{5) Results of Technical Propositions

The purpose of the Basic¢ Design Study for the Rural Waste Treatment
Improvement Project for Jordan is to targét 10 of the 23 FDS In the entire
nation, which were reviewed and determined by a Committee centered around the
Department of Environment of the Ministry of Rural Affairs and Environnment, as
subjects of the Study and to formulate plans necessary for carrylng out
sanitary landfill anﬁ to pronote the furniéhing of landfill equipment based on

such plans.
1) Sanitary landfill plan and planning of mainténance facilities

In this Basic Deélgn Study, the topography. geotogy, quantity and
classification of solid waste, existing facilities, tandfill circumstances,
impacts on the surrounding eavironsent, etc. of FDS were considered based on
field studies, exiéting soils, etc. |

From such considerations, the optimal sanitary lahdfi!l method is proposed for

each FDS as follous.

@ Sanitary landfill using trenches
- Mafraq FDS
- Ma'an PDS
- Aqaba FDS <

@ Sanitary landfill by erection Qf‘eﬁbankments
- Al-Akaider FDS |
- Humra FDS
- Tafila EDS
- Lojdon FDS
- Kufrinja FDS (existing)
- Kufrinja FDS (new)
- Hadaba FDS
- Rorth Shumeh FDS
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It is also proposed that the thickness of the daily and final covers be as

shown in Fig. 2-3-2-8%2.

— o - '

final cover ] 10.cm or more

-

daily cover ;Z 30~~50¢m
i\

10~ 100¢cn

Eﬁ 30~50cm
A

] M~1G60cn

¥ : o :
shall be approximately 50cm.

Fig. 2-3-2-82 Solid Waste Layer Thickness and Cover Thickness

In termns of maintenance facilities, it is proposed that_ the following

facilities be installed at each EDS {(Table 2-3-2-29).

C) On-site road for passége of solid waste transporting vehicles

@

Peripheral fence for preventihg the entry of pefsons into the FﬁS.

preventing illegal dumping, preventing scattering of solid waste, etc.

Monitoring well for monitoring the diffusion of poilutaﬁts'fioking out from

the FDS in the groundwater and ‘the degree of impacti on the living

environment of people |

Gas venting facility for rapidly venting the gas in the landfill solid
waste‘layer to prevent impacts on the working and sucrounding environments
Leachate collection pipe for rapidly dischacging the.rainwatér and leachate
that secep into the landfill layer and for promoting the activation of
microorganisms and stabilization of the lardfill site through expansion of

the aerobic area

Leachate circulation pumping facility which circulates the leachate to the
landfill section area by means of a pump to reduce the water quantity and

improve the water quality
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CQ Night soil trealment water .pumping facility for supplying nightsoil
E treatment water to a tree-planting plant, etc. to promote the greening of
. the FDS

Table 2-3-2-29 Kecessary Facilities at each FDS

Al-  Hafraqiumra TafilaMa'an LojoonAgaba Xufri-MadabaNorth
Akalden ) ] nja " shuneh
Cn-site road O¥ll O O O | O O O | O
Access road O
Peripheral fence - O O O Q O O
Honitoring well A¥2| A A AN A Ala |l aila AN
Gas venting N :
. o .
facility _
Leachate collection
s C
pipe
Leachate circulation '
. . O O
pumping facility

Remark

1. HarkQ: means facilities which should be constructed on the responsibility
bt Joldan before the construction @achines procured'from Japan
awire except Gas venting facility. '

2. MarkA: means tacillties which are preferabty constructed by Joldan

%3, Kufrinja column means the new ¥DS

It is expected that weigh bridge (truck scale) is to be equipﬁéd to record and
to weigh wastes received in order to operate effective landfill.

2) Setection of landfill eduipment

The landfifl equipment shown in Table 2~3—2~50 vere selected for'carrying but‘
sanitary landfill 1ina - consideration of the ‘topography, geology, landfill
method, types of solid waste, capacity of equipment, etc. of -the EDS.

However ‘it should be noted that this Table shows landfill equipment which are
necessary for sanitary landfill and that the final determination of the
landfill equipment to be procured is méde in the Equipment Plan'of'SEction 2«
3-3 in consideration of the capacity, age, etc. of the landfill equipment that
are'currently'owned by CSC.
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?-3-3  Equlpment Plannlng

The equipment ‘plan is made as follows:

Firstly, some necessary equipment are selected corrésponding to the
design policy, secondly, some base work capacities (B¥Cs} are set for
decision of these necessary equipment and thirdly, the number of the

equipmnent are calculated from required work capacities.
(1) KNecessary equipment

The necessary equipment are selecfed for planned equipment from among the
equipment written in the Terms of Reference (TOR), from the existing
equipment operated by the CS5Cs and from the equipment correspond to the
design policy.

The necessary equipment are divided in 3 categories of the coilection and
transportation of the HSW, the‘landfill of the MSW and the'maintenance of
‘these equipment. o

The necessary equipmeat for_c¢llectlon and transportation are comprised
of compactors, dump trucks dnd container sets, for landfill are of
bﬁlldozers. wheel loaders, dozer shovels, excavators, dump trucks ‘and
tractor ‘tanks and for maintenance Eare of vehicles and tools for

maintenance.
(2) Base work capacity (BWC)

The BWC per day and per equipment is set as toilbws:

Weekly working days are 6 except for Priday and all yearly days are shown
in Table 3-3-2-1. Daily working hours are set & for base work and 5.5 for
bulldozer work. : |

The number of daily teip for coltection and transportation are set 2
times with suppositions that a driving distance per trip Is 35 ka and ‘it
takes 3 to 3.5 hours per trlp.

Though baslcally the B¥C for landtill is to be set by the scale of a FDS

the average distance of bulldozer wbrk is set'in 50m in the project.

The resutts of seléction of the necessary equipment and ‘of set of the BWC
are shown in Table 2-3-3-1.
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(3) Number of equipment
1) Equipment for coilection and transportation

The number of 'equipmentrfor colleéction and transpocrtation are calcutated
as follows;

Firstly, the required quantity of HSW to be collected and transported
(RQHSW) are from Table 2-3-1-1.

Secondly, the number of ‘the equipment are calculated by the division with
the base work capaéities (BYC).

As a result, the equipment of 4 areas of Irbid, Salt, Aqaba and Nadaba
are still short, however the problems of these areas are possible to be
solved by the extention of the working time. The equipment of remained 6
areas aré a little bit surplus, however the 'ex'sis:ting' equipment are
remarkably old “ in these areas, so decisions were made to let their
equipment be renewal. The process and the result of decisions are shown

in Table 2-3-3-2,

Table 2-3-3-2 . Number of qupment for Coliection and Transportation

Final ’ Requxred Equipmeat No. | Base York | Total Bn’ ferenee
Disposal | q ty of | Specification Capacity Capacity
Site USHLRQNSY)| C|fewey ooy}
- t/d | _ 1 |trsd t ~d t/4d
At-Mkaider |- 91.5 |Compactor 16u® 4 | 19.9 79.6 | -11.9
¥afraq 7.5 | Compactor 4m3| p) 50 |, :10.0 2.5
Salt | 43.0 | Compactor lﬁmj 1] 199 23.7 -19.3
' - | Damp truck3. 5y | 3.8 L
Tafila 0.8 | Compacter 16n¥ 1 18.9 24.9 24.1
) " | Compactor dw’| 1 50 | 1 ]

Na'an 7.4 | Damp trucks.5 2 9.6 | 19.2 1.8
Karaq 9.6 | Compactor 16z 1 19.9 19.9 10.3
Agaba 13.8 | Damp truck4, 5t 1 5.7 - 9.5 ~ 4.3

: | Panp truck3.5q 1 3.8 .
Kufrinja 6.0 | Damp truck5. 04 2 .17 | 154 9.4
Madaba | 52.7 | Compactor I6m%j 2 19.9 39.8 | -12.9
N. Shuneh 2.4 | Daup trucks. 0t | .7 | 17 5.3
Total - 268.4 |- | - - 249. 7 -18.7

REMARKS: RQMSY: Required quantity of NSW to be collected and transportcd
B¥C : Basic York Capacity
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2) Equipment for landfill

Though the total number of exsisting equipment are 57 as shown in Table
2-2-1-5, the 14 equipment are heaVilf daméged and stopped to operate. The
operation rate of those 57 equipment for landfill in 10 CSCs are low and
the specification of those equipment are not adeguate. The basic work to
be done In landfill is to "diz and bury", but bulldozers are little,

Therefore the project plans to improve these week poiﬂts.

‘The number of equipment for landfill are calculated as follows;

Firstly the quantities of hauling HSW are calculated from thé field study
results, they are the RQMSWs for the landfiil showa: in the column (D] of
Table 2-3-1-1 calculated in accodance with the design of sanitary
landfiill planned in this report.

Lastly the number of equipmént are calculated by the division with the

base work capacities (BWCs). ' The process and the result are shown in

_ Tabie 2-3-3-3,

Table 2-3-3-3 Asslgnment and Capacity of Planned FDS Equipment

Final Yaste | Soil | Total | B¥Cs of equipneat Existing { Plan | Bat- | Reld Soil grade
Disposal |Quan- | Quan- | Q' ty |Bull- | Loader] Shovel| Exca- | N Quan- | Q' ty | ance | van
Site tity | tity |{@) |dozer | Dozer | vator | | tity F(@ ce

wi/d |0v/d [atse [o/d {n¥/d [wizd |evra |-|ntrd fotrd|etsa

150 | 1,430 24]a<q | Bard sandy soil

(0 | 00]=1]onion| mico|oa|m

Al-meided 702] 702 1.404] s12] 317 151 |3
¥afrag 151] 151] 302| 512 . 151 | 1| 150 [ 8id 511 {a<q|Sandy clay
Salt 388 | 388 716| s12 315 1] 150 977 201 |q<Q | Bard sandy rock
Tafila 62| 62| 124 36y | 315 Jo| of 71l 587 |q@ | Sandy linestone
Y2 an 82| 82) ‘164 R 151 |1 150 | 301 137 |a@ | Sand with graver
Karaq 196 196| 3%2] 512 3607 | 1] 150]1,023 630} q<Q | Sard with gravel
Qaate - | 32| 32| zea| 26 Csto| o s4q 283)e|vs
Tufrinja 2] 12| 14| sie 315 0| o] 827 538 |Sandy linestose
¥adaba 218] 218 43| si2| 360 |1 150] 1,922 586 a<q|Sandy clay

Wl N suned | 641 64| 128] s12| 360 0 0| 813 744]q<Q|Sandy soil

Nuzber of 512x7 | 35043

wain ' 396x2 { 31711 _

equipzent - - |- x| x4 x3 L - {- - |-

Note: q=Quantity dueped/ compacted or dug/ loaded/ covered in a day

Q=Capacity of plasned equiprent per day

a>0: Equipnent specifications short on capacity

q=Q: Equipgent s’p'e‘cifioations ¥ith no spare sargin

a<Q: Equipgeat spccifications are relevant as they allow for a spare dargin
¥SK : Feathered sand paterial
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3)

Equipment for maintenance

In order to implement what is called the "preventive maintenance”, the

project plans to prepare the equipnents for maintenance.

In

this paragraph,

the preventive mainténance means that malntenance

actions are to be done preventively so that an equipment is suddealy not

out of order and not to pay a loss.

The maintenance means the actions of the exchange of consumable parts and

the adjustment and the repair means the actions of rehabilitation etc.

The total number of equipment for maintenance are 10 for 10 CSCs. they

are Installed in repair shops provided by CSCs.

The content of 1t is shown in the Table 2-3-3-4.

Table 2-3-3-4 Equipment for Haintenance

No.{ Equipment | No. -~ | Total | Specification
- : per set) (sets); '
(1) Machines - i :
1| Velder set with generator 1 10 10 kYA generator with gasoline-
' ' _ _ - engine L
% Gas welding and cutting outfit | | 10
3 Handy Electric Grinder 1 10
4 Handy Electric Drill 1 10 B
§ Portable Hydrauric Jack 1 10 Manual 5t __
- § - Hydrauric Garage Jack 1 10 | Manual ¥
7 Air Compressor (Small-type) | 1 10 .| only for pnenumatic tubu injection
g Manual grease pump ' 1 10 | for high-pressure
9 Crease gun 1. 10 L
10 0il measure 1 10
11 Plastic handy can 1 10
13 Tive bead breaker 1 10 | Handy-Air-type
| 1§ Battery charger { 10 12¥ _
14 Chain block 1 10 2t .
| (2) Tools _ _ - ]
1] Mechanic tool set i 10 ]
9 Wire rope for trailing | 1 10 -
3 Vire rope culter R 10 - -
-~ 4 Tire service tool set 1| 16 )
5 Tool box: Wooden large 1 BUE . N
: Steel Mediva 2 10
4)

Number of Equipment

The atmber of eduipﬁent by the €SC etc. is shown in Tableé 2-3-3-5. -
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Chapter 3 -Implemehtation'Plan
31 lmpiementation Pian
3-1-1 Implementation Concept

The Project will be implemented on the basis of a grant ald scheme and put
into practice through a process involving the following formalities which
are due Lo Ccommence upon lhefsigning.of'the'ElN; The process will be

comprised of the following Steps.

(1) Process of implementation

_I) Exchange of Notes (E/N)

(A) signing of the E/N

?) Consultant contract and detailed design

{A) Confirmation of scope of work

(B) Signing and attestation of consultant contract with Japanese
consultant firm . . ‘

(C) Banking Arrangement (BIA) and Authorization to pay (A/P)
The government of the “recipient country shall conclude a Bankjﬁg
Arrangement (B/A) for the receipt of the grant aid funds with‘an
officially approved Japanese foreign exchange bank.

(D) Setting and confirmation of detailed design specification and tender

conditions
1) Tenderlng and evaluation

(A} Tendering plan .

(B) Tender documents and approval by the goverament of the recipient
country

(C) Preparation for tondering

(b) Tendering '

(E) Elaboration of tender result
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(F) Negotlation and award of contract (Acéceptance of JICA)

(G) Procurement contract with Japanese firms
The recipient country shall exchanée contracts for the procurbménl;of
the Project equipment with the Japanese:tirms as the result of the
tender procedure in Japan,

(H) Verification of contract by the Japanese government

(I) Issvance of authorlzation to pay' _
The reéiplent country shall issue a statement of A/P and the Japanese

Supplier shall accept said statement A/P.
4) Supecrvisory services

(A) Supervision of the manutacturihg and delivery schedules

(B) Firal inspection and performance tests

(€) Supervison of the packing work

(D) Confirmation of quantities and supervisicn of shipping

(E) Invoice for payments and payrents
After loading the equipment on board marlitime vessel, the ‘Japanese
Suppliers shall present his invoices for payment to the bank with

which the recipient country has signed the BfA and receive payments.
'S):Délivefy of equipment to the site

(&) CuStoms clearance

(B) Inland transportation

(C) Assembling, performance tests, adjustments, and instruction on
operation

- (D) Delivery inspecticn and acceptance
6)-Compléti0n'bf activities
{2) Inplementing policy

¥With regard to the above procedures, partiéuldr attention should be given
to step 3} (I); le. "the issuance of authorizatlon to pay {A/P)". The
timing of the issuance of said A/P will have a significant impact on the

period required for the procurement of'the equipnrent,



1t 1s not until the receipt'ot'said A/P that the Suppiiec will rake

3-1-3

arrangements for the commencement of manufacture of the equipment. The

-belated-beceipt of sald AIP by the Supplier would therefore result in a

detay in the commencement of production of the equipment and consequently
in a delay in the procurement of the equipment and igs delivery.

The recipient country should thérefore be given full explanations to
solicit its understanding of the importance of the early issuance of said
AfP so that the Project must be excuted within a single fiscal year.

The Jordan side shall undertake the customs clearance formalitiés and land
transportation of the equipment under the inspectibn of the Authorities
within the HHRAE. In this context, it will also be essential to ensure the
early implementation of the formalitles concerned. Upon arrival of the
equipment in Jordan, it will be necessary for the Japanese side to arrange
for thé dlspatch.of consultant engineers.

The schedule shall be adhered to strictly and the transfer shall be

carried out without fail in consideratlon of the above.
Impiementation Conditions

As the project is an equipment project and is not a comstruction project,

there are no particular matters to be noted in terms of implementation.
Scope of works.

The scope of works of the present p;ojéci aée given below.

(1) Japanese side

The manufacture of the equipment;'its procurenent, ité shipping to the

port of Aqaba and {ts assembly and trial operation at Agaba.

(2 Jordaniaa side

1) Customs clearance
2) Inland transportation of equlpment fron the port of Aqaba to the final
disposal sites of the CSC¢'s or the local workshops.



3} Construction df:facllitiés at'finél'diQDGSal sipe. such as onsite
roads, fence, environmental facilities etc. and of workshops for

maintainance of the procured equipment.
Rough estimation of Jordan side expences will be shown in the Appendix 5.
3-1-4 Consultant Supervision
(1) Conditions

After the contract with the Supplier has been signed, the equipment to be
supplied wiil be handed over to the Jordanian side through’ a praocess
comprising the nmanufacture of the equipment, inspection; ‘packaging,
loading on board maritime vessel, nmaritime tfanspoftatldn. stevedoring,
customs clearance, assembling, adjustment, trial operation and delivery
inspection. To ensure the transfer of all of the equipment to the
Jordanian side within the contractual period, it will be essential to
manage all stages of this process to assure strict adherence to the

schedule. The following restrictions and special conditions must be noted.

il)’Numbér of da$§ required for the formalities éhd‘approval procedures

| o (tax exemption formalities, customs ¢learance procedures etc.)
~ 2)'Restrictions assobiated with the site conditions such as ‘port
" facitities ﬁnd.roadé. énd the general practiceé and customs in life

style and religion.
(2) Hatters to be noted in terms of consultant supervision
" 1) Procedures in Japan

{A) Confirmation of progress _

The progress of work shall be checked to confirm adherence to the terns
of the contract and the. Jordan side will be informed accbrdingly. A
detailed schedule wili be established covering from the manufacture of
all units of equipment to their transfer to the Jordanian side and a
progress report will be demanded from ihé'Supplier'on:a‘mOﬁthly:basls in
order to prevent the oécurrence of probleas.



(B) Advice for customs clearance

" The stevedoring and customs clearance procedures in the Jordanian port
Shallfbe'caﬁried out on account of the Jordanian side and the Jordanian
side 1s advised to ensure that the customs clearance procedures
associated with the duty exemption measures will not take a long time and
the Supplier is encouraged to ensure the early issve of the shipping

documents. -

(C) Inspection

In the case of equipment that are manufactured in Japan, checks and
inspections shzll: be performed by the consultant at the factory upon
completion of the -equipment to confirm that the equipment have been
manufactured in accordance with the specifications and the production
drawings. ~ At the same time, the performance of the eguipment shall be

checked. The packaging shall also be checked for compliance with ‘the

packaging specitfcations.
2) Procedures in Jordan

(A) Advising and supervision of custoas ciearanée pracedures

In order to ensure the Smooth exécutibn of the customs clearance
- procedures in Jorﬁan.‘thé Supp}ier shall #oruabd ;o)thé Jordanian ‘side
the shipping documents lmhediately after'tﬁe equipmeht haye been loaQed
on board a maritime vessél so that the Jordanian side ‘can begin: fts
preparations prior to the arrival of the freight vessel in the Jordanian
port. To ascertain the progress of the customs clearance procedures and
ensure the smooth conmpletion thereof, prior motification will be served
on the Jordanian authoritieé in charge. Pariicular'attention‘wil[ be

required since the duty exemption procedures may take a long time,

(B) Delivery inspection and supervision

Final dellvery inspectlon tests shall be conducted on the delivered
equipment. all accessories, spare parts, and jigs or toois to ascertain
damage or:breakage and check that the quantities supplied are corract.
These inspection tesis shall be properly conducteﬂ under the supervision

of the'consultant'for official accepténce by the Jordanian side.
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All the mobile vehicles and the heavy duty machines for which there will
be 1o traffic problems, etc., shall be subjected to the delivery -

inspection tests near Agaba port immediately after customs clearance.

{C} Supervision of land transportation of equipment

It is recommended that the safest means of transport should be used for
the transportation of for both the mobile vehicles and the equipnent to
be assembled after land transport. Since the quantity of equipment is
farge and the transported lols may Become sbiitted ob concentrated
depending on the equipmpent type, the persons concerned shall be made
adequately aware of making preparations and local adjustments for smooth
execution of delivery inspections and delivery near Aqaba port. If the
traffic conditions of the southern area allow, the heavy equipment to be
carried on a low-bed trailer shall uadergo assembly and trial operation
at a factory premise, etc. near Agaba port: and transferred to the
Jordanian side immediately after the delivery inspection tests. It will
therefore be necessary to supervise the progress of work, including that

to be caried out at the manufacturer's agent's.

{D) Acceptance _ ‘
After the equipment has been subjected to the trial operation the
Jordanjan side will be given the notice of acceptance. After the
Jordanian side has given its approval, the certificate ‘of completion
shall be issued with the witness of consultant. ' '

{E) Supervision of trial operation and opeérating instruction
After the delivery of the equipment, trial operation shall be carried out
to check equipment perforrance. The manufacturers of the equipment witl

be required to provide instructions on operation and malntenance
pracedures, '

3-1-5 Procurement Plan
(1) Procurement poliey

Procurement of equipment shall be subject to a tender procedure Which may

also include third-countcy products.



Consequenfly; the equipmeﬁt to be procured will not be limited to Japanese
products .alone and products from' thlrdéparty countries can also bé
selected,  The ‘procurement of equipment shall not be determined solely
accordingl 1o vwhether the price of the egquipment 13 low. Procurement
decisions should also be based on the issve of future maintenance and
ﬁanagement. that is, the relative ease for the Jordanian side to procure
parts in Jordan and whetﬁer a repair and after-sales care system is
sufficiently In place. The procurement calis for prudence and caution, and
a low price must not.be the only consideration as quality and delivery
time "will have to be taken into serlous account. In the case of
procurement from thlfd—ﬂarty countries, it will be essential to safeguard
against all eventualities through a Japanése company in order to obviate
the hazards of é_deliverrlmanagement that would less coﬁsistent than that
provided in the case of procurement within Japan. In the selection of the
equipment, the following basic considerations should be taken into

account:

1) The equipment should be from manufacturers offering definite quality

and delivery period.

?) The equipment should be from. nanufacturers who have local agents in

Jordan and can offer a proper secvice system.

3) There should be no doudt as to'tﬁe Evéilabiiity of a'comppehenéive

parts procurément system énd the effective utilization of: the equipment.:

{2) Procurement plan

The tender will take place in Japan. However, wiih‘ reSpecf to the
proturement sources, the possibility of ordefing products from third-party
countries should not be exciuded, so far as they satisfy the necessary
criteria in terms of quality, dellvery tipe and all other conditions.
Products made in Europe and nations neighboring Jordan may be considered
-upon thorough investigation and provided that quality and delivery period
' requifements are met;in-terms-oi:repairs. after-sales service, etc.

_ Table 3-1-5-1 gives an overview of the manufacturers and their dealers.



Table 3-i-5-1 Agents of Mair Bquipment Hanufacturers in AMHAN and their

'Servicing Yards -

Agent - Bquipment

Name of Agent Tel. Contact Person
' handted for Repairs
JORDAN TRACTOR 661141 | Husam Abuy Hanna | CAT Products, on-line |
parts ordering
| HERCEDES BENZ 132410 | Ibrahim M.Kusallan | Yehicles, on-line parts
, , ordering
VOLYO 655635 ' | Shawki Abu Haldar | Loader, vehicles, 40,000
_ : | . parts in stock
THE COMM. & |'651397 | shehaden s. Twal | UD, Ford, Suzuki,
IND. €0. 651398/9 Poclain,
| UNIVERSAL EQUIPHENT] 824232 | Omar A. Shaban FIAT products, on-line
S : _ - _ erdering of parts
THE NEAR EAST 812816/7 Fahmi Gheith “Komatsu products, on-line
EQUIPHENT - parts ordering
TOYOTA 638103/4 George E. Haddad | Toyota vehicles
Hitsubishi Motors | 654071 | Issac M. Kamal Hitsubishi vehicles

3-1-6

Ieplenentation Schedule

1t' wil! take approximately elight months to complete the entire process

“after signing the éontract with the Supplier. Seminars on the effective

utiliiation of the procured equipment shall be held for the personnel
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' concerned withln one month after the shipment of equipment. Table 3-1-6-1

' shows the implementation schedule for the operations under this Project.



Table 3-1-6-1 Implémcntation Schedule

1 2 3| 4 5 6 1 81 9 10 11 12
EZZZQ Discussion fin Jondan
S Hreparatory work i Japan
Detailed [j“—“J .p- d _ P
S %Z% Approval|of tefder dopcuments
design _
| -] | Tendef offefing apd bidk contfol
g%zg Teqdering, evaluatiog & procurea¢nt contract
: (412 mohths)
i L] ﬁanufacturing
¥ c , o
anufacture [:] Inspection
|supervision : E?%xf??ﬁ% 7
- Seminar,
I:]P'eparatton délivery
- lof Senimr%,
& acceptance
| S (1. 5] monthg) B
‘ ZZ%% Piscussion ip Jordan o
Dispatching o ‘
consul tant EZZ Approval ﬁf.tcncer doquaents é j -
- Seaimar
. b .
to the site /:% |
Delivgry =
& accéptancelZs
Dispatching -
suppliers
. Guidpnce on
to the site operption
naintenanc

—235-—



3-1-7 Obligations of Recipient Country

{1) Arrangément of facilities

The facilities below shall be furnished as auwxiliary facilities in order
to guarantee that the equipment obtained under grant aid cooperation
scheme acre used effec¢tively for the execution of this Project and

raintained appropriately,

1) Onsite road
2) Peripheral fence
53) Gas collection system
"4} Leachate collectlon line
5) Leachate circulation and pumping facility
6) Pérking areas workshops, etc. for vehicles and heavy equipment and

workshops
(2) Other undertakings
" ‘1) Early signing of the procurement contrdct with the suppliec.
2) Exemption from lmport duty, tax and all other levies imposed on
“equlpment and parts transported into Jordan in connection with the
" implementation of this Project.
3) Measures  required to expedite the unleading on arrival of the
equipment in the destipation port, custons clearance procedures and

. land transportation.

*4) Payment of the following charges to the Japanese foreign exchange:bank

for the bank services and procedures.

(A)Charges due for the notification of the authorization for acceptance

of payment

(B) Charges due on payment



5)

6):

Cooperation in the graht of entry and residenge

Permits in Jordan on behalf of the Japanese subjects whose presence Is
deemed necessary in connection with the implementation of this
Project.

Exemption from import duty,. tax and any other levies inposed in Jordaan

on products and services with respect to such Japanese subjects.
Grant of exemptions and walvers on all items deemeéd necessary in

connection with the implementation 6f this Project in addition to

those items already covered by the grant aid cooperation schene.
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3-2

3-2-1

Operation and Maintenance Plan -
Current State of Equipment Opecation and Maintenance
{1) €5C*'s duties for equipment operation and maintenance

The CSC is comprised of 3 different fuactioning groups., those are for the

final disposal site operation, the collection and transportation of the

MSW, the regional roads'repairing and maintenrance as' well és equipment
maintenance,

Due to the nature of CSCs organization,; all equipment owned by the CSC are
to be used in common, so that 3 fuﬁctioning groups are able to mobilize
the equipment in accordance with the occacion took place,

The CSC, in fact, is lacking of & plan for equipment maintenance and
renewal of the equipment in each function.

With this reoson, it can be noted that the CSC is hardly to select
appropriate equipment and maintenance systems forecasting on a long term
scheme.

The representative sanples observed are shown in Table 3-2-1-1.

, Table 3-2-1-1 Current State of Equlpmént Management

Description CSCs ete.

a.Lack of plans for equipment | Aqaba, Ajlun
servicing and renewal
b.Not appropriate equipment Mafraq, Salt, Ma'an, Agabda

are selected

c.Absence of proper All CSCs

preventive maintenance

(2) Current situation of equipmént servicing

The current situation of equipment servicing is shown in Table 3-7-1-2.
Only three areas, MWadaba, Salt, and Aqaba, have own equipment workshop.
The other seven CSCs have decided to build own workshop with the subsidies

prepared by the central govérnment.



Table 3-2-1-2 Current Status of Equipment Workshop

s | irbid | ¥afraq Kufr'injal{ShmeIJ Salt | Nadaba | Raraq | Tafila |¥a'an | Aqaba
Pwigeent in |- 15| 1| 8| 1| 8| u| 1| n| wl s
use : .

Servicing i al ol ol o o o o ] s
personnel _ _

'l’orkshop Xo No Yo “NI) Yes -_" Yes “—_ho _;Jo No| Yes
s site | '

adrinistration Yes No Yo| Yes| Yes Yes Yes Yes Yes| Mo
building *1

% 1: The building is required to reconstruct,

3-2-2 Operation'aﬁd management plans recommended

By the time of transfer of the equipment specified by the Project, the DOE
of the MMRAE will become thé Environmental Protection Corporation.: This
opportunity should be used to make plans 'on equipment’ operation and

management under this background. Considerable plans are described below.
(1) Ceantralized management

‘ 1) Centrallzed nanagement and organlzation

- Equipment operation and management can be carried out efticienlly if it is
carried out “in - a- centrallzed manner. That is, by carrying out the
allocatxon. preventive maintenance, renewal etc., of all'equipment in &
centrallzed manner, redundancnes in personnel and equ1pment can be avoided
and unexpected failures, stoppage, etc. can be coped with more readily.
The organizations for collection, transport, and final disposal of waste
in Jordan are nuﬁerous “including the DOE, the DORC, the CSCs and
mupicipalities, even when they are limited to’those'that are'relevant to
the Project._Among.these. the CSCs enjoy a high degree of 1ndependence
Such diversity ;of' organizations 'ls one factor that is making the
_centrallzed management of equipment dxtficu]t at the present time.
In view of the facts as stated above' the DOE wouid be entorced in its
functions to establish a centralized management system in terms of top

position organizing other agencies concerned,
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Additionally it s desirable that not only equipment operation and
panagement but activl{iés Including environmental nmonitoring also be
broyght under the centralized management uith the ﬁea Organizatipn.

Thus in and after the Project, p!aﬁs would.be torﬁulated so that the
equipment of the project will serve as elements that provide overall
support when the centralized management of equipment is realized in Ehe

future.

2) €5Cs

Under the control of the DOE with the new organization, the CSCs will
serve to provide overall support in the future. These agencles can perform
the abovementioned service activities including EDS management and also
own the equipment for these purposes. _
The CSCs is in-fact conducting the simiiac systems in terms of small scale
centratized s}stem as préviously mentioned, $0 that the CSCs will easily

be involved in the new organization.
(2} Equipment operation and maintemance plan

1) Graded servicing system for equipment

“In consideration of that the projected equipﬁent are dispersed among the
ten CSCs etc. with about ten collection vehicles and a few heavey duty
Eéquipment for landfilling, an equipment operation and maintenance plah to
“establish a graded servicing system should be formulated to éatisfy'such
scales and circuﬁétantes. In other wbrdé. the scope of equipment operation
and maintenance of each CSC will be self-defined in cooperation with the
DOE. Prior consideration of the scope of accomodation will be effective
for the appropriate allecation of the equipment:in’tebms dt‘serviéing
activities for failure, repair, and prevehtive: maintenance of the
equipment as well. Failures may range from light faitures sﬁéh as flat
tires to serious fallures such as deformation :ot a véhicle' body.
Inadequacies will abise:if the entire range of repairs for sﬁch taiiures
are to be performed at outpdst Work shop'at far-away locations such és the
final disposal site. _ -

In the Project, the serviclng work for such repairs and preventive
maintenance are graded into the five stages shown in Table 3-2-2-1 and

plans shall be made accordingly.
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" Table 3-2-2-1 Five-Stage Grading of Equipment Servicing

Stage Scope of Servicing Tasks Scope of Person In Charge
o L Responsibitity

Stage | | Cleaning of equipment, Checking before, Operator
ceplenishing of cooling water,| during and after '
greasefoll and fuels,hydraulic operation
oil, and tire air, inspectlion
of electricat pérts. ete. _

Stage 2 | Replacement of cooling water, | Dally and periodic | Operator,
tubricant, fuel, hydraulic Servicing staff
oil, and tires. of CSC and/or
Repairing of flat tires manufacturer's
Cleaning and replacement of agent
filters, electrical parts and

_ other small wearing parts

Stage 3 | Adjustment of faulty parts of | Periodic cheking Servicing staff
devices and electrical equip- | of manufac-
ment including cooling water, turer's agent
lubricant, fuel, hydraulic
parts, etc.

Cleaning and replacement 61
mediun wearing parfs
Replacement, récovery; and
reinforcement of assembled
pacts

Reinforcement, medium dis-
assembly, adjustment, and
assenbly of faulty parts

Stage 4 Reinforcement, replacement, Periodic cheking Private servicing
major disassembly cleaning, periodic main- tirm.'manufac—
ad justment, assembly, and tenance, periodic | turer's agent's
parts overhaul or large renewai factory
wvearing parts
Rehabilitation o _

Stage 5 | General equipment overhaul, “Egriodic main- Private servicing
rehabiiitation tenance, periodic | firm, manufac-

renewal

turer's agent's
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The services of stage | and stage 2, more -or less include daily
inspections, .inspectidn “and replacement ;ofi'lubriCants. greasing and _
reihforcement weiding?cf operatlng.equipment. replacement of smé]i parts,
adjustment of mechanical systems, periedic inspection and malantenance
under the presence of the agénts.of the equipment mantfacturers, etc. The

services up to stage 2 shall be performed at the work shop.

The services of Sstage 3 and above wili basically be performed at private
sector servicing firms and the workshop, etc. of the agents of the
equipment manufacturers.

The objectlveé'of the services of stage 2 are to “"uphold an eguipment
availability of 85%" and to ''conduct preventive maihtenance for avoiding
unexpected failures, repairs, and servicing,” and these are important

elements for supporting the function of the fimal disposal site.

2) Selection of wearing parts andiinventory'Control

" Wearing parts shall be selected on the basis of the stage S servicing ptan
and their quantities shall be defined in accordance With the scheduled
" aperating time per year, etc. Wearing parts shall be sto;ed in the
servicing facility. replaced in accordaﬁce with the pfeventive haintenance
and periodic inspection schedule and prOvidéd witﬁ systeﬁatic inventory
éontrolﬁ For inventory_contrdl; a feature list (inventory cénirbl noté)
shall be provided for. each part 'to ensure accurate managementE of the
“numbers of parts that are being used and thé numbers in stock. Parts
.purchasing scheduie shall be established based on these management

procedures.

"(A) Selection of wearing partsi
The parts required for periodi¢ maintenance servicing through stages 2-5

shall be selected.

{B) Quantlty and cost of wearing'parts:
In experience as reference, the table attached below provides the factors
to be used for calculation of estimated cost-fof Weéring pérfs in the
tollowing example of Bulidozer 280iP; | |
Bulldozer cost x 0.0302 (fcr the case of operation after 1,000 hrs) =
Expected cost for preparing of wearing barts'of the Bulldozer.
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_Table 3-.9.9-2 Factors to be used for deétermining of cost of wearing paris

FDS  Equipment {1,000 {2,000 | ¥aste collection | 1,000 2,000
(hr) {(hr) & transportation | (hr) :(he)

Sl Tdozer 280HP | 0.0302 | 0.0700 | Dump truck 6 ton 0.3510 | 0.0776
Bulldozer 220HP | 0.0343 | 0.0749 { Dump truck 8 toj D.0378 | 0.1394
Wheel loader 0.0394 | 0.0872 | Dump truck 10 ton 0.0331 | 0.1207
Dozer shovel 0.0347 | 0.0763 | Dump truck 20 ton 0.0326 | 0.1165
Excavator 10.0265 | 0.0570

(3) Size of equipment servicing facilities

1} Scale of servicing facility
Seven of the ten CSCs etc. covered by the Project have no workshops. The
HHRAE is making plans for tﬁe equiipment of the servicing facilities for
these seven CSCs etc.
"The Study Team has planned and estimated the scales of the servicing
workshops based on the concépt of graded servicing and has proposed a

servicing workshop with a floor area of approximately’ 100m?.

2) Equipment for the servicing workshops _
Ten CSCs etc. except for Agqaba are inadequately edu}pped ﬁifh sebvicing
“tools and mabhinES:and are not ‘in a position to. carry out preventive
maintenance tasks. Although these CSCs ete. subcontract regﬁléﬁ servicing
and periodic maintenance tasks out to private—sector'firms}'the‘preventive
maintenance fasks‘that need to be conducted on a daily basis are within
the scope of responsibility of the equipment operators and it is eséential
that they should be provided with the necessary tools and equipméent for
carrying out these tasks. Paily inspection and lubrication aré
patrticularly essential for' the undercarriége; actuating devices, ete, of
the equipment. _
To achieve a full 13 years' service life for the equipment, it wilt be
essential to train the mechanical operators ‘(drivers, service technicians)
in mainténance and inSpectidn and inculcate a proper sense of
responsibility for these operations.
Fdr this pufpose; it will be an urgent priority to provide the necessary
tools and équlbment for ;he maintenance, inspection and upkeep of the
equipment fleets of the CSCs etc. | | | |
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3} Agents of main equipment manufacturers and their serviclng yards
Table 3-1-5-1 shows the‘servicing yards of agents of the maln equipment
manufacturers in Jordan, '

The agents below havé the facilities and servicing potentiality to carry
out majer mainterance tasks. Some of these are large in scale and have
over 30,000 items of wearing pérts in the warehouses. All servicing yards
are kept neat and clean, and are fully capable of providing a
comprehensive and effective servicing systen.

The agents of heavy'equipment manufabturers provide after-sales services
within a 200km radius of the metropolitan area by means of travelling
repair vehicles,

The agents of construction equipment manufacturers (CAT, FIAT. KONATSU.
YOLVO, etc.), in particular, ‘are equipped with facilities for inltial and
advanced training and have a full range of teaching and training aids in
the form of videos and technical literature at their disposal. They are
thus in a position to offer a very favorable service which is markedly
superior to their service capabilities in Central and South America and
other areas of the world. There is and will therefore be no problem in
~ terms of the after-sales services for the equipment scheduled under the

project.
(%) Collection of equipment infornation and rationalization of management

Ia Efefms‘ of- general information of the CSCs, intormation._on fuel, .
Eoillgrease. and.personnel'are being controlled currently. However, such
informations are not being integrated andfor analyzed statistically.
Fﬁrthermore. unified principles for accounting have not been introduced as
yet,

' The:CSCs etc., which are responsible for part of the manégement of the
" urban service sector, need to ratlonalize the collection and managemeat of
~ equipment inforhéllon ‘and introduce unified accounting principles.: The
" plaa for collection of equipment information -and ‘ratlonalization of

nanagement is shown below.
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1) Keeping of daily, weekly, ronthly and annual Journals
It is esséntial thai daily, weekly, mdnfhly. and annual journals, etc. be
kept as basic ltéms of information collection and for budget planning,
equipment renewal, etc. The daily journals should include the items below,
document formats -should be standardized, and implementation should be

ensured through education and training.

'(A):Dai!y operation journals for collection and transportation

equipnment and FDS equipment

(B) Daily journals on the deliveries to the FBS by the waste

transportation vehicles

2} Keeping of equipment manuals, équipment catalogues, and Parts
‘catalogues

The CSCs etc. should have at least ninimum kanowledges required for a

manager of the equipment and should keep and store equipment manuals,

equipment catalogues, and parts catalogues as sources of information, !

3) Management of equipment repair enterprises
The €SC's should place all heavy ~duty serviclng and maintenance work from '
grade 3 upwards as shown in Table 3-2-2-1 with the servicing yards ot-the
agents of the equipment manufacturers andlor with private servxcing firms. -
It will therefore be necessary to hold careful and adequate discu351ons on
the implementation of 1nspections and servicing carried out by the agents.
For this reason, it wili be essential for the CSCs etc. to keep in very
close touch with the agents and private-sector service yards and provide

subcontracting control.
'(5) Training of equipment operators
(A) Middle managemeat

This Report provides a landfill ptan for each FDS. These plans are

entirely pointless unless they are implemented



The success of sanitary disposal of waste, that is, of sanitary landfill,
critically depends on .the abilities, éxbertiée and action _ot the FDS
chiefs: and the environmental .inspection' staff of the DOE. Thus the
landfill plan must be éarried out thoroughly under instructions of the
management. Although Jordan is relatively well-endowed with sites for FDSs
effective, artificial measures, such as sanitary landfill, must be taken
to prevent the disﬁersal of waste and other pollutions. It will therefore
be necessary to convey and establish the operation and management know-how
for FDS based on the landfill plans' by allowing for the ‘prevailing
environmental conditlons and by implementing training at the ten CSCs etc,
“for the middie management staff. The following overview gives the contents

of the training to be provided for middle management staff.

Table 3-2-2-3 Training & Instruction for FDS Operation & Hanagement

Training Description

a. Landfill methods _ It is best to carry out training in trench
work techniques at Ma'an and training
in open-cut téchniques at Agaba and Nadaba,

b. Vaste delivery volure management

¢. Measures to prevent environzental
pollutions and waste dispersal

d. Waste disposal costs and
operation management

e. Equipment operation management

2)‘0perating per$onﬁel
" In éonnéétion.with_the introduction of the equipment ﬁchedﬁled unpder the
project, initial operational instfuctidn ﬁnd basic training in essential
mechanical know-how, prevenfive maintenance, inspection and servicing
-needs to be given, and scope of responsibility of ;he 6pefators in terms
'of‘sérvlcing and precautions in equipment opefatidn must be defined and
“made thoroughly understood. It will also be necessary to prepare training
manvals and to have middie management andfor thé equipment manufacturerS'
agent conduct training programs on 2 regular basis in order to ensure that
these activities will become firmly established as a system. |

The fbllowing breakdown outlines the training for operating persohnel.
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Tahle 3«2—2—4 Contents of Training for Operating Personnel

No.| Contents of Trdaining

‘a. | Bastc mechanical know-how -

b. | Tralning on inspection and maintenance

¢. | Initial operator instruction

d. | Training on Record Keeping in Operating Journals

e. ( Landfill methods and operating efficiency

f. | Training on safety

“3) Servicing personnel

" In connection with the introduction of the equipment scheduled under the
project and the erection of servicing facilities, basic training in
essential mechanical know-how, maintenance, and inspection shall be
provided first. Training on the methods for the establishment of
preventive maintenance and regular servicing schedules and in the skills
required for understanding parts manvals shall be providéd and the scope
of responsibility in terms of servicing shall be defined clearly.
It will also be necessary to prepare training manuvals and have medium
management andfor the equipment manufacturers' aéent conduct training
programs on a regular basis in order to ensure that these activities will
beéome firmly e&tablished‘aé da system. The following breakdown outlines

the training aimed at servicing personnel.

Table 3—2—?-5-Contents of Training for Servibing Personﬁei

Contents of Training

a. | Basic mechanical know-how

b. | Initial instruction on tnspection and maintenance

¢, | Training on Record Keeping in Operating Journals

d.:|'Training on the development of schediles for maiﬁténance.

inspection and regular maintenance

e, | Tralning:-oh safety




4) Office administration personnel _ |

In connection with the introduction 6f the planned equipmeht,;lt will be
essential to standardize documentation formats and prepare manuais'tor
organizing., analyzing, and reporting basic informations. Trainlng should
be provided on basic knowledge in data management, including journals,
statistical tables, calculation of operation costs, and preparation of the

annual budget.

5) Teaching aids for training programs
All teaching aids wused for or in the training programs conducted 1in
accordance with the Project should be prepared in Arabic and distribited

"to the CSC staff concerned with equipment.

6) Establiishment of a safety management system

In the interest of prevention of site accidents due to vehicles and heavy
equipment, it will be essential that safety consclousness be heightehed
through training, ithat serviced equipment bde presented, and that the
operating plans are in accordance with the topographical conditions of the
site. Although the landfill site designs of this Project are prepared
upon taking these factors into account, it will be incumbent upon the CSCs
etc. to ensure adequate safety measures with respect to the access roads
etc, to the FDSé.: L

' The Salt and? Kufriﬂjd ‘final disposal sites, in parficular; have the
. highest degree of danger as a resuit56f'theré being many steep inclines
“and sharp bends on the access route to the sites. These sites therefore
necessitate the installation of road signs on the access route as- well as
the erect;on'oi guard rails or guard walls as urgent accident prevention
measures.. ' _

In the mountainous zones there are five CSCs étc. in the northern part and
two CSCs etc. in.fhe central part with ice and snow conditions in Qinter.
For these CSCs etc. it will be of paramount importance to  establish

appropriate safety measuyres,
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© 4.7-3 Bxisting Equipment Running and Management Costs

The actua[ bperation ahd management costs of the existing equipmént are
'shown in the accounts as the total of - fuel, oil/grease and secvicing
costs, and Table 3-2-3-1 below compares the equipment maintenance and
ranagement costs_with the availability of the equipment for 1995,

At the Salt. Tafila, and Agaba CSCs, the nmaintenance costs for the
equipment are high despite a low availability because of the high
incidence of eqﬁipment breakdown reSulting in considerable repair

expenditures,

Table 3-2-3-1 Actual Equipment Operating and Managemeat Costs Incurred by
the €5Cs and the Equipment Availability

CSC Budget -] Irbid [ Mafragq Fufriojall. ShunelJ S_alt ¥adaba | Faraq | Tafila ¥a an | Agaba
1955 ﬁata s2.00 5000 115.98 | 7.93 |52.79 |20.61 |S4.00 |53.00 [11.30 }31.00
1,00000) |
Bauipgent | 73 36 15 86 4“4 91 4 64 80 50
ailabiliy@ (| 21| B @ ao) w] @ @ W] ©

Note:1: Fquipment availability data bave been extracted froe the Current Statistical Tables

for Equipmeat in the Possession of the {SCs etc.

2: The figure in [ ] indicates the ranking of the ten CSCs ete.
3-2-4% Planned Equipmeént Runplné and Management Costs
(1) Essential framewdrﬁ paramcters
1) Numbers: of working days in a year

Religlous practice in' Jordan dictates that every Friday is'a hdliday.
This means that the five-day week is not part of life in:Jordani'lf all
Fridays and holidays in a year are thus deducted from the total number of
days a year, and if we further subtract the days on which the véhicles
are out of service because of heavy rains and other bad "weather
" conditions and the need for éqﬂipment servicing and repair, we are left

with a total of 297 effective working days assumed.
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Table 3-2-4-1 Days Worked in a Year

11| 12 | Total

¥onth . 192 31 41 6| 61 .7{ 81 910

No. of days 31| 28] 3tf30|31]30]31]31]30]a]30]31| 365
[ No. of days-off g 4 5| af 4f 5| 4| 4] 5| 4| 4| 5] 52
No. of public holidayy 1| il ] N
No. of working days |26 |24]26| 26| 26|25 27| 27|25 27|26 [ 25] 310
Veﬁicles grounded due | 1 1 1{ 1 4
to wcather (estimated) _

Yehicles grounded due | 1 “ i | 1 4
to regular maintenance (estimated)

Days of rcpaiérE;;timated) , - 5 i 1 ‘u—ggg
Total no. of i1l 1] o] o] 6f of of 1f of 1] 2] 13
non-working days _

No. of effective 25123195 | 26126 [ 19] 27|27 24| 27| 25 | 23| 297
working days

2) Collection and transportation time and trip frequency

The results from the statistical survey of the present status of waste

~collection and transportation in the areas under the jurisdiction of the

"CSCs etc. have been used to set the conditions for calculating the

operating time of the * ¢ollection "~equipment and

transportation trips as shown in Table 3-2-4-2.

Tabie 3-2-4-2 Calculation Parameters

the ‘number of

Working hours

7 hours. per day

Collection/Transportation i in plains 0.9
Efficiency : : in hilly terrain 0.8
_ _ : in mountainous areas 0.7
Haximum Transportatioh—agggénce ;L1 - 50kn
‘E}nlmum Tra&;portation Di;?;gggﬁvf:gEEWVWﬁﬁw_ 20km
‘Average Collection Distance  : L3 | 4k -
“Teavel Speed of Empty Vehicle  : Vi | bokn/h
Travel Speed of Laden Vehicle = : V2 30km/h
kigéfel Speed dd?ggé Cdl;eétion ‘q“:‘VQ - "gi;;h o




The relationship between the haulage'distance and the collection and

transportation;timé and number of trips are shown in Table 3-2-4-3.

Table 3-2-4-3 Collection and Transportation Hours and Trip Frequency

Distance(kn):L so| 49 48| ar| 4s| 45| 44] 43| 42| 4] 40

Collect tine(Hr):H | 4.38[4.32 | 4.26[ 4.19{ 4.13 | 4.07] 4.01]3.94| 3. 88 [3.82]3.15|
Collect cycle:N | 1.60]1.62 | 1.64]1.67] 169|272} 1.75[1.78]1.80] 1.83]1.87
39] 38] 31| 36| 35| 34| 33| 32} 31| 30 2] e8{ 21| 26
3.603.63[3.56[3.50]3.44(3.38}3.31(3.25[3.19/3.12}3.06/3.00|2.93] 28

!

H - - -
N1.90|1.93|1.96(2.00|204{207[2.11|2.15(2.20|2.24[2,29]2.3§]2.39|2.44
i ——

H

N

25| 244 23| 224 20f 20| 19| 18| 17| 16| 15] 4 i3] 12
2.8112.7512.6812.6212.56(2.49[2.43)2.3112.3072. 24 2,1812.1212.05[1.99
2.4902.5592.6112.67]2.7412:91{2.88/2.96|3.0413.12(3.21]13.31}3.41]3.52

(2) Operation and maintenance costs for the planned equipment

The additional budgets for the opération and maintenpance costs for Lthe
planned equipmenf' of each CSC are to be calculated by  taking into
consideration the number of units to be deployed at each site.

Tabies 3-2-4-4 and 3-2-4-5 fespectively show the running cost of equipment

per unit time and the total operdting costs of the equipment.

Table 3-2-4-4 Running Cost of Equipment per hour (JD/Unit)

Equipsent " | Cost/¥r | Costfyear (Running 1 - 6Hr/Day)

‘ _ 10/% t/d [ v [ mid | ava | swd | 6w
Collection and Transport _ o .
Cossactor 1893 | ~ wu4] a1z  sen] s  ss2| 10603 12723
Coapactor 483 | 535 - L)  awms|  aver|  a3s| 7915|053
Dusp teuck 10a3/5. 5t Tl 2| sa|  esez| sz 10.s03] 213
Dusp truck 8a3/5t |  7.14| 2i2 na|  ese2| s8] w.e03| 12,723
Dusp truck  6ad/65t |  5.35| nssel a8  ae7| &3] roi5| 9,53
Dusp truck 40373, 51 1| et} 2an|  ses2|  wse3|  si03| 732
[ Contatner set A R - - -
LardFill o L
sulldorer 280 0° | on.31| &i20]  1s2u0] 2m0] 3am] aneo0]i 48720
Batldozer 220 Ko ]  18.85| - 5598 ~ 10.181] 16,795 22.30] 2n992| 3nswm
Vheel loader 220 1P |  12.20] 3623 . rzar| 10| st ] 20
Vheel Toader 180 Wp | 16.05)  &767| . 9.531| s ug.0s7| 23.83f 28601
Doser Shovel 190 HP 12.8|  seiz| 7.223| 10.835| tt418| 1s.058] 21,669
[Frcavator 110 BPCO.783%  5.80]  Li23| . 3.445| 6168|6850  8.603| 10336
Durp truck  833/121 7| 2| sen| ez ss2|  wees| 1273
Teactor sith toak 1. 5a3 3051 95|  Lea| 2898 a.e81| @ ess| s
¥aintenance R Co
[Watntensnce car | nos|  neer| . aa0] 4] saes]. 601
Yechanlcal Tool set | - 0.30| -  sef i8] = 27 356 115 3
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The actual operation and maintepance costs in 1995, consisting of the
personnel cost, fuel cost, consumables cost, servicing cost, etc., and the
~additional budget requitéments after the planned equipment have come into

operation are shown for each CSC in Table 3-2-4-6.

Table 3-2-4-6 Budget Caiculation Covering the Operating Costs for

the Projected Equipment

CSC Irbid Mafraq | Kufrinja | N.Shureh
1995 Data (JD/year) (A) 198,476 | 155.385 | 53,230 | 60,971
Aount of Budget Increase (8) | 84,129 | 43,687 | 56,785 | 37,531
Rate of Budget Increase () (C) | 42.4 | 28.1 | 106.7 61.6

csC Salt Kadaba Karaq Tafila ¥a' an Agaba TotaL__“P
> [125,000 [ 72,801 155,761 {134,496 | 30,300 [1,053,000| 2,039,510
@ | 45,820 |54,673 | 41,950 | 45.461 | 36,465 | 46,299 | 492,810
© | 3.7 |50 269 | 338 [120.3 4.4 2.2

%1 : Increase in equipment cperation and management costs accompanying
© the operation of the equipment procured through this Project.
32 : Currently, the CSCs etc. are not recorded the costs upon breaking them dowa

into personnel cost, fuel cost, consumables cost, and servicing cost, ete.
{3) Placement of personnel

Each CSC must consider the 'reintqrcemeﬁt and personnel from a clear
perspective of such issues as reinforcement of operation and maintenance
landfill

In doing so, the CSCs must note the following

'of waste collection and equipment, furnishing :of systems,
securing of own funds, etc.

three points.

1) Reinforcement of personnel for waste collection and transportation and

for landfill at the FDS.

2) Reinforcement of staff and fee collectors for the fee coliection and

other accounting departments.

3) Improvement of services for all 'activlties and relhtorcement of

planaing staff for budget allocation, etc.
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(%) Financial plan for the project

The objective of the project is make maximum use of the equipment to be
supplied to thereby cover the 'iﬂad&quacies of existing equipment and
substantiate the minimum necessary capacity. If some leeway arises as a
result of operations, the operation of obsolete, high energy consumption
type equipment can be interrupted to perform overhauls. In substantiating
the minimum necessary capacity. the availability of all equipment shall be
increased gradually through the supplying of equipment. That is; in the
first fiscal year of 1997, an availability of 70 % should be aimed at and
this should be increased by 10 % each.year'so that the availabilityiwill
be 100 ¥ by the year 2000. The total revenues and expenditures for éll ten
£56s etc. shall be examined upon adding the operation and maintenance cost
required for this new plan for waste collection, and disposal to the
actual operation costs of: 1995, It shall be assumed that the total
revenues.._ including government subsidies, contribufions - from
municipalities, and Opergtional income of the CSCs etc., wili increase at
a rate of 5 ¥ a year for 3 years commencing in 1997. The balance shall be
examined upon predicting the financial sources to be as shown in Table 3-

2-4-1 based on the abbve.

'Table 3-2-4-7 Expenditures for the Operation and Haintenance Cost of

_ " the Plannéd Equipment in 10 CSCs etc. ' (x%,00030)
Fiscal Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Total | 2,060 | 2,040 | 2,384 | 2,433 | 2,482 | 2,532
expenditure _ | |
Subsidy 1,057 | 1,057 | 1,110 | 1,165 | 1.224 | 1,224
Contribution | 942 942 | 989 | 1,039 | 1,090 | 1,090
Other incone 215 215 | 226 237 249 29 |
Total Tae | 2,4 | 2,305 | 2,681 | 2,563 | 2,563
Revenue. _

Balance BT 7% | 59 | 8 | 8l 31

Provided that there is an increase in the operational income of the CSCs
ete., through improvements in the. collection rates_bt Waste éolléction
fees as well as increases in contributlions and goverament subsidiés, the
cleansing activities should become weli-substantiated.
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It is therefore judged that the execution of the project will not present

a problem in terms of revenues and expenditures.
(5) Bffective eguipment utilization

The operation and maintenance costs of the scheduled eduipment due be
deployed at the CSCs etc, will probably account for a large part of the
CSCs budget. In this sense, the site chiefs {middle managenment) need to
"plan the site wbrk by constantly taking into account the importancé'of
assuring effective equipment wutilization. For this reason, it will be
essential to promote centralized control of the site equipmrent through
improving the present organization of the CSCs and to establish the
equipment utilization schedules needed for wurban service operation by

giving full consideration to the need for efficient equipment utilization.

3-2-5 Service Life of Equipment

The service 1ife shown in Table 3-2-5-1 must be taken into account for the
planned equipment of this Project and the existing equipment. The service
]ire of general construction equipment in Japan is generally seven Yyears
or $o. Given the nature of thé work and operating “hours at the CSC s, it
is estimated that the service l:fe will be about thlrteen years. Equipment
depreciation should therefore be considered on the bas:s of a service life
of thirteen years and reserve funds should be saved for the purpose of
major equipment repair and renewal. The principles of equipment
depreciation should therefore be introduced and methods and measures

should be established for securing financial resources.

Table 3-2-5-1 Service Life of the Equipment in the Possession of the CSCs

Equipment : No. of Wours of Service life | Service life
Usage, Location Operation per year | (hours) _ (years)
‘General construction 2000 - 3000 17, 500 T-8
sites _ A ) _ ) - L
CSC operating site - 594 - 1700 17, 500 13 - 15
Note: Operating hours per year for CSC vehicle | : 1700 hours

Operating hours per year for heavy duty equipment: 594 hours



3-2-6

Equipment Renewal Plans

‘In view of the nature of the secvice operations of the (S$Cs etc. and the
equipment specifications, the periods for renewal have been estimated on
the basis of the predetermined service life data for the main equipment.
from around the year 2002,

start to occur and from and after 2010 it will be necessary to replace all

equipment.

~ Table 3-2-6-1 Equipment Renewal Schedule

the need for equipment rehabilitation will

Equipment Service Life | Year for Year for

(Years) Ha jor Repair | Renewal
Compactor 16m]l 13 2003 2010
Compactor 4n3 13. 2003 a 26?6#
bump truck 10m3 13 2003 2010
Dump truck 8m3 - | 2003 2010
Dunp truck 6n3 s 2004 2012
Dump - truck 4m3 15 2004 12012
Bulldozer 280HP 13 2003 2010
‘Bulldozer 220HP 3| 2003 2010
| Wneel loader 220HP | 003 2010
Whee! loader 180HP B 3 2003 2010
Doser Shovel 190HP 13 2003 2010
| tydraulic excavator 110HP 0| 2002 2007 |
Dump truck 8m3 10 | 2002 2001
13 2003 2010

Tractor with tank SOHP
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Chapter 4 Project Evaluation and

b1

ho1-1

Recommendation

project Bffect
Effects of the Execution of the Project

The following effects can be anticipated from the execution of the

project.
(1) Sanitation and beautification of urban areas

Presently in the areas targeted by the project, the HSW collection is not
carried 6ut at all in remote towns and villages ahd in urban areas in

mountainous areas due to a lack of waste collection equipment. Even in the
other ucban areas. collection is carried out only to a minimal extent and
even in cases where coliectlon is carried out, the MSW is left uncollected
due to failure of hauling vehicle, etc. and is causing the degradation of

sahitary conditions and of the appearance of the areas.

‘If the collection rate is improved from 75% to 100% by the execution of

the project in the targe! year of 2000, the sanitation and beautification

“of the aréas can he improvedlfurther; :

(2) Environmental improvement of final disposaljsiteS: !

The execution of the present project, aimed at the taréét‘year 2000, rnot
only will lead to improverents in the sanitary conditions of workers and
the abpearance of the final disposal site, but will also élléviate the
environmental problems of fires, offensive odors, etc. of the HSW and will
iacllitate the management of final disposal' sites 'including' new
constructions. -The benefitting population will not be limited to the
approximately 1.46 million residents in the areas targeted and there will
also be great confrlbutlons to the improvement of the urban environment
and sanitation. Furthermore, the pro}eét wilt have a wide-ranging effect

in that it will secve as a model case for the MSW disposal improvement

. ptans for the other twelve areas in the Kingdom of Jordan, which are about

to be carfled out as national projects.
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4..1-2 Verification of Validity

4-2

4241

Within the HSW collection areas of the CSCs etc., which' manage the 10
final disposal sites targeted by the project, areas in which HSH is
uncollected exist over a wide range corresponding to 25 % of the
population due to a lack of MSW collection and hauling equipment. This is
causing damage to the sanitation condiiion and appearance 6f these areas.
By allocating the collectionfhauling equipment and materials of the plan
to the {0 CSCs ete., etc., which are the operatlng aéencies.' the
uncollected areas can be eliminated by the target year of 2000 to bring
about great improvements in the sanitation conditions and urban appearance
in all of the areas. Since the project will not only result in the
satisfaction of the basic requirements of residents be fulfilled but will
also provide significant secondary effects, such as the promotion of
toﬁrism, etc., the present project is sufficientlf valid as a grant aid
project. .

Ferthermore, the formulation of plans necessary for the implementation of
sanitary landfill and the furpishing of equipment based on such plans will
significantly alleviéte sanitation problems due to pests, etec., air
pollution due to open burning, and environmental problems, such as
residenis' complaints against offensive odors., etc., at the 30 final
diéposa]' sites. -Thése ‘provide further grounds for the validity of the

project as a grant aid project.

'Recommenddtion

Technical Propositions
{1) Propositions on cieansing services in general
1) Hanagement for effective utilization of the equipment

{A) Administrative control :
The operation and maintenance costs of the planned equipnent and
naterials may exceed the current budgets of the CSCs etc. Managers must
therefore constaﬁtly consider the effective use of equipment in planning
the operations.
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(A) Adninistrative control

The operation and maintenance costs of the planned equipment and
materials may exceed the current budgets of the CSCs ete. Hanagers must
therefore constantly consider the effectlve use of equipment in planning
the operations. Rationalization and effective use must be promoted
through centralized control of the equipment and materials, and changes
in the organization -of the CSCs etc. should also be considered. To be
nore specific, administrative control must be ‘provided ‘through the
collection of data using daily operation reports, etc., the filing of
quantities of fuel and oil consumed, repair costs, etc., and the

preparation of the annual working budget.

(B) Aliocation and control of equipment

Changes may arise ih the landfill method at a final disposal site in
accompaniment with the progress of landfill. fn accompaniment with such
changes, equipment'and materials may have to be exchanged among the CSCs
ete. after the procurement of new equipment and materials. In particular,
4t Mairag, the trench_ method (trénch digging) .using “an  hydraulic
excavator has been deemed to be ratioral in terms of the conditions of
the final disposal site and plans by the study team have been made
accordingly. However, the corresponding CSC is 'desiriﬁgf ;he' opea cut
method using a bulldozer as they érerexperiendédiwi;h ihis method. The
switch from the trench method to the open cut method may bécome effective

‘in the future when the bedrock line becomes shallow.

For the new final disposal site at Karak, the open cut method, in which
excavation and banking are carried out with a bulldozer, is being
plarned. However, it may also be effective to switch to_the'trench method
using a hydraulic excavator depending on'the depth of the bedrock line.

It will thus be effective for the CSCs etc. to exchange equipment and
naterials with each other in accompaniment with future changes in the
methods. A department for making adjustments among the CS€s ete. will be
needed to cope with problems related to the control of such allocation of
equipment and materials, and it is anticipated that the Department of

Eavironment will serve this purpose,
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2) Rational setting of landfill fees

Although a rational .calculation of the fees for cleansing activities, in
particular, fees for landfill opefatlons, has not been carrléd'out yet,
it wiitlt be necessary to rationalize the collection of landfill fees.
Furthermore, in order to secure new finances by the landfill fees, each
CSC should conduct the measucements of quantities hauled to the final
disposal site, which were conducted by the Study Team, prepare daily
reports on data on hauling by vehicles by the municipality, private
sector, etc, which use the firal disposal site, and tabulate the results
to introduce meter 'rates to be charged to each municipality, private

sector, etc.
(2) Technical propositiﬁns concerning landfill
1) Sanitary landfil} plan

In the present Study, (@ sanitary landfill utilizing trenches or @
sanitary landflil by erection of earth embankments was -proposed as the
optimal sanitary landfill method for each final disposal site based on
data on the topography, geology, HSW quantity/quality, existing
facilities, landfill conditions, impacts on the surrounding environment,
;etc. Obtained through field survejs and existing materials. The
thfcknéés. etc: of the daily cover and final cover were also proposed as
shown in Fig. 2-3-2-82, |

2) Operation and maintenance facitities

It has' been proposed that the following facilities be installed where

necessary as operation and maintenance facilitles,
(A) Onsite road for passage of the MSW hauling vehicles

{B) Peripheral fence for prevention of unwanted entfy of persons into the

final disposal site, i!legai dumping, scattering of HSW.ietc.



©)

(b)

(E)

(F)

{C)

Honitoring wells for monitoring the diffusion in groundwater of
pollutants flowing out from the final disposal site and impact on the

{iving environment of residents

Cas collection system for immediate discharge of the gases in the
landfill MKSW layer and prevention of impacts on the working

environment and the surrounding enviromeat

Leachate  collection “line for promoting the activation of

micrderganisms and stabilization of the landfill

Leachate circulation and pumping facility for promoting the reduction

of water quantity and improvement of the water quality

Nightsoil water pumping facility for supplying nightsoil water the
tree—planting plants, etc. for promotion of the greening of the final

disposal site

4-2-2 Thenes

" The
the
and

to e
(1)
1
2}
(2).

1)

system in the Kingdom of Jordan for the operation and management of
project does notThQVe_any broblemé in terms of personnetl, enthuéiasm;
abiiity. However, the following themes must be accomplished in order
Xecute the project'mdré smoothly ahd effectively.

Fortification of finances

Furnish a waste disposal fee systenm ahd establish a stable source of

funds,
Review subsidy system for waste disposal actlvitles.
Establishment of organizations

Fortify the operation and maintenance organization for equipment owned

by the CSCs elc..



2) Establish an organization with authority:in'the central government for
‘carrying out rational centralized control of the CSCs etc. and for

making adjustments among the €SCs etc..
{3) Technical improvements
{4) Furﬁishing of related facilities

1) Furnish the final disposalfsltes with access roads, control offices.

- heavy duty equipment parking space, elc.

2) Install weighing equipment to carry out quantitative control of the

HSW hauled.
(5) Education on environmental'conservatioﬁ and sanitation awareness
452-3 Examination of the Thenmes
{1) Fortification of‘financé

In'accompaniment with the furnishing of the equipment and materials of
Ethis‘projbct. the HSW disposal cost at each CSC will increase as shown in
Table 4-2-2-1. As shown in Table 3-3-2-3, the cost will increase by 1201
“at the naximum in the case of a CSC in which the availabilities’of the
“existing equipmeht are tow or a CSC which lacks equipment.'Thongh a stable

source of income will thus be needed to secure the budget for the project,

each CS3C will have to make self-help efforts in addition to obtalning

subsidies from the central government.
1) Thorough collection of waste disposal fees

" That waste disposal fees are not being collected sufficiently has been
pointed out as a problem in the section on the budget. This bproblen must
be resolved as part of the self-help efforts of the CSCs etc. and
thorough fee collection must be cacried out to_proVide a stable source of

income.
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This can be promoted further by carrying out HSW collection thoroughly
~and providing education on environmental conservation and sanitation

‘awareness.
2) Analysis of the costs

In order to achieve the above, the costs for HSW collection, hauling,
landfill, etc. should be analyzed and a fee system and a cost subsidizing
system should set up for the'allofment of the respective costs. That is,
appropriate allotments should be set up for the households, the private
stores, the municipalities and other regional autoromies, and the central
government.

Table 4-2-2-1 shows the allotment per household calculated for the case
where only households are to bear the costs for the Ha'an CSC, for which
the rate of increase in the budget will be the highest (the figures below
are all estimated amounts). The amount borne by each household, assumed
to be comprised of an average oflb persons, 15 estimated to increase by
3.48 JD (approx. 501 yen: see Note) per year for the c¢ollection and
hauling cost and by 2.35 JD (approx. 337 yen) per year for the landfill
“¢osts or by a total of 5.82 JD {approx. 838 yen) per year. In terms of
the amount per capita for the total population, the above will amount to
a' total increase of'approkimdtely 0.97 JD (approx. 140 yen) per year.
Since the sUbsidies from’ the central government is not included in the
above amounts, the amount borne will be less Lhan the calculation results
if subsidies are subtracted. Kevertheless, a raise in fees from the
currént total annual fee per.hOUSehold of 12 JD {approx. 1,728 yen) will

stiil be necessary.

' Note : The figures in { ) were calculated with: 1 US§ = 0.7 JD = 101 yen;
1 3D = 144 yen.



Table 4-2-2-1 Increases in the MSW Disposal Costs

Cost Item Arount Arount

{(Jbfyear) (yenfyear)

MSW collection and hauling cost per person 0.58 83
HSW landfill cost per person 0.39 56
Annual fee borne per person ¢.97 140
Annual fee borne per household (6 person) 5.82 838

3) Collection of landfill fees and the introduction of meter rates

Since the aﬁount borne by each household will increase at the most by
' approximatély 50 % as described above, new sources of finances should be
considered to avold this situation.
:Presénlly. the CSCs etc. have not carried out rational calculations of
the fees for iinal disposal site operation and are not collectihg.

“landfill -fees by the meter-rate systen.
(2) Technical improvements

"Technical improvements", and "education on environmental COnéervation and
éahitation awareness", which were:raised‘asithemes.in the section 4-2-2,
-concern'matters'uhich should be acquired by the Deparimeﬁt.otiEﬁvironment.
the ¢8Cs ete., and the'management of_the-municipaljties‘uhﬁ aﬁe-involﬁed
in‘tleansing activitie§ in cooperation with the above, Progress can be‘me§
in this aspeét by taking tfansterping thé‘techﬁoloéies of our nation up és
part of the project. The Study Team is therefore planaing to hold an
explanatory meeting, in which these issues will be inéluded. as part of

‘the detailed désigh and construction management steps.
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Appéndix 1.
"Member List of the Survey Team
1) Hembers of the Baslc Deslgn Study Team

Hitsuru SUEKORI : Leader

Director of Firét Basic Design Study bivision,

Grant Ald Study and Design Department,

Japan International Cooperation Agency (JICA)
Tokio INABA : Technital Advisor

" Manager, PRacilities Construction Section,
Equipment Division, |
_ Sanitatlon'Bureau. Kyoto'City Hunicipal Office

Shokichl SAKATA : Project Coordinator

First Basic Design Study Division,

Grant Ald Study and Design Department,

Japan International Cooperation Agency (JICA)
Kenjiro NAKAMURA : Project Hanager

Environmental Technologic Comsultant CO., LTD. (ETC)
Yuji TANAKA : Waste Collection and Transportation Planner

Environmental Technologic¢ Consultant CO., LTD. (ETC)
Fuminori TSURUNAGA : Land Filllng Planner

Pacific Consultants Interpational (PCI)
Takashi ISAKARI : Equipment Planner

Construction Project Consultants, INC. {(CPC)
Yoshishige Inagawa : Cost Bstimation and préocurement planner

Environmental Technolegic Consultant Co., LTD. (ETC)

"2) Hembers of Draft'Report-Hission Tean

Tetsuo YABR : Leader
First Basic Design Study Division,
Grant Aid Study and Design Department,
~Japan International Cooperation Agency (JICA)
Tokio INABA : Technical Adviser {Irrigation Planner)
‘Director
Planning Division, Pacility Department, Waste Disposal Bureau,
Kyoto Prefectual Goverament '
 Kenjiro NAKAHURA : Chief Consultant
Environmental Technologic Consultant CO., LTD. (ETC)
" Fuminori TSURUNAGA : Land Filling Planner ' '
Pacific Consultants International (PCI)



Appéndix 2.

Survey Schedule

I: Basic Design Study Schedute
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9. Draft Report Mission Schedule

Feb. Ist (Thu.) Leaving .Japan
-2nd (Fri.) Arrival in Amman
3rd (Sat.)} Courtesy call on Jordanian officials concerned and
discussion about shedule
' kth'(Suh.) Explanation and discussion on Draft Final Report at MHRAE
5th (Mon.) GExplanation and discussion on Draft Final Report at MMRAE
6th {Tue.) Discussion on Hinutes of Discussions
7th {Wed.) Signing of KHinutes of Discussions
8th (Thu.)  Report to JICA / Embassy of Japan
9th {Fri.) Holiday
10th (Sat.)} Bxplanation of Draft Final Report and Technical study in
‘Hafraq FDS '
“11th (Sun.) Explanation of Draft Final Report and Technical study in
Humra FDS
§2th (Mon.) BExplanation of Draft Final Reporl and Techanical study in
Kufrinja FDS
13th (Tue.) Leaving Amman



Appendix 3

List of Party Concerned _ih the Recipienf Country

3

Environmeiitalist
Civil Engineer

Mr. Rasen M. Abdallah
Mr. Sameeh Hussein

] Position [ Naine | Address | Tel/Fax
1. Ministry of Municipal and Rural Affairs and the Environnent MMRAE)
1. | Minister of MMRAE Mr. Nadar Duhairat
2. | Deputy Minister Engineer '] Mt.R. Rashdan S, Rasllan
3. Department of Environment - o .
I | Director Dr. Saleh Al-Sharea P.O.Box 35206 | T.673149
Amman F.672135
2 | Head Coordinator Mr. Hail Al-Zabin - -
3 | Environmental Engineer Mr. Khalid Alfayez P.O.Box 1799 | T.672131
_ Anmman F.672135
4 | Environmental Engineer Mr. Izzat Abu-Humra- P.O.Box 1799 { T.672131
_ _ _ - Amman | F.672135
5 | Environinental Engineer ‘Mr. Jabur Daradkah P.O.Box 1799 }T.672131
Amman F.672135 -
6 | Environmental Engineer Ms. Sana Al-Labadi ‘
7 { Environmental Engineer Mr. Adbel-Karim Al-
: Ziyoudi
8 { Environmental Lawyer Di. Saleh Sharari
4. Department of Rural Councils
1 { Director Mr. Faris Al-Junaidi T. 619290
_ F. 640404
5. CSC of Irbid , _
1 | Director M. Jamil Momani
2 | Engineer { Mr. Ra'ed Abu-Hassan
3 | Engineer -} Mr. Husni Masadeh
6. CSC of Mafraq : .
1 | Civil Engineer Mr. Musa Radaideh

7. CSC of Saki

I
2

Director, Civil Engineer
Civil Engineer

Mr. Adel Heassat
Mr. Ahmad M. Ali Hiary

8. CSC of Tafila

1

Chairntan, Architecturs

| Mr. Sager M. Sqour

2
3
4

Engineer
Assistant Engineer

Mz, Murad Metry - Bakain
Mr. Fawaz Shawaniri

9. CSC of Ma'an
- | 1] Director, Civit Engineer [ Mr. Sail Abbu-Alhawa ] [
‘| 10. CSC of Karak ' -
1 | Director, Engineer M. Farhan Fares Haddad
Director of Cultute Dept. Mr. Ahmad Tarawneh




i ' Position B Nanie l Address | TeVFax

11, CSC of North Ghor

1 | Director Mr. Imad Mchad Hasan
_ ' | Abu Abbas
2 | Engincer Mr. Ahmad Mohamad Said
_ Prijasin
-1 _3 | Enginger Mr. Mamoon Alawneh
12, CSCof Ajlun 5 _
1 | Ditector Mt. Khaled Innab
2 | Civil Engineer Mr. Mustafa Alaneza
13, CSC of Madaba _
1 | Govémor of Madaba ‘M. Abdulgader Habahbeh
2 | Director Mr. Madalla Al:Tarawneh i
II. Ministry of Planning (MOP) . ' : -
1 | Assistant Sccretary General | Mr. Salem O. Ghawi P.O.Box 555 | T. 644466
- International Cooperation Amman F. 642247 . -
2 | Head Officer - Dr. Nael Al-Hajaj P.0.Box 555 | T. 644466
Bilateral Division Amman F. 642247
3 | Department of Statistics - Mr., Munther Al-Badnniyeh T. 846171

Environmental Seclion

1. Ministry of Transpor’tatioﬁ {(MOT)

I | Meteorological Dept. - Mr. Mohammad Samawi
Climate Division
2 { Deputy Dieector - - | Mr. Haitham N. Sha'er
General Meteorological '
-1 Dept.
1V. Jordan University
1 | Assistant Proffessor _ -
| 2| Enginecer _ Mr. Moh'd Akkad
V. Ministry of Water and Irrigation - & ‘ :
1 | Water Authority Engineer  § Mr. Sa'ad Abderrahman | T. 680100
Alkaid : _
2 | Head of wasterwater Service | Mt. A. A. Mater T. 680100

Opcration Sectopn Engineer

VI. Royal Jordanian Geographic Center (RIGC)

Mr, Mousa Al-Mahaisen T, 845188

VII. Municipality of Greater Amman (MOGA) _

{ | Under Secretary Assistant Dr. Hussein Zaki Said P.O.Box 132 | T. 646450
for Healthand Apman F. 649420
Environmental Aff, _ :
Cleaning Dept. Manager | Mr. Said El-Hisham
Engineer Mr, William Haddad

w N




l ~ Position | Name { Address | . TelfFax
| VIIL Dealer of Equipment ;
1. Mercedes Benz , -
1 Mr. Musatlam P.O.Box 419 T. 962-6-732410
Postal Cord F. 732548
: . 11118, Amman
2. Volve Mithkal Shawkat & Sami Asfour ' R
1 Mr. Haidar P.0.Box 26 T. 655635-651989
Amman F. 962-6-649636
3. Fia¢ _ : R
I | Managing Director Mr, O.A. Shaban Shaban Bldg. T. 824232
_ S Tth Circle F. 825230
2 | General Manager Mr. M.B. Nahar P.O.Box 675
4. Komatsu, The Far East Equipment Co., Ltd. N
1| Chairman Mr. W.Z. Ibrabim P.O.Box 141309 | T. 812816
2 | Sales Manager Mr. F. Ghelth : : | F. 821653
5, CAT (Jerdan Tractor) _ _ : -
1 | General Manager Mr. F.D. Khatib P.O.Box 313 | T.661141
2 | Mechanieal Eng. | Mr, I1.A. Hanna | F. 678149
6. Toyota, Ismail Bilbeisi & Co., Ltd. R
1 | General Manager - Mt. George E. Haddad | P.O.Box 213 T. 638103
_ - | Amman F. 658542
7, Mitsubishi Motors, TRANSJORDAN Trading Co., Ltd. : :
I | Service Manager Mr. LL. Kamal P.0.Box 129 T. 654071
F. 649585

8. Nasser Mahllfacturing Trading Co, .

T, 636517 (OIT)

1 | Manager Mt Hassan A. Nasser ' | P.0O.Box 15146
: ' : ' : : - 659170 (Fac.)
. F. 962-6:659170
IX. Embassy of Japan (EOJ) - ]
.1 | Ambassador Mr. Kimura
| 2| Second Secretary Mr. Tomoaki Abe
| X. Japan International Cooperation Agency (JICA)
11| President Representative | Mr, Yasuyuki Mori
‘|12 1 Deputy Director Mr. Kiichiro Kung
3 Mr. Hani Al-Kurdi
‘| XI. UNDP

1. | Program Officer

- I; Dr. Montaser J. Oklah |

National Coordinator

X1k Global Environment Facility :
1 1| Small-Grant Programme

Mr. Munier Adgﬁam '

X1, UNRWA _
I § Chief, Field Heatth Dr. AlSalem Abu-
Programe Amad

2 | Field Sanitary Engincer

Mr. Hasan Salem

17 607194



Appendix 4.

Hinutes of Discussion

MINUTES OF DISCUSSIONS
ON
" BASIC DESIGN STUDY ON THE PROJECT FOR
IMPROVEMENT OF SOLID WASTE MANAGEMENT IN
MAJOR LOCAL AREAS
IN THE HASHEMITE KINGDOM OF JORDAN:

In response to the request from the Government of the Hashemite Kingdom of
Jordan, the Government of Japan decided to condiict a Basic Design Study on the Project
for Improvement of Solid Waste Management in Major Local arcas in the Hashemile
Kingdom of Jordan (hercinafter referred to as "the Project”) and enteusted the study to the
Japan International Cooperation Agency (JICA). '

HCA seat to Jordan a Basic Design Study Team (hercinafter referred to as "the
Team"). which was headed by Mr Mitsuru Suemori, Director, First Basic Design Study
Division, Grant Aid Study and Design Department, JICA, from 21 November to 29
December , 1995,

The Team held discussions with the officials concerned of the Ihshcm:tc Kingdom
ol Jordan and conducted a ficld survey at the study area,

In the:course of the discussions and field survey both pamus have confirmed thc; :
main items described on the attached sheets. : o
Amnmn 2 Dccfl\nbcr 1995

W% W Ty

Mr. Mitsuru Suemori Mr.Nader Al Duhairat
l.eader Minister
Basic Design Study Team © Ministry ‘of Municipal and Rural
- JICA : , Affairs and the Environment
— 4

.y gy
\YL..\- T
M. Salem O. Ghawi
Assistant Secretary General

International cooperation
Ministry of Plaitning




ATTACHMENT

l. Qbjective _
The objective of the Project is to improve the situation of sanitation in major local
areas in Jordan through procurement of equipment necessary for solid and liquid waste

management.

2. Project Site
The project areas are ten(10) local areas described in ANNEX 1 and IIL.

3. Executing Organization

The Ministry of Municipal and Rural Alfairs and the Environment in ANNEX l! is

responsible tor the administration and execution of the Project.

4. Items requested bv Jordan

Alter discussions with the Team. the equipment described in Aanex 1 were finally

requested by the Government of Jordan.

However, the linal componeats of the Project will be decided after further studies.

3. J'lpdn S Grant Aid Svstem

(1) The Government of Jordan has undcrstood the system of- Jap'm:. Gr’mt Aid program
“in ANNEX [V explained by lhe Team.

: l..) The (‘ovcmnmm of Jord‘m will take necessary measures dcscnbcd in ANNEX V¥ for

"the smooth implementation- of the Project. on condition that Japan's Grant Aid is

extended to the Project.

6. Schedule of the Study

(1) The consultants of the Team will proceed to further study in Jordan untit 29 December
1995.

{2} JECA will prepare the draft basic design repbﬁ in English and dispatch a’ mission to
Jordan in order to e:‘(p!ain the contents of the report in and around February, 1996.

(3) In case the contents of the report are accepted in principle by the Government of
Jordan, JICA will complete the final report on the Project and send it to the
Government of Jordan by the end of April. 1996.

NN B 2



7. Othier Relevant Issues

-{1)The Government of Jordan should inform the Goverament of Japan if the
responsibilities of executing agency for the Project delegates its responsibilities

to other organization.

(2) Candidate sites 10 be covered ander the Japan's grant aid will be 10 sites out of
existing 23 disposal sites. Existing 23 disposal sites were determined with
consultation among <+ ministries of Municipal and Rural Affairs and the
Environment, Water, Health and Agriculture, by taking into consideration of
environmental aspect.

Candidate. sites were selected with criteria such as size of environmental
problem, geographic allocation and necessity for improvement of disposal site.
They were also selected and prioritized in accordance with the present study

for improvement solid waste management of local areas.

I..
ot

3 Itis confirmed. that collection and tmnspcirtation for solid wa'slc are managed
by each of mumcapahuu, rural communities and cooperative service councils
under the supervision of Ministry of \Aumup'ﬂ and Rural 3m'urs, and (hL
Eavironment. Management for solid waste in disposal sites undu the PrOJe(.l is
responsible for cooperative service councils under the wpuwblon of” Mnm,trv '

of Municipal and Rural Alfairs and the Environment.

() New disposal site for Kufrinja is now proceeding to get a final approval within
three nionths. The Jordanian side informed Japanese side of its progress by the

end of January, 1996.

(3) }ordaman side strongly rcquebted to lhe Team that workshops necessary for
preventive mamtenance of ¢quipment will be included in the Project. In case of
- workshops to be¢ covered under Japan's Grant aid, Jordanian side agreed to

 construct e facilities of workshaps, garages and/or shelters for eqmpmunl at

./’ e | o e //é'
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least 8 sites by Jordanian side.

(6) Both sides agreed to cover onty domestic solid and liguid waste under the

" Project, excliuding medical, industrial and other hazardous waste.

(7)Jordanian side also requested to the Team that transter of technic necessary for
operation and maintenance of equipment will be done through holding relevant
seminars and preparing manuals. in the course of the implementation of the

Projéct.

(8) Jordanian side promised that relevant information and data necessary for
formulation of the Project will be provided 1o the Team by the end of

December, 1995.
{9) For the success of the Project. Jordanian' side will allocate necessary number of

staff, budget and others For proper operation and maintenance for equipment o

be procured under the Project.

A=1D



Annex ‘| : Location Map of the Project
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MINUTES OF DISCUSSIONS
" BASIC DESIGN STUDY ON THE PROJECT FOR .
IMPROVERENT OF SOLID WASTE WANAGEMENT 1N
WAJOR LOCAL AREAS
IN THE HASREMITE KINGDOR OF JORDAN
{CONSULTATION ON DRAFT REPORT)

In November 1995. the Japan Internafional'Cooperation Agency (hereinafter
referred to as “JICA'} dispatched s Basic Design Study team on the Project
for Improvement of solid waste management in major local areas in the
Hashemite Kingdom of Jordan (hereinafter referred to as 'the Project’) to
the Hashemite Kingdom of Jordan, and through discussions, field survey, and
technical examination of the results in Japan, has prepared the draft
report of the study.

In order to explain and to consult the Jordanian side on the components of
the draft report, JICA sent to Jordan a study team (hereinafter referrered
to as "the Team'), which is headed by Mr. Tetsuo Yabe, First Basic Design
Study Bivision, Grant Aid Study & Design Depactment, JICA, and is scheduled
to stay in the country from February 2 to 13, 1995,

As a result of discussions, both parties confirmed the main: items described
on the attached sheets

Amwan, February 7, 1986

Ur. Tetsuo Yabe Wr. Abdu! Razzaq Tubeishat

Leader Winister

Draft Report Explanation Tean Ministey of Huni@ipél and Rural
- JICA : Affairs and the Environment

R 2 =
He. Salem 0. Ghawi
Assistant Secretary General
for International Cooperation

Winistry of Planning
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ATTACHMENT

1. Components of draft report

The Government of Jordan has agreed and accepted in principle the

‘conponents of the draft report proposed by the Tean.
2. Japan's Grant Aid Systen

[1) The Government of Jordan has understood the system of Japanese Grant

Aid explainend by the Team, as described.in ANNEX-T .

{2) The Goverament of Jordan will take the necessacy neasures, described
in ANNEX-I1 for the smooth implementation of the Project on
~condition that the Grant ‘Aid assistance by the Government of Japan

is extended to the Project.
3. Further Schedule

The Team will make the Final Report in accordance with the ccnfirmed

items, and send it to the Government of' Jordan by the end of April,1996.
4. Other Revelant Issues

{1} The Government of Jordan stressed the significance of the Project
for all major-local areas. and strongl?'reduéstéd the Tean to
consider the ten(10) majorf local areas to be covered under the

Japan's Grant Aid as shown in the Minutes of Discussions signed on

becenber 2nd, 1995. ﬁq . 7?’ 2 7.

A=15



{2) The Government of Jocdan assured to prepare adequate recurrent
budget, staff and others nebessary for operation and ealntenance of

equiprent to be procured under the Project.

{3) Both sides agreed that technology transfer necessary for operation
and paintenance of equipsent should beé done through holding relevant
seminar and preparing manuals during the implementation of the
Project. Jordanian side stated that technology transfer is
necessary in the fields of'Q) collection/transportation planning,

@ sanitary landfil}l planning, @ operation and wmaintenance of
equipment, and @ others, and the Jordanian side agreed to bear the

cost of Jordanian instructors and partiéipants in the seminar.

“ (4) The vaernment of Jordan shail coastruct with its own expense the
facilities of workshops, garages and/or shelters for equipment prior
to arrival of equipment to Jordan, and shﬁll report to JICA Jordan
0ffice about the progress in securing the necessary budget by the

end of March, 199%6.

{5)' The Government of -Jordan is requested to exécute the sanitary
landfilt as shown in ANNEX-UI in consideration of énvironmental -
~conservation by Efficlently:énd effectively utilizing equipment to

be procured within the Grant.

{6) In case that the executing agency related to the Project delegates
" its responsibilities to other organization, then the implementstion

of the Project shall be succeeded to the appropriate agency.



ANNEX - |

Japan'g _arant Afd Sohene

i, Q@rant Aid Procedures

1) Japan's Grant Aid Program is executed through the following procedures.

Application (Request made by a recipient country)

study {Basic Design Study conducted by JICA)

Appraisal & Approvatl {Appraisal by the Government of Japan and Approval
' by Cabinet)

petermination of ' (The Notes exchanged between the Governments of

Implementdtion Japan and the recipieat countryi

2) Pirstly., theé application or request for a Grant Aid project submitted by a
recipient country is examined by the Government of Japan (the Mihiétry of
Foreign Affairs) to determine whether or not it is eligible for Grant Aid.
If the request:is deemed &ppropriate. the Government of Japan assigns JICA

{Japan International Cooperation Agency) to corduct a stﬁdy on the request.

Seconidly. JICA conducts tlie btudy {Basxc pesign Study) using (a) Japanese’

'consult1ng fxrm(s)

Thirdly, the Government of Japan appraises the project to see whether or not
it is suitable for Japan's Grant Aid Program, based on the Basic Design Stuc
report prepared by JICA, and the results are then submitted to the Cabinet

for approval.

pourthly, the project, encé approved by the Cabinet, Becomes official with
the Bxchange of Hotes signed by the Governments of'Japan arid the racipient

country.

" Finally, for the implementation of the project, JICA assists the recipient

. country. in such matters as preparing tenders, contracts and so on.
— .
7 -
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2. Basic Pasign 8Study

1) Contents of the Study .

The aim of the Basic Oesign Study (hereafter referred to as “"the Study*),
conducted by JICA on a requested project (hereaftor referred to as *the
project®) is to provide a basic document necessary for the appraisal of the
Project by the Japanese Goverament. The contents of the Study are ag

follows:

a) Confirmation of the background, objectives, and beneéfits of the requested
Project and also institutional capacity of agencies concerned of the

recipient country necessary for the Project's implementation.

b} Evaluation of the appropriateness of the project to be implemented under

the Grant Aid Scheme from a technical, social and economic point of view.

c) Confirmation of items agreed on by both parties concerniang the basic

concept of the_Pfoject.
@) Preparation of a basic design of the Project
e). Estimation of costs of the Project

The contents of. the origin&l request’ are not neceésarily_approved,in their
initial form as the contents of the Grant Aid project. The Basic Design of
. the Project is confirmed condidering the guidelines of Japan's Grant Aid

Scheme.

' The Government of Japan requests the Governmeat of the recipient country to
take whétever measures are neceééary to ensure its Self-réliance in the
implementation of the Project. Such measures:mﬁst'be guaranteed even though
they may fall outside of the jurisdiction of the organization in the
recipient country actuallf implementiné the Project. Therefore, the _
implementation of the Project is confirmed by all relevant organizationéhof

the recipient country through the Minutes of Discussions.

R
" ®
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'2) selectfon of Consultants

Por smoéth implementation of the Studyf JICA uses (a) registered Consulkant
€irm(s) . ' JICA seléct (a) fixrms{s) based on proposals submitted by
interested firms. The firm{s) selected carry(ies} out a Basic Design stugy
and write(s) a report, based upon terms of reference set by JICA,

The consulting firm{s) used €or the Study islare) recommended by JICA to (e
recipient country to also work on the project’s implementation after the
gxchange of Notes, in order to maintain technical consistency and also to
avoid any undue delay in 1mplementatxon should the selection process be

repeated.
3. Japanta Grant Aid Scheme

1) what is Grant Aid?

The Grant Aid Program provides a récipient country with non-reimbursable
funds to procure the facilitieés, equipment and services (engineering
services and transportation of the prdducts, etc.) for economic and social
development of the countxy under principles in accordance with the relevant
laws and regulatlons of Japan. ‘Grant_Aid is not supplied through the

donatlon of materlals as such.
2} Exchange of Notés (E/N)

- Japan‘s Grant Aid is extended in accordance with the Notes exchanged by the
twoe Governments concerned, in which the objectives of the project, period of

execution, conditions and amount of the Grant Aid, etc., are confirmed.

3} *“The peribdrof'the Grant Aid‘ means the one fiscal year which the Cabinet
approves the Project for. Within the fiscal year, all procedures such as
exchanging of the Notes, cOncluding conkracts with.la}iCOnsultant‘firmis}
and (a) ‘contractor(s) and final payment to them must be completed.

However in case of ‘delays in delivery, installation or construction due to
unforeseen £acLors such as weather. the pericd of the Grant Aid can be

“furtherx extended for a maximum of one fiscal year at most by mutual

;agreemcnt between the two Covernments. /ZJ ”’[;;‘””’gyfiza*~7
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4} undor the Grant Aid, in principle, Japanese products and sarvicesg including
trangport or those of the raecipient country are to be purchasod

When the two Govornments deem it ‘necessary,; the Grant Ald may be Used for ghe
purchase of the products or sexvices of a third country.

However the prime contractors, namely, consulting constructing and
procurement firms, are limited to “Japanese nationals®. (The texm *Japanese
nationals' means persons of Japanese nationality or Japangse corporationg

controlled by persons of Japainese nationality.l
) Necessity of *Yerification®

The Government of recipient couritry or its designated authority will
conclude contracts denominated in Japanese yen with Japanese nationals.
Those contracts shall be verified by the Governiment of Japan.. This
*Verification® is deemed necessary to secure accountability to Japanese

taxpayers.
6) Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid project., the recipient country is

required to undertaké such necessary measures as the following:

3!1! To secure land necessary for the sites of the Pro;ect and to cleax,

level and reclalm the land prior to commenuement of the construction

{2} To provide facilities €dr the distribution of electricity, water supply

and drainage and other incdidental facilities in and around the sites.

(3] To secure buildings prior to the procurement in case the installation of

the equipment.

(4) To ensure all the expenses and prompt execution for unloading, customs
clearance at the port of disembarkation and internal transportation of the

products purchased under the Grant Aid.

(5} To exempt Japanese nationals from customs duties, Lnternal taxes and

other fiscal levies which will be iwposed in the recipient country wlth

X @ - A-20 o |



respect to the supply of the products and sexvices under the Verifieq

Contracts. -

{6} To accord Jup@neses nationale whose services may be required in
connection with the supply of the'ﬁroducts and servicds under the Verifieq
contracts, such facilities ap may be necessary for their entry into the

recipient country and stay therein for ‘the performance of their work,

(7 *Proper Use® _ ,
The recxpient country 1is required to maintain and use the facilities

constructed and equipment purchased under the Grant Aid properly and

effectively and to assign staff necessary for this operation and maintenance

as well as to bear all the expénses other than those covered by the Grant

Aid.

{8} “"Re-export*

The products purchased under the Grant aid should not be re-exported from

the recipient country.

(9) Banking Alrangements {B/A) ‘

‘a} The Government of the re01plent countty or its desxgnated auLhorlty
‘should’ open an’ account in the name of the Government of the recipient
country in an authorLZed forelgn exchange bank in Japan (hereinafter
referred to-as “the Bank®}. The Government of Japan w111 execute the -
Grant Aid by making payments in Japanese yen to cover the oblxgatxons

incurred by the Government of the rec1p1ent country or its desxgnated_

authorxty under the Verified Contracts.

b) The payments will be made when payment requests are presented by the ank:

. to the Government of Japan undey an authorization to pay issued by the

Government of the recipient country or its designated authority.

A W
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ANNEX-II: Necessary measures to be taken by the Goverament of the

(1)
(2)
3)
4

(5)

(6)

)

(8)

(9

recipient countey in case Japan's Grant Ald is extended to the
Project '

To provide data and information necessacy for the Project..
To secure tand for the sites of the Project.
To clear the sites prior to commencement of the construction.

To provide facilitles for distribution of electricity, water sepply, drainaéé and
other incidental facilities outside the site,

To bear commissions to the Japaaese foreign éxchangé bank to execute the
banking services based upon the Banking Arrangement.

To easure prompt unloading and vustoms clearance at port(s) of disembarkation
in the recipient country and facilitate internal transpoctation therein of the
products pucchased ynder the Grant.

To exempt Japanese nationals from customs duties, internal taxes and other
fiscal levies which may be imposed in the reciplent country with respect to the
supply of the products aad services under the Vecified Contract(s).

To accord Japaaese nationals whose secvices may be required in connection
with the supply of the products and the services under the Verified Contract(s),
such facilities as may be necessary for their eatry into the recipient country and
stay therein for the performance of their work.

To assign the necessary staff and secyre the necessary budget for operatibn and

~‘maintenance of the equipment purchased uader the Graat.

1 (10)To maintsin and use pfoi:erly and effectively the 'equipmeht and materials

purchased under the Grant.

- (11)To ensure that the equipment purchased under the Grant are used and maintained

propecly and exclusively for the Project.

- (12)To bear ail the expenses other than those to be borae by the Graat necessary for

the project implementation. A /-M o
‘ : . [ _ o
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ANNEX- 11

Necessary Facilities in final disposal site

Facility / Dumping site §Al-Akaider | Mafraq Rufrinja Humré Karak | Ma' an | Aqaba ]
Onsite road . ol o |ololo]|o
Peribhe;al fence , O @] O O
Honitoring well A iy A A A Z;F”F’ A
Gas ventipg facility O

Leachate coliecﬁion pipe O

Leachate circulation O O

pumping facility : '

Hétes‘: _ : : ,
1. Facility O means that the Governaent of Jordan shall construct with its own expense
before the arrival of equipment in each final disposal site except Gas venting facility.
2. Facility A means that the Government of Jotdan is recommended to construct with its ewn

expense as soon 8s possible. o
P

3. Kufrinja means new Kufrinja final disposal site.



Appendix 5.

Cost Estimation Borne by the Reciplent Country

In accordance with the study report, the costs borne by the Jordan side are as

follows;

1. Construction cost:

" In order to accomplish the sanitary landfill and the better maintenance in each

" FDS, it is requested for the recipient country to bear the constructlon costs of

the internal roads, the fence repairments and the work shop showa below.

1 | Internal road _ 10,000 x 8 FDS = 80,000
2 | Fence repair o 25,000 x 6 FDPS = 150,000
3 '} YWork shop 10,000 x 7 EDS = 710,000
- | Total 300,000

2. :Eqdipmént trénsportation cost:

:in the pfoject. the inland transportation cost of the equipmeht éhall be borne

by the'qudan side as shoun‘beiow.

L N (90)
' | Loading 20 heavy duty machines on trailer 3,500
2 | Intand transportation by trailer i 9,200
3 {Inland transportation without trailer 12,300
- | Totat 75,000
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