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PREFACE

In réspdnsc to a fet;ﬁést from the _Govcrhmcm of the Hashemite Kingdom of Jordan, the
Government of Japan decided to conduct a basic design study on the Project for Improvement
of Equipment for Fire Fighting Services in the Hashemite Kingdom of Jordan and entrusted the
study to the Japan International Cooperation Agency(JICA).

JICA schl to Jordan a study team from 23rd October to 261h Novembct, 1997.

Fhe team held discussions with the officials concerned of the Government of Jordan, and
conducted a field study at the study area. After the team returned (0 Japan further studies were

made. Then, a mission was sent to Jordan in order to discuss a draft basic des:gn and as this
result, the pr»scnt n,port was finalized.

I hope that this report will contribute to the promotion of the pchct and to the enhancement of
friendly relations between our two countries.

1 wish to express my sincere appreciation to the officials concerned of the Government of the

Hashemite Kingdom of Jordan for their close cooperation extended to the teams.

Febfu ary, 1998

&M/r{ 8229
- Kimio Fujita

Pres;dent
Japan Internatlonal Cooperauon Agency



February, 1998

" LETTER OF TRANSMITTAL

We are pleased lo subin_it to you the basic design study report on the Project for Improvement of
Equipment for Fire Fighting Services in the Hashemite Kingdom of Jordan.

This study was éonductéd by Fite Protection Equipmént and Safety Center of Japan, under a
contract to JICA, durihg the period from 13th October, 1997 to 27th February, 1998. In
conducting the study, we have ekamﬁned the feasibility and rationale of the project with due
consideration to the present sitvation of Jordan and formulated the most appropriate basic
design for the project under Japan's grant aid scheme.

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

Very truly yours,

Satoru Kutsunugi

Project Manager

Basic design study team on the Project for
Immprovement of Equipment for Fire Fighling Services
in the Hashemite Kingdom of Jordan

Fire Protection Equipment and Safety Center of Japan



Location Map of the Hashemite Kingdom of Jordan
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Project Arca (Amman Municipality and its Suburbs)
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Location and its Jurisdiction of Fire Stations in RALQA
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b .Basic Human Needs

:. Civil Defence
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 Gross Vehicle Weight
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: Rapid Intervention Vehicle

United Nations Relief and Works Agency for
Palestine Refugees in the Near East
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CHAPTER 1 BACKGROUND OF THE PROJECT

The Hashemite Kingdom of Jordan (hereinafter referred to as Jordan) has scen a steady
population increase at a rate of 3.5% a year due to natural increase, immigratidn and the return
" of overseas workers in the aftermath of the Gulf War and also the progress of urbanization, |
resulting in ‘a huge concentration of some 2.8 million people, i.c. threc-fifths of Jordan's total
population, in Amman and its suburbs (subject area of the Project). Consequently, the risk of

fires and acbidc_nts hés been éteadily increasing, as evidenced by the increased number of fires
' from 3,794 in 1992 10 4,971 in 1996 and the increased number of aécidcnts from 26,327 o
132,408 in the same period.

Under these circuiﬁsiances, the Ministry of Interior and the Civil Defence, the two organizations
responsible for fire-fighting and ambulance services in Jordan, introduced the Civil Defence
New Law in 1997 to protect the lives and assels of citizens from various lypes of disasters, the
occu'rrenc'c of which has shown an increasing trend following the populalion increase and
growmg socioeconomic activities. This improvement of the legal system regarding fire- ﬁghtmg
and disaster prevennon followed thc formulation of the Civil Defence Development Plan (1996 -
2001) in 1996 to cstabhsh a reliable ﬁle-ﬁghlmg service in terms of fire stations and other
facilities, ﬁre—ﬂghlmg equipment and manpower, etc. by the year 2001. Although the
Government of Jordan has increased its fire service budget to achieve the targets of this ptan,
the mcremen{ai portion of the budget has mnnly been used to finance the personnet cost, j.e.
the recruitment of new ﬁre-ﬁghters and the training of new and existing fire-fighters, making it
dlfﬁcull to secure sufficient funds to replace or strengthen the fire-fighting and ambulance
vehicles and equipment. The insufficient funding for vehicles has led to asituation in which 34
of the 54 fire-fighting trucks, 29 of the 58 ambulances and 17 of the 20 water tankers possessed
by fire stations in the Amman municipality and its suburbs are experiencing various problems,
including a reduced operation rale, due to aging. While the deployment of water tankers is
“essential in view of the inadequate network to supply water to fight fires, the present

deployment level is unsahsfactory to serve the vast area of some 15,000 km’ with a population
- of28 million.

Agamsl this background the Government of Jordan has requested the Government of Japan's
provision of grant aid (o cover 25% of the cost of procuring the vehicles planned under the Civil
Defence Dcvcl()pmem Plan in order to improve Jordan's fire-fighting and ambulance services,
Table 1-1 shows the contents of the original request.



Fable 1-1  List of Requested VYehicles

Typeof Vehicle .RequesteEIVNuml?ﬁE of Vehicles
Amman Madaba Zarga Balja Total
1 | Fire-Fighting Truck 9 2 3 12 16
2 | Rapid Intervention Vehicle (RIV) 0 3 4 2 19
3 | Ambulance 11 3 4 2 | 20
4 | Water Tanker - 11 2 3 2 20
5 | Fire Bquipment Carrier .9 2 3 1 t5
6 | Personncl Transportation Vehicle S 2 4 1 12
7 | Decontamination Chemical Unit (DCU) 1 0 H 0 2
8 | Recovery Winch Truck { i 1 1] 3
- Total 57 15 25 10 107
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2.1

2.2

CHAPTER 2 CONTENTS OF THE PROJECT

Objectives of the Project

‘The overall object of the Project is to reduce personal and material damage to citizens due

to such disasters as fires and accidents by pfoviding new'veh_iclcs, etc. to replace those
deterioraled vehicles, etc. possessed by the Civil Defence for four governorates, i.c.
Amman, Zarga, Madaba and Balqa, in the Amman municipality and its suburbs where
there is a particularly high disaster hazard in order to establish a fire-fighting and
ambulance service system in line with the Civil Defence Devélbpment Plan designed to
protect the lives and assets of citizens.

Basic Concept of the Project
The basic concept of the Project is described below. The ‘principles regarding the

formulation of such project conlents as the subject area, project scale and vehicle
specifications, etc. are described in 2.3.1 - Design Concept while the finalised plan

_ contents are described in 2.3.2 - Basic Design.

(N Cbnformity with Superior Plan 'I‘argets

The contents of the Project are fully in line with the targets of such superior laws and
plans as the Civit Defence New Law and the Civil Defence Development Plan.
-Special erhph_asié of the Pfoject is placéd on "the proteclion of the lives and assets of
citizens" which ié_thc target of both the said Law and Plan. The Project is designed
to contribute to the achicvement of this target through the provision of vehicles, eic.
which is one of the neccsséry measures suggesied by the Law and Plan to achieve
the target togetﬁer with the consteuctionfconsolidation of such facilities as fire
stations and the improvement of training.

(2) Subject Disasters and Beneficiaries '

The intended beneficiaries of the Project are ordinary citizens, including refugecs,
and emphasis is placed on securing their safely. Accordi'nglly, the priority of the
Project is to deal with ordinary fires and accidents, both of which are closely linked
to the lives of ordinary citizens and which frcqueritly lake place.



(3) Scopeofthe Project

The aging of fire-fighling vehicles and ambulances, clc. in Jordan has made it
impossible to maintain the previous Ievél_ of service activities, Meanwhile, il is
necessary to maintain the present fire-fighting and ambulance service system in-
Jordan as mwuch as possible. Under these circumstances, the Project principally
intends to restore the previous level of the fire-fighting and ambulance service
activities of the Civil Defence by means of replacing aged vehicles.

4) Relationship with (_)zhér Types of Cooperation Schemes

Following the implementation of the Prbject, there is a possibility that various forms
of technical cooperation, including the acceptance of trainees, will be requested by
the Jordanian side in addition to the grant aid for the Project proper. Given this
poss:b:hty the Prcjcct is planned to allow technical cooperation 1o make the Project
more effective as well as more efficient even though the implementation of the
Project alone should have significant achlevement‘;

2.3 Basic Design
2.3.1 Design Concept

(1) Project Area

The subject area 61' the Project {Project Area) is the Amman muni'éipality and its
suburbs with a populallon of 2.8 million, accounting for some 60% of J ordan s
total population.

(2) Project Sites

The Amman municipality and ils suburbs cover a wide area with diverse
topographicai features. Whih; the degree of fire hazard to human life or the hazard
of afire spreading varies, therefore, from one location to another, the stréngth of
each fire station in terms of the garage and manpower, efc., which are essential
for vehicle operation and mainteriance, varies from one station to another.
Accordmgly, the aecessity and su:tabxhty for coc:mperatson at each fire station or
site also varies, making it necessary for the prOJect planning to select those sites |

with a strong necessity and smtablhly for cooperation based on the following site
selection criteria.



1} Site Selection Critenia

The site selection criteria employed for the Project are described here. While
there is a total of 35 directorates, sections and centres in the Project Area,
directorates are excluded froim the scope of the Project because of criterion @
described below. Those sites which meet critetia @ or @, which are believed
to constitute particularly important criteria from the viewpoint of extending
cooperation for the Project, are automatically selected as the project sites.
Sites which do not meet criteria @ or @ but which do meet criterion @ are
included in the Project as sites with a strong necessity and suitability for
cooperation after sites meeting criteria @ and @.

@ Sections and centres assigned to make primary tesponse

Sections and cenires in.th.e Projcct Area are 'assigncd to make a primary
responsc to disasters. In the case of a large or special type of disaster, a
directorate is ordered to turn out to provide a secondary response. As the
sections and centres assigncd to make a primary response urgently
require new vehicles, these are included in the scope of the Project while
directorates are excluded.

@ Sites responsible for refugee camps

Due to the lack of urban planning, refugee camps have a high housing
density and narrow streets, tesulting in a very high risk of fires
sprcédin‘g and human casualiies. Those sites responsible for refugee
camps are included in the scope of the Project.

@ Sites responsible for areas inciuding'shopping streets in Ofd Quaster

No street replanning has taken place in Old Quarte, including areas with
shopping sireets. The existence of mainly narrow roads not only
prevents the smooth passage of fire vehicles but also increases the
prospect of fires spreading. Those sites responsible for areas with a high
risk of fires spreading are included in the scope of the Project.

@® Sites other than those in @ or @ above but responsible for areas with
high frequency of fires or high fire hazard

These are sites responsible for areas with a high fire hazard with a
population of 25,000 or more or areas requiring an improved fire service
due to the occurrence of 100 or more incidents of fire a year even though

-5



the subject area(s) does not have a refugee camp(s) or shopping strect(s)
in Old Quarter. |

The existence of a garage is another issue to be considered in the planning of
the Project. In principle, however, the Project intends the replacemeni of
existing aged vehicles as discussed later in (4) - Determination of Project
Scale, meaning that a garage for the new vehicles is basically in place.
Accordingly, no criteria for garages or other operational aspects of the fire
vehicles are included in the site selection criteria.

2)  Site Selection Resulis
The sites selected on the basis of the criteria described in 1) above are shown
in Table 2-1.
Table 2-1 Site Selection Results
Relevant
Critesion | - - Amman ~ Madaba . Zarga ‘Baiga
‘ (5) Mahalia @) Directorate (2) At-Hashimiya |{® Refugees Centre
@ Alijeeza Centre ® Madina :
- | 4% Manara {&) Nakab - -
& Madina @ Directorate @ City Town
@ _— ' ~ Centre Directorate
: . Centre
D Sweileh - @ Awajan :
® Sahab - (@ Prince Tablat
@ Qweismeh
(D Na'aur
4D Sports City
@ ® Iweidah
@3 King Abdaliah
Garden .
@Wadi Sir

Of the sites selected in Table 2-1 above, those meeﬁng criteria @ or @ are
particularly in urgent need of new fire vehicles and, therefore, are classified
as Calcgdry Asites. Meanwhile, those selected on the basis of criterion @ are
classified as Categofy B sites in view of the urgent need for new fire vehicles
after Category A sites.

As described earlier, there is a total of 35 directorates, sections and centres in
the Project Area and 22 sites are selected as the project sites based on the
selection criteria. Table 2-2 shows the level of fire-fighting, ambulance and



-~ rescue activitics of all fire Stations, including these 22 sites. The scale of
providing water tankers will be different for Category A sites and Category B
sites. The reason for this is described in detail in (4) - Determination of
Project Scale.

(3) Selection of Subject Vehicles
| 1) Selection Criteria for Subject Vehicles

The main fire vehicles currently used by the Civil Defence are fire- ﬁghtmg
trucks, rapid intervention vehicles (R1V) without a water tank, ambulances,
water tankers, rescue trucks, aerml ladder trucks clevalmg platform trucks,
recovery winch trucks, firc equipment carriers, personnel transportation
vehicles and pick-up trucks.

~ The fire occurrence situation in Jordan in 1996 by type of fire shows that
forest and grass fires are ranked first, followed by housing fires and vehicle
fires which arc ranked second and third respectively. Given the actual picture
of fire oocurrcnce in the Pro;ect Area, general fire-fighting vehicles appear to
bave a higher priority than such specna! vehicles as aerial ladder trucks and
recovery winch trucks. The number of ambulance responses and the number
of persons transported by ambulance have increased by 38% and 29%
respectively in the last three years, illustrating the growing need for the
ambulance service by ordinary citizens.

The ﬁrc vchicle.S'depldyed by the sections and centres basically consist of

| fire-fighting trucks, RIVs without a water tank, ambulances and water
tankers. In view of the actual situation of operation, these vehicles are judged
to be regularly used. Such special vehicles as aerial jadder trucks and
recovery winch trucks are deployed and operated by the directorates, |11ainly"
to deal with fires in tall buildings and large—séale disasters.

The original request listed eight types of fire vehicles, i.e. ﬁre—ﬁghting'
trucks, RIVs without a water tank, ambulances, water tankers, DCUs, fire
equipment carriers, personnel transportation vehicles and reé_oyery winch
trucks. In deciding the subject vehicles for the Project, priority was given to
those vehicles which are required to directly protect the lives of citizens in
order to ensure the safety of ordinary citizens, Table 2-3 shows the selection
criteria for the subject vehicles, '



Table 2-2 Number of Fires, Ambulances and Rescues (average of 1994~1996)

Population

: _ Station | Project Numbcr per year Popula- | Area | demsily in
Fire slalion : . | tion refugec
1 2 . mbu- cam
D @ Fire !’;an:):c Rescl_le (km’) Ukmg)
Amman | @ Directorate — — — — | — — — | =
® Sweilch > © 179.0] 46200  32.7]181,600] 150
@ Sahab s |.© 74,71 740.7]  13.0] 49,000 467
@ Qweismeh C @) 193.3] 57131 1431125000 - 140]
&) Mahatta %| ¢ © 210.7|_992.7) . 33.0/300000] ~ 150 1,253
®) Madina (City Center) | C o) 1227 6s63| - 8.2|s00000| 67|
(@ Na'aur C © | 870] 1560 0] 30,700 - 80 o
(® Alijeeza ¥| cC O 38.3] 4183]  6.0] 34,000 5,580 809
® Ai-Muwaggar c | 147 4373|279 19g00f  ms|
@ Manara ¥ C © | 3513 2890 27| 49,000 196 1,127
@ Sports City ___ c | _© | 53| 47631 5.0[212,000] 124
2 Jweidah ¢ | _© | 847] 3553)° 270] 25000) 300f
@ King Abdallsh Garden| ¢ | © ) 505| 139.5]  8.0] 30000 110
@ Wadi Sir S © 206.7]  721.0]  36.3] 146,500 152
Madaba | (D) Directorate — — — — — .= o -
@ Dhiban C 1470 2737 37| 31,700] 800
| @ Directorate Center | € © 94.0] 2357 15.7] 70,500] . 808 882
@ Arexd ' c | 87 2743] 13| 8500 400
Zarga (D) Directorate = — — — | — 01 =11 — —
(D Al-Hashimiya 3% |_ S © 49.0] 156.0f 21.7] 34,248 12 1,029
@ Al-Masi C 1.3f 793 1.0| 20,000{ 30
‘ : - | (incl. bedouin)
@ Awajan ¢ | © | 40| 3070] 227 60,700 - 55
® Madina %| Cc 1 © | 1387] 6820) 37.7{354346] 3,683 947
® Nakab ¥l C &) 503 3737 18.3] 15000] ' 60 709
@ Prince Tablat C © 46.0] 370.3| ' 10.3} 40,000 S0l
® Al-Amak C 223] 3244 30 9,19 70
(9 Directorate Center C &)} - 28.0] 2003 30.0] 153,513 120
Bakpz @ Directorate - — — | = — | — 1 — —
@ South Shuna S 643} 1723 21.9] 393000 275
@ Deir-Alla C 40.3] - 204.0] - 12.0] 44,000 116
@) Refugees Center %] C © 83.3] 5153) 137| 17000 - %7 786
(& Cement Factory C | a20] 3201 0] 18,000 40
| ® Birad & Yarka C 50/ 210  07; 7000 211
(@ City Town C O 8631 1923|  21,7]| 150,000 141
(® Directorate Center C O 57.3] 157.3]  40.7] 26,000 236

‘ERemarks] (l) S = Seciion, C_ = Center
(2) © shows fire stations covered in this Project.
{3) ¥ shows the fire slation with refugee camps within its temritorial jurisdiction.



Table 2-3  Selection Criteria for Subject Vehicles

@© Vchicle capable of responding to fires at onind:y hous¢s or shops which froquently
occur

@ Vehicle capable of responding (o traffic aceidents or Yabour accidents which frequently
- OCCur ' g
@  Vehicle roquired to fcsc_.npp‘ly water to fire vehicles in view of the absence of such
artificial water sources as ﬁre plugs, etc. or such natural water sources as rivers, ele.
@  Vehicle required to ensurc the cfficicnt opcrauon of firc vehicles
® Vehicle of whichthe functlon canbe substituted by anothertype ofvehlclc is exc!udcd

©® Typeof vehicle which s already in use so that the present operation and maintenance
systemn can cope with the new vehicles following completion of the Project

@ Typé of vehicle of which the opéraling skills are difficultto learnis excluded from the
viewpoint of efficient fire-fighting activitics

2) ‘Selection Results of Subject Vehicles |
Based on the subject vehicle selection criteria, it has been decided that the
subject vehicles to be provided under the Project will be fire-fighting trucks,

RIVs with a water lank_, ambulances and water tankers. The reasons for
selecting these four types of vehicles are detailed below.

@ Fire-Fighting Trucks

For ordinary house fires, ctc., fire-fighling trucks use the water they
-carry. In the case of factory fires or fires at oil storage bases, etc., the
use of water simply spreads the fire. Therefore, fire-fighting trucks use a
' fo'aﬁﬂng agent to suppress the fire. Fire-fighting trucks account for 98%
of the fire vehicles presently operating in Jordan and, therefore, are the
principéi fire vehicles. Fire-fighting trucks arc the basic fire vehicle used
" to combat frequent house fires and other common types of fire and are
the most suited among the rcqﬁestcd vehicles to the objective of the
Project. While there is the alternative choice of water tankers with a
pump as the basic fire vehicles, the diversity of fires involving vehicles,
factories and pctfol stations; etc. in the Project Area as shown in Table 2-
4 suggests a strong demand for fire-fighting trucks as water alone is not
sufficient {o deal with some 18% of alt fires. Consequently, fire-fighting
trucks rather than water tankers with a pun‘qj are included in the scope of

~ the Project. '



~ Table 2-4  Tires Requiring Fire-Fighting Trucks (1996}

Nz?;;ler Fires Requiring Fire-Fighting Trucks
of Fires Total Number of Fires by Type
| - Vehicle (including car park) : : 410
- Paclory and warchouse storing dangerous 207
: bstances
4,905 gg7 | T -
(18%) -Tyre deO! ;181
- Boiler oo 52
- Electrical installation : 129
- Petrol station ‘ : 8

® RIVs with Water Tank

RIVs are vehicles for ﬁrc-ﬁghting. and rescue activities and are frequently
required in areas with narrow streets. Their advantages are barticu?arly
strong in rcﬁigec camps, meeting the objectives of the Project. As the
RIVs without a water tank which are currently used find it difficult to
prdvicle an effective initial response to a fire, the specifications must be
reviewed. ' |

@ Ambulahces‘

Ambulances are vehicles _equipped with a main cot stretcher to transport
injured or ill ﬁcrsons’ to hospital, first aid kit, etc. while providing
emergency medical care. lh_ the Amman municipality and its suburbs, the
aumber of tn'p’s made by ambulances and the number of persons
transported have increased by 38% and 29% respectively in the last three
years, indicating an increased demand for the ambulance service.
Meanwhile, the Ministry of Health also provides an ambulance service as
part of its activities but this ambulance service is mainly aimed at
transferring patients which have been accepted by a hospital but found
difficult to treat to another hospital where the required medical care can
be provided. In contrast, the Civil Defence provides a 24 hour
ambulance service in response to requests made by citizens or accidents,
etc. and its ambulances transport injured or ill persons to hospital while
providing emergency medical care en route. The ambulance service of
the Civil Defence, therefore, greatly benefits the public and meets the
objective of the Project. '
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@ Water Tankers

A water tank and water supply pump are placed on top of the truck
chassis to make a water lanker. Waler (ankers arc essential to supply
water (o fire-fighting vehicles to assist the fighting of ordinary house
fires and other types of fires because of the lack of other water supply
sources and, thercfore, must be provided under the Project.

® DCUs .

When a disaster such as leakage, contamination or fire involving a
- dangerous substance(s) occurs, the dé.magc may further spread without
an appropriate respbnsc to the specific 'propertics of the dangerous
substance(s) in question. A DCU is mounted with equipment to analyse
and measure the dangerous subslances involved  in leakage,
contamination and/or fire and also with a comprehensive range of tools
and other items (uniforms, chemical treatmeat agents, equipment/tools to
recover leaked subsiances and equipmentftools to prevent further
_ leakage, etc.)} in order that appropriatc fire-fighting and other activitics
can be co'ndu'cted. The Civil Defence is currently developing a data bank
and is able to provide information on the substances stored and used by
individual plants provided that the storage of dangerous substances has
been notified. It is also possible to confirm the necessary information
with people related to each plant. As the tools and other items carried by
DCUs can be substituted by means of equipping fire-fighting trucks with
the minimum tools, ¢tc., DCUs are excluded in the scope of the Project.

® Recovery Winch Trucks

The steep Slopcs and sharp curves of roads in both the mountainous and
hilly areas of the Amman municipality and its suburbs are liable to cause
vehicles to turn sideways or stip due to the frozen or snow covered road
surface. In addition, many accidents also take place on the well-
developed highways linking onc area with another. Recovery winch
trucks are required for rescue activities involving targe vehicles which
have fallen to the valley bottom or to re_move‘heavy items in efforts to
rescue survivors (rapped in cave-ins and other types of accidents. In the
case of traffic accidents involving passenger vehicles, microbuses and/or
ordinary trucks, ctc., rescue activities can be conducted using such
rescue equipment as a hydraulic Jack etc. in most cases if the purpose is



siniply to rescuc the people involved. By equipping fire-fighting trucks
with such equipment, the purpose of recovery winch trucks can be partly
met. As the provision of recovery winch trucks under the Project does
not appear particularly urgent, recovery winch trucks are excluded from

. the scope of the Project.

Fire Equipment Carriers

Fire equipment carriers are 'required' to transport the equipment, efc.
stored at each directorate or fire station to a fire or any other disaster site
when fire vehicles alone cannot cope with the situation. The confirmed
fire equipment, etc. which is required to be transported to deal with

different types of disasters in the Amman munricipality and its suburbs is
listed bclow

Large fires: cylinder for air breathing apparatus, reinforcement hose,
smoke ejector and stretcher, ete. :

- Fires at cliff sites: portable pump (for water relay) and reinforcement
hose, etc.

- Fires at chemical plants or tank lorries: foam llquld and high expansion

foam apparatus, etc.

- Forest and grass fires: grass fire extinguishing equipment (fire beaters,
etc.), spades, sand carriers and reinforcement hose, etc.

- Waler disasters such as floods: water pump and drainage hose, etc.

- Accidents requiring large-scale rescue efforts (mvolvmg many
casualties): stretchers and first aid kits, elc.

At present, many of the above items are kept at the directorates. In view

of their low use level for frequent ordinary fires, fire equipment careiers

are excluded from the scope of the Project.

. Personnel Transportation Vehicles

Pcrsonnel transportahon vehicles are necessary to lransport groups of
lightly injured persons in a major disaster/accident with many casualties
as only one or two persons can be transported at a time by an ambulance.
Given the fact that there are many isolated desert and mountain areas

which are far from fire stations in the suburbs, these vehicles could

prove usefu) for transporting reinforcement firemen as well as the
vicluns of floods or forest fires in such areas. However, as they are

-12 -



seldom used for frequent ordinary fires, personnel (transportation
vehicles are excluded from the scope of the Project.

@ Radio Communication System

For the effective and efficient use of the vehicles to be provided under
the Project, a conimunicalioh system consisting of mobile radio units
working with the command centre of a directorate and poitable radio
unils to ensure well-organized command activities at disaster sites is
required. Accordingly,' such a system is included in the scope of the
Project. The radio communication system using these units is shown in
Fig. 2-1.

—(1) Between HQ and fire stations
(1) Fixed System - (@ Between fire stations
‘ —(3) Belween o_fﬁccs of the Civil Defence

L@ Between HQ and other organizations (hospitals and
police stations, ctc.)

Radio
Communication
System

{@ Between HQ and mobilised fire company

2) MoBiIc Sys(t'cm (Vehicle-Mounted)
: . (@ Between mobilised fire companies

{D Between commanders
{3} Portable On-Site System (3 Between commanders and driver
(%) Between commander and front-tice firemen

Fig. 2-1 Radio Communication System

The following types of emergency radio communication are expected to
take place at the scene of a disaster.
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- Site Reporting

The actual situation at the disaster sile is reported to the HQ, ¢te. so

that the proper organization can be set in place to suit the size of the -
disaster. '

- Request for Reinforcement

If there is any risk that the fire may spread or of the outflow of a
dangerous substance, a request is swiftly made for the dispatch of .
water tankers and other fire vehicles as well as the necessary
equipment. ' -

- On_-Site Commands

Al the fire site, il is necessary for the site commander to issuc
commands to the company commanders regarding the division of
work (primary assignment to rescue, eXLinguishing, evacuation and

- other work) so that all of the companies can perform their assigned
work in a coordmated mannet.

- Conveyance of Information
As the on-site activities may be of a three-dimensional nature, it may
be impossible to gather all of the firemen in one place for the issue of

commands. Commands are, thercfore, conveyed by means of radio
communication.

(4) Determination of Project Sca]c

In accordance with the subject sites and sub)ect vehlcles of thc Project discussed
above, the scale of the Pro;ect i.e. number of vehicles to be provided under the
Project, was delermined based on the project scale determination criteria
discussed in 1) below. The results are ocutlined in 2) - Project Scale Determination
Results and further details are given in Table 2-13.

1) Project Scale Determination Critesia

® In principle, the Project should be formutated so as not to require any
extension of the present operation and maintenance capabilities.
Therefore, the scale of the Project should be the simple replacement of
aged vehicles at each fire station,

—14-



@ ‘The upper limit of vehicle rcplécem'cnt should be determined by the
vchicle dcployment standards in Jordan shown in Fable 2-5. In Jordan,
the distinction between a section and centre is based on the size of the
fleet deployed but the aclual dcploymcm standards are not very clear. In
order to determine the scale of the Project, the deployment size of six
sections is changed to that of a centre as shown on Table 2-6 based on

~ the results of the site survey conducted during the basic design study.

Table 2-5 Fire Vehicle Deployment Standards in Jordan

Type of Fire | Firc-Fighting | RIVs Without | Ambulances Water
Station Trucks Water Tank Tanker
Section 2 1 2 |
Centre 1 B | 1 H

Table 2-6 Reclassification of Section to Centre

Type After

Reclassification Name of Section Reason for Reclassification
Centre @ Qweismeh (Amman) Reinforcement by nearby station(s) is
| ® Madina (Zarga) possible (Notc)
@ Refugee Centre (Balga)
Al-Azrak (Zarga) Demand for fire service due lo fires, ete.
@ Deir-Alla (Balqa) is small because of suburban location
Alijecza (Amman) Assigned (o airport fires but scidom
o roquired

Note: The scope of feasible reinforcement is defined as a 9 km radius of a directorate or
nearby station(s). The standard rate of water discharge by a fire-fighting truck is 400
- 450 litres/minute andlhc present tank capacity of 4,500 litees camial by a fire-
fighting truck makes 10 - 11 minutes continual water discharge possible.
Meanwhile, assuming an average travelling speed when on duty of 50 kivhr, a
reinforcement truck can travel 9 km during the said water discharge period of the
firc-fighting truck already at the site. As it is difficull to mcasure the actual
. travelling time, the lincar distance is used for calculation purposcs. The
reinforcement system for those sections which are now reclassifiod as cenlres
because of the pOSSIblltly of reinforcement by a ncarby station(s) is itlustrated
betow.

15—



i) @ Qweismeh (Amman Governorate)

ORcinforcement by ncarby {wo stations is possible

@ Jweidah

it) ® Madina (Zarga Governorale)
Al-Hashimiya

OReinforeement by nearby three stations is poséib!e .

$.5km

: ® Maﬂina
6.0km 18km

(& Directorate
Center

(D Prince Talal

iii)} @ Refugees Centre {Balga Governorate)

OReinforcement by nearby one station is possible
; @ Refugees Center
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@ The current dep]oymcnt rate by type of vehicle, including aged vehicles,

al the sections and centres in the Project Arca, calculated on the basis of

- Jordan's vehicle deployment standards, is 100% for fire-fighting trucks,

67% for R1Vs withoul a water tank, 100% for ambulances and 55% for
water tankers. Based on the actual deployment situation, the priority
deployment of water tankers appears to be the lowest among the subject
vchicles of the Project. Taking this situation into corsideration, those sites
in need of the urgent deployment of water tankers under !hc Project are
Category A sites where the neccssxly and urgency of vehicle deployment

are very high as discussed in {2) above. The scde of water tanker
* deploymentunder the Project should be minimised while ensuring effective

remforcement to fight fires in Category A sites. The relative site locations
of the subject fire stations from the viewpoint of mutual reinforcement are
given in Figs. 2-3 through 2-6in 2. 3.2 - Basic Design.

RIVs with new speciﬁcatidns to ensure versatility in initia} fire-fighting
and rescue activities should be deployed at eight firc stations in the
Project Area in order to cover all refugee camps in the Amman
municipality and its suburbs where it is difficult for fire-fighting trucks
to conduct fire-fighting activities.

A mobile radio unit should be mouated to alf the vehicles to be provided
under the Project so that a well-organized radio communication network
can ensure the effective use of the new vehicles. Portable radio units
should be provided depending on the degree of necessity at disaster
sites. In short, two for fire-fighting trucks, one for RIV with a water
tank and one for water tanker should be provided. No mobile radio units

~should be provided for ambulances under the Project on the grounds that

mobile radio units shoutd be sufficient.

2) Project Scale Determination Resﬁlls

The number of vehicles to be provided under the Project, determined on the
basis of the relevant standards, is givch in Table 2-7.

Table 2-7 Number of Vehicles and Rad10 Units to be Provided Under the Project

{Unit: vehicle)

Type of Fire-Fighting | RIV with | Ambufance |  Water Radio Unit
Vehicle Truck Water Fank ' Tanket Mobite Portable
Number 12 8 it 6 37 38
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(5) Vehicle and Radio Unit Specifications

In order to allow the existing operation and maintenance syslems to cope with the

new vehicles,

the specifications of the new ychicleé should basically be

compatible with the existing vehicles. Although the water tank capacity and water
discharge rate of the fire-fighting trucks and water tankers should preferably be
large, similar specifications to those of the existing vehicles should be adopted in

view of smooth travelling and safety on the road during emergency activities.

1) Condi(ions to Determine Specifications

The conditions to determine the main specifications for the vehicles and radlo

* units selected in (3) above arc shown in Tables 2-8 lhrough 2-12.

Table 2-8 Conditions to Determine Specifications for Fire-Fi ghting Trucks

Main

: ; Standard Reasons
Specification Item - _
Water Tank 4,500 litres or more In Jordan, reinforcement between fire stations assumes a
Capacily : travelling lime of approximately 10 minutes. Common

Foam Liquid Tank
Capacity

fire-fighting work uses a nozzle diamcter of 16 mm and a
nozzle pressure of 4 - 6 kgfem? with a water discharge rate of
400 - 450 litres/min, To enable continuous water discharge
for 10 minutes, the water tank capacity should be 4,500
litres or more whichis the same capacnly as lhal ofcns!mg
standard vehicles. :

450 litres or more

Bccause of the !lm:ted space foc mounting, the foam tank
capacity is gencrally set at 10% of the water tank capacity.
The mixing ratio of the foam agent in the fire water is 3 -

6% but a higher foam agent ratio to waler is employed in

view of the possible deterioration of the agent. This
capacity is the same as that of the existing vehicles.

Seating Capacity

Four persons or more

The exisling fire-fighting trucks consist of a single cabin
with a seating capacity of three persons. However,
depending on the disaster scale, fire-fighters are reinforced -
by persons assigned to other work. During the day, a
commander also goes out with the fire-fighters, reseltingin
a 'required scalin g capacily of at least four persons.

Vehicle
Dimensions

- Overall length: approx. 9.0 rh
- Overall widtle: approx. 2.4 m
- Qverall height: approx. 32 m
- Whee! basc: approx. 4.7 m

Because of the mountainous topography, there are many
steep slopes and sharp curves in the Amman municipality
and ifs suburbs. As there is repeated sudden starting and
stopping during an emergency run, large trucks are
unsuitable. Medium-size trucks are, therefore; sclected as in
the caseof the existing fire-fighting trucks. The dimensions
are comparableto those of the existing fire-fighting trucks.
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Table 2-9  Conditions to Determine Specifications for RIVs with Water Tank

Main
Specification liem Standard Reasons
Vehicle Overall width: approx. 20 m

Dimensions

The main roads/streets in lhi., refugee camps have awidthof
4 m. Small trucks with an appropriate width whichcan pass

Vehicle Weight Gross weight: approx. 5.0 tons parked vehicles (passenger vehicles) should, therefore, be

, selected. -
Water Tank 800 lires or more The maximum loadin gcapacity of acommon small truck (2
Capacily ' - 3 ton chassis) is approximately 4.0 - 5.0 1ons, Within this

overall weight limit, three fire-fighters (240 kg), a fire
pump, fire equipment, chassis weight and others must be
accommodated, thereby leaving room for a water lank with
a capacity of 800 litres or more,

Table 2-10  Conditions to Determine Specifications for Ambulances

- Reasons

The minimum dimensions given on the left should be
adopted as the standard dimensions to ensure space to
accommodate injured/ill persons. The accommodation
space should have minimum dimensions of2.3 min length
and 1.4 'm in width. These dimensions are comparable 1o
those of the existing ambulances.

Because of the mountainous local topography, there are
many steep stopes and sharp curves, posing a hazard of
slipping, etc. at the time of rain or snow. Four wheel drive
. vehicles should be adopted to ensurse the safe transportation
of injured/ill persons. This driving mode is the sameasthat
of the existing ambulances.

A water tank and basin are requised to clean injured/ilt
persons as well as for paramedics to provide hygicnic
emergency medical care and the existing ambulances are
also equipped with a water tank and basin.

Main
Specification ltem Standasd
Vehicle - Overalllength: >approx. 4.4 m
Dimensions - Overall width: >approx. 1.6 m
- Overallheight: >approx. 2.4 m
Driving Mode 4 x 4 {four wheel drive)
Attachments Water tank and basin
Medical cabinet
Equipment Main cot stretcher

A medical cabinet is required to store emergency medical
care equipment in order and the existing ambulances are also
equipped with a medical cabinet.

This is basic equipment for an ambulance to kransport
injured/itl persons and the existing ambulances are also
equipped with a mair col stretcher

- Oxygen resuscitator

- Manual resuscitator sct

- Vacuum splints

- Portable electric suction pump
- First aid kit

- Gthers

These are standard emergency snedical care equipment and
the exisling ambulances are also equipped with this
equipment,
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Table 2-11  Conditions to Determine Specifications for Water Tankers

 Main Standard Reasons
Speeification liem : : ‘
Vn,:hicte‘ - Overalt lc!'tglh: approx. 9.2 m | oy ng the road passability and driving safety in the
Dimensions - Overall width: approx. 2.5 M | Amman municipality and its suburbs into consideration,

- Overall height: approx. 3.1 m | onecifications which are comparableto those of the existing
Water Tank 12.000 litres water tankers should be adopted.
Capacity
Table 2-12 Condmons to Dctermme Specifications for Radlo Units
Main Spcuﬁ‘,ahon Sundand . Reasons
TItiem

Mobile Radio Unit

- Oulput; 25 - 40 W
- Frequency: as designaled by

The specifications should be determined based on a.pcrmil
issued by the Ministry of Telecommunications in Jordan and

Portable Radio Unit

each govermorate | should be comparable to those of the radio units currently
- Qutput: 5 W ' used.
- Frequency: as designated by

cach govemorate

2} Other Condmons to Determine VehlclelEquipment Spccnﬁcahons

@ Natural Conditions

D

i)

Given the local temperature conditions, the specnﬁcauons must be
appropriate for a hot climate, The very dry weather in summer is

likely to affect the vehicles because of sand dust, etc., makKing it -
essenna] for the vehicle des:gn to include a high performance air
filter together with the strengthened sealing of all components. In
winter, the roads may be frozen or covered by snow. Four wheel
drive vehicles should, _iheréfdre, be selected in the case of
ambulances and RIV with a water tank to ensure their safety at the |
time of emergency activities and tyre chains should also be

- provided.

Bec'ause of the presence of many steep slopes and sharp curves due
to the mountainous topography, the vehicle models to be selected

should be those known to have excellent slability and
maneuverability.
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@ Social Conditions _

The specifications must reflect the local laws and regulations.

1) Traffic law: Jordan Traffic R’egulalions

ii) Industrial standards: British Standards for pumps.as currently is the
case in Jordan .

iii) Units: metsic units as standard

iv) Tcleconm]umcalions law: permitted frequency and outpul under the

~ Jordan Telecommunications Regulations

- Permitted frequency: 148 - 173 MHz
- Cutput: mobile radio unt - uptr 40 W, portable radio unit - upto 5 W

® ~Other Design Conditions

Although the ptasénce' of jap;mesc vehicles with well-established local
agents is increasing in the Jordanian market, those made in Europe still
form the méi'ns'léy with some 60% of all fire vehicles, etc. currently

- owned by the Civil Defence being made in Eusope in view of Jordan's

 geographical location. Taking the efficient operation and maintenance of
the new vehicles into consideration, the procurement of the planned
vehicles from a third country appears feasible. Accordingly, the vehicle
specifications must take the specifications employed by European
manufacturers into consideration. In addition, proper guidance in regard
to the operation and maintenance of the new vehicles must be provided.

2.3.2 _ Basic Design

(1) Site Conditions

The ex1stmg fac:hhes at the fire stations where the new vehicles will be deployed
under the Project consist of a garage, ofﬁce conminunications room and rest
rooms, etc. with eleclncuy and water supply. Simple vehicle inspection and
maintenance can be conducted on site. A water fank is located on the premises
which receives water from the municipal water supply system and which can
replenish the water tanks of the vehicles at any time. Sufficient infrastructure is,
therefore, in place to ensure the efficient use of the vehicles to be provided under
the Project. |
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Vehicle Vehicle
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Garage entrance b exit
Leeoe———7.0 e 18. Om -
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Fig. 22 Existing Facilities at Standard Fire Station

(2) Types and Number of Vehicles

The types and nurﬁb_er of vehicles, decided on the basis of the criteria referred to
in the basic concept of the P'roject.‘ are shown in Table 2-13. The number of
vehicles at the sections and centres before and after the implementation of the
Project is given in Table 2-14. ‘ |

The scope of feasible reinforcement following the deployment of the new water
tankers (togelhcr with the existing water tankers) is shown in Figs, 2-3 through
2-6 and the arcas classified as Category A sites will be more or less entirely
covered by the mutual reinforcement system.

The detailed speciﬁéaijons of the vehicles to be provided under the Project are

given in Tables 2-15 through 2-18 while their rough drawings are given in Figs.
2-7 through 2-10.
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Table 2-13  Deployment of Equipment to be Provided under the Project

i Number of Equipment TP
| Fice station Sizn;l)on Prg)cct ﬁ;i:;“ng Rl\t"a:;‘h A];“n?-g :;ﬁl}i?r Mr:?d';)e ?_;:;::0 ¢
truck tank unii unit
Amman [ Disectorate | e e S DR | FE
(2) Sweiteh '8 &) | I I A S N | I DU
(® Sahab S 9] R | N | KNS N 2
(D Qweismeh C e P e 3 3_
(5) Mahatta X c | © 1 SN | R B .
(6) Madina (Cily Cen!er) C O . I S
() Na'aur ' _C © 1 L S N | D 2 -
(8) Alijeeza ¥|l ¢ o | 1 1 I 313
@ A-Muwaggar 1 ¢ ' JRUN (S Y | I A
@Manaa %] ¢ | O LI - ql—2 )
(1D Sports City _Cc | O R B
kD) Jweidah c 1l e | 1 2
33 King Abdallah llah Garden | C © ) .
D Wadi Sir S o 1 1 2 2
Madaba ) Directorate — | — .
(2) Dhivan ~ - C -
(3 Directorate Center 3| € o } | ! 2.2
(D Areed ' C -
Zarga D) Directorale . — | . —.1_ _ S R
(2) Al-Hashimiya ¥l S e .| 1 1 1 3 3
(3) Al-Man _ C _ S N N I
(@ Awajan C o 1 1 LS | 3_
(5) Madina . K &) ] 1 | I B
(® Nakab ) C Q S N A O U | M B
D) Prince Tablal C &} B _ i .
(& Al-Azrak C .
(5} Directorate Center C & 1 t 2
Bagx |1 Directorate — o e e _
(2} South Shuna 5 | N I I | .
3 Deir-Alla < 1 - _ . S
D RefupeesCenter X% | - C | © 1 1 1 _ 3 3
5} Cement Factory C o L i
¥®) Eirad & Yarka c | - N . e
D City Town C e 1 oo 2] 2
8) Directorate Center C S : ! ! 1
Total : 12 8 il 6 27 38

{Remarks) kl) S= Sccﬁon, C = Center
(2) © shows fire stations covered in this Project.

(3) 3 shows the fire station with refugee camps within its territorial junsdlcuon

{4 Quantity of portab!c radio units per vehicte: Fire fi ghtmg truck {2}, R1V (1}, Ambutance (9), Waier
tanker (1) .
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