of market prices

+ Preparation of field reporl

Mon

Fine

Damascus

.

+ Source unit survey

Survey of market prices

»

Preparation of field report

24

25

Damascus

Survey of market prices

Prepaiation of field report

Damascus

Pieparation of field repont
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No| Date | Day | Weather Stay Movement Contents of Work
26| Nov3Q | Thu | Fine Damascus » Repont to Japanése Embassy and JICA Syria Ofiice
27| Dec.§ | Fri. | Fine Damascus + Organization of data
28| Dec. 2 | Sat. | Fine Damascus « Courtesy visit and report 10 concerned ministries
on the Syrian side
+ QOrganization of data
29| Dec.d | Sun | Fine in Plane Damascus 1:40 | + Stody team (Abe, Okawara, Fujii) depart Damascus
to Paris 5:50
(AF3173)
Depart Paris
19:25 (JL406)
301 Dec.4 | Mon] Fine Home Arrive Tokyo { + Study team (Abe, Okawara, Fujii) arrive in Tokyo
15:15
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2. Basic Design Explanation Team
No| Date | Day | Weather Stay Movement Contents of Work
1| Jan 16 | Tue | Clovd ! Frankfunt | Lv. Tokyo 14:00 DE/R Explanation Team {govi. members:
(JLADT) Sakata, Takeuchi; consuliants: Abe, Okawara)
Ar, Frankfurnt 18:15 leaves Tokyo
21 fan. 17 | Wed | Clood ¢ Damascus | Lv. Frankfurt 11:20 Explanation Team arrives in Damascus
(LH668)
Ar, Dannascus  19:00
31 Jan. 18 | Thur | Cloud Damascus Meeting with Japanese Embassy and JICA
' Syria Office
Courtesy call and explanation of outlina of
Basic Designto S.P.C. (State Planning
Commission) and Damascus Department of
Cleanliness
4| Jan. 19 | Fri | Cloud Darascus Team meeting
5} Jan. 20 | Sat | Cloud | Damascus Explaration of DF/R to the Department of
Cleanliness
Survey of final disposal site and compost
plant
6| Jan. 21 | Sun | Cloud | Damascus | Damascus (o Damascus | Explanation of DF/R to the Department of
Cleanliness and discussion of M/D (drali)
Explanation of M/D (drafi) 10 §.P.C.
7| Jen. 22 [ Mon| Clous | Damascos Explanation of M/D (draft) to the Department
' of Cleanliness
Jan. 23 | Tue | Cloed | Damascus | Signing of M/D
91 Jan. 24 | Wed | Cloud. | Damascos Reporting the results of éxplanation and
' ' discassions on DF!R:lo Japancse Embassy
Repodting the resalts of explanation and
discussions on DER 1o JICA Syria office
10| Jan 25 | Thur | Cloud Frankfurt | Lv. Damascus 7:25 Explanation Tearm leaves Datascus
: (LH669)
_ Ar. Frankfurt 11:05
11§ Jan. 26 ¢ Fri | Cloud In flight Lv. Frankfurt 20:50
. (JL408)
12] Jan. 27 | Sat | Cloud Home Ar. Tokyo 16:05 DI/R Explanation Team {govt. members:
' Takeuchi; consultants: Abe, Okawara) arrive
in Tokyo
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