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Chapter A-I
 

CONCLUSIONS AND RECOMMENDATIONS
 

A-i.1 INTRODUCTION
 

Volume III is concerned with railways. A discussion of the project.on of national transport demand 
from which the railway
traffic forecasts have been derived 
is contained in Volume
TPie inter-modal analysis and II.

modelling of the transport system
 

are presented in Volume VII.
 

In this volume, Part A deals with the standard gauge (1,435 mm)
railway system, 
and Part B with the narrow gauge (1,050 mm)
network. The conclusions 
and recommendations '
of Part A are
given in this chapter. The subsequent seven chapters 
are concerned with the railway organization, system, operations and
maintenance, traffic, 
costing and tariffs, finance, 
and plans
 
and policy.
 

A line drawing of the Chemin de Fer Syrien (CFS) system 
is
shown in Plate A-1.1. A 
scale map of the standard and narrow
gauge systems is available in 
the Consultants' files. 
On Plate
A-1.1 
are shown the numbers assigned to sections of line by the
 
Consultants.
 

A-1.2 GENERAL
 

Syria is potentially an 
ideal country for railway operations. A
large proportion of the populat ion and 
development is 
concentrated on a single north-south and a single east-west axis. The
distances between major cities are 
generally those for which
rail is most competitive on inter-city passenger services. The
country 
is well placed astride international freight transit
routes, and these 
are, for most
the part, common to the main
domestic demand 
axes. The two 
major ports are conveiniently
served by rail. Finally, major railway expansion is underway in
Iraq and planned in Jordan, Saudi 
Arabia, and Kuwait, which
will produce an integrated network in 
the Middle East for which
the railways of Syria provide 
the natural Arab gateway 
to
 
Europe.
 

A major railway construction 
program is in progress. This
moment of massive change is not 
an ideal time to draw 
conclusions 
from current or past performance. The Consultants' approach is therefore to present 
an overview of 
the current situation, to determine 
the scope for increased traffic that is
being created by the development program, and point
to out
areas for improvement so the
that railway will be able to ex
ploit fully its future capacity.
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A-1.3 
 MAJOR FINDINGS
 

The major findings of 
the study on the railway are as fo]lows.
 

1. Line construction and reconstruction now in progress or
 
planned will dramatically increase 
railway traffic 
potential. Traffic on 
a 1,900 kilometer route network:,
which represents the existinq system 
plus the Mhine-
Damascus and Deir Ez 
Zor-Albu Kamal 
lines in 1985, an]

on a 2.100 kilometer system 
including Tartous-Lattakia

and a standard 
gauge Hijaz line to Jordan by 2000, is
 
projected below.
 

Actual
 
1979 
 1985 
 2000
 

(mITTIon)
 

Passengers 
 1.32 
 7.4 
 24.1-24.6
 

Passengers Kms 
 370 1,950 4,900-5,000
 

Freight Tons 
 1.91 
 6.2 
 16.5
 

Freight Ton Kms 
 449 2,090 6,190
 

Train Kms Passenger 1.29 
 4.65 
 9.5
 

Train Kms Freight 1.50 
 5.15 
 10.9
 

2. There is significant potential 
for better utilization

of present rollitg 
stock. Not withstanding this, 
a con
siderable 
amount of equipment, in addition 
to that on
order, will be 
require I to the
carry projected 1985

traffic. With 
full utilization of 
existing and ordered
stock, this could be limited to an additional 50 main
line locomotives, 300 uoaches, freight600 wagons, and20 shunting locomotives. For 1986 to the2000 addi
tional stock required handle
to the maximum expected
traffic and to replace 
life-expired equipment 
is estimated 
at 134 main-line locomotives, 
543 coaches, 6,940
 
wagons, and 45 
shunting locomotives.
 

3. Capacity problems 
will be exoerieiced during the 
1990s

if the projected traffic materializes on the 
Damascus-
Homs line. Double-tracking will be 
required in the mid
1990s.
 

4. The railway will be 
unable to cope with the increased
traffic without an immediate major program of technical
 
assistance and training.
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5. A strengthened -inagement team is cequired to improve 
overall 	 control and operating disciplice, marketing, 

_and maintenance o 'Lack and rolling 3tock for the 
future system.
 

6. 	 Coordination of operations and planning between the 
railway and the Ports of 1attakia and Tartous needs to 
he -nhanced. 

7. 	The basic railway network is expected to be complete by
 
1985, with a con -,,quent sharp reduction investment in 
the 6th o-Yeat Plan from the current peak levels. 

8. 	Passenger tariffs are, in many cases well below the 
marginal crnts calculated for the operating efficien
cies assumed attainable by 1985 arll bear no relation to 
existing operating costs.
 

A-1. 4 RECOMMIh IDATIONS 

I ne Consultants' recommendations are present d below in the 
order in which they appear in the report. A :-eference to the
 
report section is provided in parentheses in each case. It is 
not al)propriate to classify the recommendations into major and 
minor categories or to rank them in order of importance bec-use 
they are concerned with so many asp,2cts of th- orqanizat.on. 
The recommendations are:
 

-	 that the director-general be authorized to increase the
 

Chemin de Fer Syrien (CFS) establishment by up to 5 percent in 
any year while an establishment application is awaiting 
Government approval (A-2.3) 

- that general manager positions for finance and law, 
administration and personnel, movements, planning and market
ing, and engineering be created (A-2.4) 

- that director positions be established for port liai
son, reclamation, rules and safety, marketing, and training 
(A-2.4) 

-	 that a port liaison office be set up (A-2.4)
 

- that an advisory board of directors be appointed con
sisting of the director-general and representatives of key 
ministries, the ports, and major customers (A-2.4) 

-	 that ];',:sional managers be appointed for Aleppo, Deir 
Ez 	 Zor, Al Ka'iishli, Lattakia, Horns, Tartous, and (at a later 
date) Damascus (A-2.4)
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- that track charts be 
prepared and rn.de widely available
 
to CFS officers and supervisors (A-3.2)
 

- that new standards for construction 
and maintenance
prepared approoriate be
to current technology (A-3.2)
 

- that the stations at Bir Gnjadir and 
 Ard Fz Zor on theHorns-Damascus line be provided at the outset, and the stationat Kawkab 
on the new Homs-Aleppo line be 
provided soon after
 
1985 (A-2.5)
 

- that the station at Rmeli on the Mhine-Tadmur 
line be
considered for early construction (A-3.1)
 

- that an expanded train planning section be 
assigned to
prepare advance t',,Lti~le5 arid rolling stock diagrams for newlines (A-3.5) 

- that rules, reaulations, and standards for operations
and maintenance be drafted, adopted, and 
enforced (A-4.1)
 

- that proper traininq proqrams be adopted for supervisors and maintenance staff (A-4.1)
 

- that adequate supplies of spare parts and repair mate
rials be maintained (A-4.1)
 

- that an additional track be provided at the north endof Aleppo yard (A-4.3)
 

- that consideration 
 be given to increased stabling

facilities [or passenger rollinq stock 
at Aleppo (A-4.3) 

- that mandatory annual rule examinations 
for operating

employees be instituted (A-4.3)
 

-
 that vigilance protection systems be reactivated on 
all
 
locomotives (A-4.3) 

- that drivers be instructed to observe their trains at
frequent intervals (A-4.3)
 

- that the deficiencies 
in new line construction he 
remedied, which requires proper compaction of fill sections during construction, an increase in roadbed width, subbase material extending the entire width the
of roadbed, the provision
of ballast wing walls at 
bridge ends, longer culverts for the
provision of 
adequate headwalls, 
and a redistribution of 
ballast on curves 
to supply the outside of the 
curve with adequate

ballast (A-4.4)
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- that tne track between Ansar' and Wadihi be surfaced 

and aligned (A-4.4)
 

- that the curves between Aleppo arid Katma be checked for
 

alignment (A-4.4)
 

- t'hat a pilot pro~ect be initiated. for the control of 

drifting sand/silt between Al Jazireh and Abou Fahs, Line 

(A-2.8) 

- that consideration be given to a complete reballast, 

and alignment of the Al Kamishli-Ya'roubia linesurfacing, 

(A-4.4)
 

- that continuous welded rail be utilized for future con

struction (A-4.4)
 

- that mechanized equipment be purchased for drainage 

maintenance (A-4.4) 

- that fences be constructed to enclose railway right-of

way in towns and villages (A-4.4)
 

- that on-track/off--track automobiles be repaired (A-4.4)
 

- that qualified supervisors be appointed to maintain the
 

General Electric (GE) locomotives (A-4.5)
 

- that present cleaning procedures be improved or that an 

automatic washing plant be constructe at Jibrine to clean 

locomotives before ontrv into the shops (A-4.5) 

- that coach cleaning and maintenance be improved (A-4.5)
 

- that qg.eater emphasis be placed on environmental design
 

of facilities (A-4.4)
 

- that a scrapping and clean-up program be instituted 

(A-4.5) 

- that a four-channel radio system be considered for the
 

whole network (A-4.6)
 

that Centralized Traffic Control (CTC) be installed
 
from Aleppo to Damascus and Tartous (A-4.6)
 

that the signalling supply contract ratified in May
 

1980 be modified to cover 'nstallation of CTC from Aleppo to
 
Damascus and Tartous (A-4.6)
 

- that tariff policy be adjusted to encourage maximum 

efficient use of railway infrastructure (A-6.5) 
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- that the older passenger tariffs still in operation be 
sharply increased (A-6.5)
 

- that a management information section be formed to 
prepere up-to-date quarterly financial trafficand statements
 
(A-7.1)
 

- that an annual analysis of costs and revenues be made 
by7 service arid commodity (A-7.1) 

- that responsibility for the preparation and monitoring
of expenditure budgets be giver, co individual directors (A-7.1)
 

- that the annual accounts for years 1976 to 1979 be pro
duced as soon as possible (A-7.5) 

- that a depreciation account be prepared based on 
appro
priate asset lives (A-7.5)
 

- that the target dates for the bringing into operation
of a line and the traffic forecasts and technical assumptions

underlying its justification be incorporated into future five
year plans (A-8.4)
 

- that rolling stock acquisitions be authorized only on 
the basis of outline future stock diagrams and working time
tables (A-8.4) 

- that the order out to tender for 80 locomotives of 
3,000 horsepower he phased with delivery of 50 units in 1982/83
and the remaining 31 in 1986/87 (A-8.4) 

- that consideration be given to different types of loco
motives for passenger and for freight service (A-8.4) 

-
 that coaches and freight wagons be ordered for delivery
 

before 1985 (A-8.4)
 

A-1.5 rCFuNICAL ASSISTANCE PROGRAM 

The traffic volume projected by the Consultants for CFS in 1985
 
is of a level consistcnt with the major investment being under
taken in new railway facilities. It will not be achieved, nor 
will the postulated operating efficiencies, without a major

change in the training and general attitude of many railway 
em
ployees. Highly disciplined operation will be required by 1985.
 
It is un;:easonable to expect CFS management to carry through

the necessary staff recruitment and training programs or the
 
introduction of new operating techniques without outside assis
tance. 
It is the view of the Consultants that a comprehensive
 
program of technical assistance must be provided as soon 
as
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possible. It is essern.0a that such a program be undertakern in 
large part by a consulo.ng subsidiary of one oi. the world's 
major railways and that a railway operating to European UIC 
standards be associated with the program. The assistance should
 
be of a wide range and last for a minimum period of two yenrs. 
Alsc, senior CFS personnel should be encouraeyd to srpend time 
abroad assimilating the experience of other railways.
 

The Consultants' recommended staffing schedule for the techni
cal assistance program is shown in Plate A-1.2. The tasks and 
qualifications for )ch advisor are given in Appendix A-1.1. 
Such a proq ram, involving 30 man-years of foreign consultants'
 
time in Syria, is estLjiated to cos: SP 12 to 15 million (at 

1980 prices) includin, lacal expenses. This is equivalent to 
the capital :nost of only four main-line locomotives. -uch an 
invLwtjlwL in humln L.Ojr'n in hasic to the successful opera
tion of the future railway system. The return in terms of im
proved techniques and increased efficiency should pay for the 
expenditure over a short period. 
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No 


1 


2 


3 


4 

5 

6 

7 

8 

9 

10 

11 

12 


13 

141 

15 

16 

17 


18 


PROPOSED STAFF IN(; SCHEDULE
 
RAILWAY TECHNICAL- ASSISTANCE PROGRAM
 

1MONTH 0 
TITLE 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Project Manager!Chief Planner 24 

Manpower Planner 18 

Training Advisor 24 

Rules, Standards, and Safety Advisor 18 

Diagramming/Time Tabling Advisor _ _ _ _I__ _ _ _ _ _18 

Railway Costing/M anagement . _._._._._. 18 

Accountant - - - 24 

Marketing Advisor 18 

Tariffs Advisor 18 

Port/Rail Operations Advisor 12 

Economist 24 

Reclamation Advisor 12 
Signal/Communications EngineeringAdvisori np18 ___ 

Track/Structures Engineering Advisor 24 

Mechanical Advisor - Traction 24 

Mechanical Advisor - Rolling Stock 24 

Stores Control Advisor 18__ 
18 

Systems Analyst 18 

Short-Term Specialists M'm niUnininm m m W 24 

360 C 



APPENDIX A-1.1 

TECHNICAL ASSISTANCE PROGRAM 
STAFF TASKS AND QUALIFICATIONS 



APPENDIX A-l.1
 

Technical Assistance Program Staff Tasks and Qualifications
 

1. PROJECT MANAGER/CHIEF PLANNER
 

Specific Tasks and Outputs
 

Assist and advie 
the Director General 
in all aspects of the
technical assistance program, including:
 

- directing and 
 coordinating the 
 technical 
assistance
 
program
 

- coordinating with the State 
Planning Commission,
Ministry of Transport, the

and other Government agencies 
 as
 

necessary on 
the work of this 
team
 

-
 providing the Director General with continuous information on the progress of the program and 
problems encountered
 
and the proposed solutions
 

- reviewing the railway componeit 
of the 5th Five-Year
Plan and other proposed railway developments
 

- developing a detailed medium term 
planning strategy to
1990 for railway services and 
a 
broad outline strategy to 2000
 

Qualifications of Advisor
 

General
 

Have a well documented background in management of trainingprograms with a 
broad knowledge of railway systems.
 

Experience
 

Have served a minimum of 15 
years as supervisor and manager of
 
training schools 
in the field of railways.
 

2. MANPOWER PLANNER
 

Specific Tasks and Outputs
 

Assist and advise the CFS General Manager of Administration and
personnel as follows:
 

- prepare a 
 staff analysis and 
 classification 
system

appropriate for manpower planning purposes
 

- determine 
 by comparison 
 with equivalent external
positions 
the appropriate salary scale for 
each employment
 
class
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- estimate manpower requirements by class annually to 
1985 and for 1990 consistent with the planned system expansion 
and the projected volume of operation 

- identify deficiencies and over-staffing in the 
estdblishment proposal submitted to the Government by the CFS
 

- identify potential areas for recruitment
 

- assist the training advisor in setting up a program for
 
training employees in manpower planning techniqus
 

- assist in setting up a manpower planning unit for the 
CFS 

Qualifications of Advisor
 

General
 

Have a technical 
 background in industrial engineering, or
 
equivalent, and a thorough understanding of railways, including
 
mairitenance, operations, and engineering.
 

Experience
 

Have 	served a mi.nimum of 15 years with railway companies as a
technical employee and supervisor in the field of personnel and
 
manpower planning.
 

3. TRAINING ADVISOR 

Specific Tasks and Outputs 

Assist and advise the Directorate of Training, as follows: 

- investigate and inventory existing planned training
facilities 	and programs 

- determine the requirements for training in detail to
 
1985 and in outline to 1990 consistent with the forecast man
power requirement
 

- identify deficiencies in existing and planned facili
ties and programs, and recommend action required to correct 
them 

- identify foreign and non-CFS domestic training require
men' s 

-
 help 	prepare specific training programs for each iden
tified training need
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- assist in the conduct of the training programs and in 
evaluation of the effectiveness of each program 

- help develop a long-range training prograir including 
staffing, facilities, and a preliminary budget
 

Qualifications of Advisor
 

General
 

Have a thorough knowledge 
of railway operation, maintenance,
 
and engineering. Be familiar with the general educational back
ground required by the employees of the various departments.
 

Experience
 

Have a background in the 
teaching and management of technical
 
training programs, especially in the field of railway and rail
 
transit networks. Have 
a minimum of five years of experience as
 
a manager of a technical training school.
 

4. RULES, STANDARDS, AND SAFETY ADVISOR
 

Specific Tasks and Outputs
 

Assist and advise the CFS General Manager of in
Movements the

preparation and implementation of a program of rules, regula
tions, and safety standards, including:
 

- the coordination of the program with all 
 General
 
Managers and concerned Directors
 

- the establishment of a close working relationship with
 
the other advisors of the technical assistance program
 

- the publication of rules, regulations, and safety

standards addressing all 
facets of railway operation and main
tenance
 

- the establishment of a training program to insure that
all employees have a thorough working knowledge of the rules,
 
regulations, and safety standards
 

Qualifications of Advisor
 

General
 

Have a technical background in industrial engineering with a

knowledge of the rules, regulations, and safety standards in
 
force on major railway networks. Be an effective communicator
 
and have the ability to work with railway maintenance engineer
ing and operating staff.
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Experience
 

Have served a minimum of 15 
years with major railway companies
 
in a management position, preferably in safety and training.
 

5. DIAGRAMMING/TIMETABLING ADVISOR
 

Specific Tasks and Outputs
 

Assist and advise the 
CFS General Manager of Movements in the
 
preparation of working timetables, motive power, and rolling

stock diagrams as follows:
 

- prepare and draft working timetables for the Damascus-
Aleppo line consistent with the forecast initial traffic
 
levels
 

-
 prepare rolling stock and motive power diagrams for the
 
Damascus-Aleppo line service
 

- review working timetables and rolling stock diagrams
for all lines now in service 

- assist the training advisor in establishing a program
for trai.ninq necessary employees in diagramming and timetabling 
techniques 

- assist in setting up a diagramming and timetable
 
section
 

Qualifications of Advisor
 

General
 

Have a good working knowledge of railway transportation, which
 
will include a thorough knowledge of types and classes of
 
diesel and electric locomotives and rolling stock. Be familiar
 
with UIC standards.
 

Experience
 

Have served a minimum of 15 years with major railway companies

as a traffic supervisor with a minimum of 
5 years having Deen
 
dedicated to the preparation of working timetables and rolling

stock diagrams.
 

6. RAILWAY COSTING/MANAGEMENT ACCOUNTANT
 

Specific Tasks and Outputs
 

Assist and advise the Director of Finance and the Director of
 
Marketing in cost accounting procedures as follows:
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- prepare and assist in the implementation of a classi
fication system for expenditures and receipts for accounting
 
purposes
 

- determine to the extent that data permits the direct
 
cost incurred by major commodity groups, transit traffic, and
 
major passenger service
 

- study and advise on the appropriate share that indi
vidual traffic should bear of indirect costs 

- provide training in management accounting and traffic 

cost techniques
 

- assist in establishing a traffic costing section 

- advise the management information section theon con
tent of its financial report
 

Qualifications of Advisor
 

General
 

Have been employed with railway companies and be knowledgeable

in all aspects of cost accounting.
 

Experience
 

Have served a minimum of 10 years with major railway companies
in the field of cost accounting and served a minimum of three 
years as a supervisor responsible for cost accounting pro
cedures and the compilation of reports and data required 
for
 
management decisions.
 

7. MARKETING ADVISOR
 

Specific Tasks and Outputs
 

Assist and advise the Director of Marketing in the following
 
areas:
 

- determine to 
the extent that data permits the potential

freight traffic that would be economically attractive for rail
way transport
 

-
 coordinate with the State Planning Commission, Ministry

of Transport, and other Government agencies, necessary,
as to
 
seek to direct Government freight to the railway system when it
 
cam be most economically transported by rail
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- prepare 1frorn availbble Government data otherand
sources a list of 
shippers tha 4 
should be contacted] to develop

raJ.l transpoct
 

- study and make recommendations 
on how railway services
could be improved attract
to potential shippers and 
 serve
existing customer-s beter
 

-
 study rail loor-to-door service and make recommenda
tions as to i.ts potential in Syria 

Qual ifications of Advisor
 

Ge nera3 

Have thorough knowledge of railway marketing for both passengerand freiqht services, including containerized ,argo and industrial rail warehousing complexes.
 

Fxper i ence
 

Have served least
at 20 years with majora railway in itstraffic dlepartm( L, with a minimum of 5 yearswith ren;onsibhiities as an offi 'erof supervising and promoting marketing
deve lo.men t. 

8. TAHIi'9F ADVISOR
 

Specif[c Tasks and Outputs
 

Assist and advise the General Manager of Planning and Marketing
 
in the following areas:
 

- formulation of proposals for freight rates and pas
senger fares
 

- publi cation and distribution 
 of tariffs or rate 
schedules 

- preparation of testimony on rates before rate regulating bodies 

- classif icat ion of freight through joint bureaus 
and
 
committees
 

-
 planning of freight and passenger schedules in conjunction with movement officers
 

Qualifications of Advisor
 

General
 

Have 
a thoroL-h knowledge of railway operations, transport, and
 
traffic; have had special 
 training in transport and the
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establishment of tariff rate schedules; and have a working
 

knowledqe of 11IC 
tariffs including transit rates.
 

Experience 

Have 
served with major railroads for 20 years in their operations, transport, 
and traffic departments. Have 
had a mninimum
of 
5 years working with the establishment of railway tariffs.
 

9. PORT/RAIh OPERATIONS ADVISOR
 

Specific Tasks and 
Outputs,
 

Assist and advise 
the CFS Director General 
in the preparation
and implementation 
of an overall program for port/rail opera
tions, including: 

- the efficient operation of a port/rail transport

system
 

- ra&i transport of commodities 
which are rail oriented
 
and are e,-onomi.cally transported by rai.l
 

- the coordination between the 
CFS Director of Port Liaison, General Manager of Planning and Marketing, representatives
of CFS Div i.sion Managers, and Director General of Ports 

- the evaluation of rail facilities 
in the ports 

-- the proposing of recommendations as to modi.fications,
expansi.ons, and 
changes 
in operating procedures to facilitate

expedient and economical port rail service
 

Qualifi.cations of Advisor
 

General 

Have 
a well documented background in rail/port operations. Have
been employed 
by a major railway or port authority to manage

rai.l traffic at 
a port facility.
 

Experience
 

Have served a minimum of 20 
years with major railway companies
as a trainmaster 
or terminal superintendent with a minimum of 5
 
years managing rail traffic at 
a port facility.
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10. ECONOMIST
 

Specifhc Tasks and Outputs
 

Assist and advise the Director of Planning and Statistics in
 
the following endeavors:
 

- conduct economic studies of the existing svs.tei,
 

- conduct economic studies for the planning of future
 
railway expansion
 

- provide inputs for decision making as to alternative 
courses of action in railway planning 

- analyze e 
historical trends 

. ting 
aind to 

transport statistics to establish 
use as data base for forecast of 

future trends 

- prepare economi.c and financial data on 
motive power and
 
rolling stock costs
 

- analyze railway policy and effect on 
national economy 

- prepare the economic section of railway feasibility 
studies 

- assist training advisor in setting up a training course 
i.n above functions
 

Qualificatiens cf Advisor
 

General
 

Have a sound background in railway transport economics and have
 
demonstrated capability for analytical 
and planning type work.
 
Be ahle to work effectively as a member of a technical
 
assistance proqram. 

Experience
 

Have a minimum of 5 years experience in the field of transport

economi.cs and planni.ng and experience in research and evalua
tion, preferahly in rai.lway transport.
 

11. RECI 1\IATION ADVISOR 

Specific Tasks and Outputs
 

Assist and advi.se the CFS General Manager of Movements in the
preparation and implementation of a program fer the reclamation
 
of obsolete and surplus equipment, raterials, and parts,
 
includi.ng:
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- the preparati.on of a list of surplus and obsolete
equipment, materials, and parts that 
should be disposed of 

- thei preparati.on of papera indicatIng trackage, warehouse 
area, and real estate that 
could be more profitably

Utilized through 
a reclamation program
 

- the coordination 
of the program with 
all concerned

departments
 

- the coordi nati.on with the General 
Manager of Finance
and Law relative to sale of 
reclaimed materials
 

- the establishment of an 
on- 9 .ing department for future
 
reclamat ion
 
Qualifications of Advisor
 

Gener, l
 

Have a documented background in railway 
store keeping with
experience ;n the classification and sale of reclaimed railway

materials.
 

E~xperience
 

Have served a minimum of 15 years wi.th 
major railway companies
;.n various storekeepi ng positions. Be 
 familiar with 
track,
structures, traction, and rolling stock 
commodities and 
inventori.es. Have a
held responsible supervisory position 
in the
classif;.cation and reclamFation of obsolete and surplus commodi
ties, equi.pment, and mate--ials.
 

12. SIGNAL/COMMUNICATIONS ENGINEER ADVISOR 

Specific Tasks and Outputs 

Assi.st and advise 
the CFS General Manager of Engineering in
preparation and implementati on 
the
 

of the following signal/com
munications program:
 

- rules, regulations, and standards
 

- preventive maintenance
 

- organi.zation
 

- employee training
 

- reclamation of surplus equipment and materials
 

- warehousing and logistics support
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- design and specification for future signal and communi

cation systems.
 

Quali 	ficationsi of Advisor
 

General
 

Have a well documented background in the design, installation, 

and maintenance of modern railway signal and communication 
systems. 

Fxper iCnCe
 

Have ser~vei a nimum of 25 years with major railway or signal 
cnr,n n {I'P . n ricn.cn, installation, and maintenance of 

modern siqral anr communication systems. Have held responsible 

posvtion; ii design, installation, and maintenance, serving a 

minimum of c as a senior signal maintenance engineer oryears 

superintel ciRt (,f siqnal installation.
 

13. TFACIT[JTNIFS .UGINFURING ADVISOR 

Spec it c Tasks and Outpiuts 

Assist and advis- the CPS General Manager of Engineering in the 
preparation and implementation of the following track and 

structure programs: 

- rules, regulations, and standards 

- mechanized track and structure mainternance 

- preventi.ve maintenance for off-track and on-track 

equipment 

- research and construction relative to alleviation of 
drifting sand/silt hazards 

- employee traini.ng 

- reclamation of surplus track equipment and materials 

- warehousi.ng and logistics support 

Qualifications of Advisor 

General 

Have a well documented background in the civil engineering 
aspects of railway design, construction, and maintenance. Be 
familiar with UIC standards. 
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Fxper i e-n ce 

Have served a minimum of 25 years with major ra ilwiay andrailway construction companies, preferably in both maintenanceand construction. 
 IIave a thorough knowledge of Lailwayconstruction maintenance in ariJ regions.and Have servedline supervisor and officer asline including a minimum of 5 yearsin overall charge of construction projects maintenanceproects, attaining the sition 
and 

p of proiect manager, project
super in tendent, or senior enginear. 

IANICAL 


Sp.cific Tasks and Outputs
 

Assist and advise 


14. 1 APVISOR,/TRACTION 

the CPS General Manager of Engineering in thepreparation and 
implementat;.on of the 
following diesel electric

and mechanical locomotive programs:
 

-
 rules and regulations relative 
to locomotive operations 

- preventive m- int-enance including scheduled overhaul
 

- employee ttaitiing 

- reclamation of surplus materials and equipment
 

- warehousinq and logistics support 

Qualifications of Advisor
 

General 

Have a thorougI knowledge of diesel electric and mechanicallocomotives, locomotive-serving facilities and 
repair shops, in
addition to training 
 in modern maintenance 
 and logistics
support programs. Be 
familiar with UIC standards.
 

Experience
 

Have served a minimum of 
15 years with major railway companies
as a technician, li.ne supervisor, including a minimum of 5years 
as a mechanical 
traction superintendent 
and/or master

motive power mechanic.
 

15. MECHANICAL ADVISOR/ROLLING STOCK 

Specific Tasks and Outputs 

Assist and advise 
preparation 

the CFS General Manager of Engi.nee-rinq in the
and implementation 
 of the following passenger
coach, generator/baggage car, and 
freight vehicle programs:
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- rules, regulations and standards pertinent to their 

use, 	loading, anr] movement in trains, 

- long-ran,-e pieventive maintenance 

- running repairs 

- major repairs
 

- employee training
 

- reclamation of surplus equipment and materials
 

- warehou.ing and _.ogistics support 

Qualifications of Advisor 

Genera! 

Have a throrougi knowledge of railway rolling stock, service and 
repair facilities, modern maintenance procedures, and logistics 
support proqrams. Re familiar with UIC standards. 

Excer i ence 

Have 2ervEcd a minimum of 15 years with major railway companies, 
having -;erve ias a technician, line supervisor, with a minimum 
of 5 years as a chief mechanical officer and/or a shop super
intenIent of rolling stock. 

16. STORI.; -ONTRVOL ADVISOR 

Specif'c Ta ano Outputs 

Assist anci advise the CFS General Manager of Finance and Law in 
the preparation and implementation of logistical programs, 
including: 

- rules, regulations, and standards 

- procurement of spare parts, materials, and equipment 

- warehousing and distribution 

- logistics facility maintenance 

- reclamation of obsolete and sut'plus materials, spare 
parts, and equipment 
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Qualifications of Advisor
 

General
 

Have a well documented background
support, in modern railway logisticalwith experience 
 in purchasing,
distributinq warehousing,
track materials, motive and
 
parts, si3nallinq power and rolling stock
and communication 
components,
construction supplies. Be 

and general

familiar with UIC standards.
 

Dfler ience 

Have served a minimum of 25 years within the position major railway companiesof stock clerk, shippingagent. A minimum nf clerk, and purchasing5 years of experience shall have heen spent
in the position 
of a senior purchasing 
agent and/or senior
general 
store keeper.
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Chapter A-2
 

ORGANIZATION
 

A-2.1 GENERAL
 

An effective organization structure 
is particularly important
for railways, which 
 complex and difficult
are to manage. They
are 
highly verticaily integrated, performing all 
 their own
maintenance 
 and prov;ding their 
own track and structures.
Inherently 
dispersed qeographically, 
they must nevertheless
operate in a 
very disciplined fashion. Their 
output is of a
multi-product type with 
each component sharing many 
facilities
in comimotni with the 
others. Conflicts 
between departments 
are
inevitable because their objectives necessarily conflict. Optimizing the performance of any 
one department will 
produce a
sub-optimal position 
for the whole system. The tradeoffs between departments required 
for the most efficient operation 
of
the network are 
learned only through long experience. Finally,
insurinq that the potential for movement 
that has been created
is actualized 
in terms of traffic is frequently overlooked as 
a
 
management task.
 

The railways 
in Syria are no different from those in other
countries in these
having management problems. They
ferent from are
most in being given a virtually 
dif

new system with
which to operate. This 
is both an opportunity and 
a responsibility. 
If the new railway is used effectively, it will be a
great asset in the nations's transport system. 
Failure will be
a correspondingly great waste of precious investment 
resources.
 

A-2.2 LEGISLATIVE POSITIOt
 

The General Organization for Establishment 
of Railways, which
is referred to throughout the report by 
its UIC designation 
-CFS - has its headquarters at 
Baghdad Station, Aleppo. The 
current establishment and organizatioi 
of CFS is set out 
in Legislative Decree 
No. 153 of 31 December 1964, is modified by
Decree 18 of 15 February 1974 and Decree 1612 of 
4 August 1977.
Decree 153 
lays down the responsibility of the director-general
and lists those decisions requiring prior cabinet or 
ministerial approval. 
Decree 18 is the umbrella law for all general
organizations, companies, 
and establishments. 
In the case of
CFS, it amends Decree 153 
in particular in specifying that 
the
board of directors 
should be internal to 
 the organization
rather 
than external, as previously required. Decree 1612
up a General Company sets

for Railways Construction with 
responsibility for the construction, execution, 
and furnishing of all
CFS new lines. The Construction Company 
is connected 
to CFS,
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beinq responsible to the director-general, but in most respects 
it acts as an i - pendent body. Its headquarters are in Aleppo.
The decree limits its capital to SP 100 million. 
The e '> nt n [ has)ar CF> little freedom of action in major 
policy mtorn in terms of legislative provision. Its author
ized e,, -t and annual budgets are subject to legisla
tion. Nnq,. ar, salaries are set by the Government and tariffs 
canrot 1K ,tr-d without Presidential approval. Kontracts of 
more ,;P 21,000 require Government ratification. The board
of di ret rs and the director-general do have considerable 
freedo,, however, in formulating policy and programs for its
irnpLemr' t t " and in day-to-day operations of the railway.
Govern,-r intervention has been more in the nature of delayingapproval fr proposals than of detailed control or sgpervision. 
Such del'j can he important, however; for instance, an appli ation for a much increased establishment for CFS has been await
ing Government action for a considerable period.
 

A-2. 3 ESTARISHMENT 

in Table A-2.1 the 7FS staff, including those employed in the 
Construction 'crpranv, are shown by category and by level ofeducationat , ,,venent. From end-1970 to end-1974 numstaff 
ners incre vne , 22 percent, and from end-1974 to end-1978 by
42 porcent to) reach a total of 7,139. Of these, 2,900 were em
ployed in the Construction Company. The large majority of staffare classifie! as general workers. The proportion of profes
sicnal and technical staff has, however, increased consider
ably, from 4.5 percent of the total in 1970 to 9.7 percent in
1978. The level of educational attainment shows athat high,
althouqh fallinq proportion of staff has not reached the pri
mary certificate level. 1970, percent soIn 76 were classified

falling to 61 percent in 1978. The proportion of graduates, or 
holders of the secondary certificate, increased from 10 percent 
to 14 percent over the same period. 

True ruilwa' staff numbers, excluding the Construction Company, 
are ; own by directorate in Table A-2.2. In July 1979, out of a
tota t 4,005 staff, 35 percent were in traction and rolling
stock, ( percent in movements, and 28 percent in fixed facili
ties. A total 
of 526 staff or 13 percent were classified as
 
temporary workers, the remainder being permanent staff. A large
increase in establishment, representing near doubling of staff,
has been proposed to the Government by CFS. The suggested new
totals by directorate given Table A-2.2. Thisare in staff of 
8,642 employees for 1,900 kilometers of railway give a ratio of4.5 employees per route kilometer. With the expansion of ser
vices and network underway, there must clearly be a substantial
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Table A-2. 1
 

STAFF BY 
CATEGORY AND EDUCATIONAL ATTAINMENT
 

1970 1974 
Staff 
1975 

at Year-End 
1976 1977 1978 

Staff Cat egory 

Administrative 381 444 724 725 800 700 

Professional 
Technical 

and 
186 258 289 579 524 690 

General Workers 3,232 3,958 4,005 4,026 4,840 5,446 

Others 310 355 369 370 252 303 

2otal 4,109 5,015 5,387 5,700 6,416 7,139 

Educational 

Achievement 

Doctorate/Higher 
Degree 40 42 39 45 45 50 

University 
Graduate 130 153 129 166 170 180 

Secondary 
Certificate 250 627 692 777 793 805 

Primary/Inter

mediate Certi
ficate 575 614 1,153 1,025 1,286 1,587 

Literate 2,213 2,466 2,424 2,500 2,622 3,012 

Illiterate 901 1,113 950 1,187 1,500 1,505 

Total 4,109 5,015 5,387 5,700 6,416 7,139 

Staff of General 
Company for Railways 
Construction 

(included 
in above) 1,904 2,196 2,280 2,400 2,840 2,900 

-------------------------------

Source: CFS 
Planning and Statistics.
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Table A-2.2
 

STAFF BY DIRECTORATE
 

Permanent Temporary Total Proposed
 

taff-- Staff 31 July 1979 Establishment
Directorate --


Traction and
 
Rolling Stock 1,354 41 1,395 2,160
 

2,934
Movements 	 987 216 1,203 


269 	 1,989
Fixed Facilities 862 	 1,131 


Finance 218 - 218 	 371
 

12 	 22
Medical Services 12 


46 	 961
Director-General 46 


4,005 	 7,5722
526
Total 	 3,479 


Source: CFS Flanning and Statistics.
 

Note: General Company for Railways Construction staff excluded.
 

Commercial and
1 	 Director-General, Administrative and Legal, 


International Relations.
 

2 	 Excluded from table:
 

P'ubll(i ;arage 	 192 

Publiu Relations 	 287 

Enclineering Institute 44
 

Studies 
 89
 

Planning 	 35 

Signalling and Telecomms. 423
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increase in staff during 
the 1980 to 1985 period. This increase
 can be kept to a minimum by placing emphasis on an adequate
training program that would 
increase overall 
management, maintenance, 
and operating efficiencies and reduce need
the for
excessive staffing. 
The present requirement for a decree to be
issued before such an increase 
can be made is very restrictive.
A rapidly expanding organization needs flexibility in setting
its own 
staffing levels and the filling of key positions may be
much delayed before 
an overall change in staffing is approved.
To overcome 
this restriction, the director-general should be
given authority to increase 
the establishment 
by up to, say,
5 percent 
in any year as long as an application i awaiting
Government authorization. 
This would insure 
that at least the
most important positions could be filled ahead of 
the issuance
 
of a decree.
 

In Table 
A-2.3 the number of 
staff in each salary range is
shown. The rates are 
base levels excluding allowances and overtime payments. In March 1979, 
55 percent of all 
staff received
monthly wages of under SP 445 and 8.4 
percent earned over
SP 705. In December 1974 the corresponding proportions 
were
 
71 percent and 5 percent.
 

A-2.4 MANAGEMENT STRUCTURE
 

The present management structure 
is shown .n Plate A-2.1. A key
to the position numbers 
is given in Table A-2.4. The board of
directors consists of the director-general and the directors of
finance, movements, traction 
and planning, the technical 
director, 
and a labor representative. 
The board meets at least
monthly. The assistant director-general does not sit on
board, 
 although all directors report 
the
 

through him to the
 
director-general.
 

A change in management structure is 
recommended 
for the much
larger and more complex system of the future, 
even though any
such change might be 
 disruptive and even counterproductive

initially. The major shortcomings of the 
current structure are:
 

- overloading of 
the assistant director-general position
 
- no marketing department
 
- no forum 
 for liaison with major customers
 
- no divisional structure
 
- poor provision for rules and 
safety
 

The revised structure proposed the
by Consultants is illustrated in Plate A-2.2, 
with the key to position numbers in
Table A-2.4. The position of 
assistant director-general, which
will soon fall vacant on retirement of the incumbent,
abolished as 
such, although during absences 
is
 

of the directorgeneral one of the general managers (GMs) would be nominated to
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act temporarily in the position. A new tier of five GMs is 
created, eacn of whom would be a member of the board of direc
tors. The (QX positions are finance and law, administration and 
personnel, "a'ernts, olanning and marketing, and engineering. 
The GMs "nd the director-general would form a management 

committee ,on Yq zLe railway. Position descriptions outlining 
the suqCJs tLe - a i bi 1 ities of the GMs are cotained in 

Appendix A-!.2 of the Final Phase I RWport. Existiny director 
positiory wonoi he little cianged except that repo-rting would 
be to a KY ra te thn to the assistant di rec or-general. The 
administrnt : re-sponsibilities of the present director of 
acministratin and legal affairs would b, transferred to the 

neCwVI GN adminig ra t ion, which would also be in control of 
cor t t , t from the office of the dir.ctor-g.neral..ic7, ...
 

.fov;:ents position might well be split into 
two, ;ith dirctors of passenger and of freight services. The 
rules ar' fe''i L-functions of the technical director would be 
transferred to hie new director of roles and safety. The tech
nical direc-toL would then be free to "oncentrate on technical 
studies, itnouding evaluation of the productivity in use of 
equipment, an on operations research and work stuny, areas 
that will become incrnsingl, important. 

Five novw d eeccrs are pon-osed to cover port liaison, recla
mation, rules and safety, marketing, and training. Position 
descr ipt on. for these and for new assistant directors of 
transport economicy, sales, market research, safety, and rules 
are contained in A!ppendix A-2.1 of the Final Phase I Report. 
Tne Consultants view the -arly creation of these positions and 
the GM posit [ons to be en- ntial to strengthen the management 
team to meet the coining chali- ie of an expanded system.
 

The Ports of Kanetakia and Tartous are already important traffic 
generatorn for the railway and their importance is expected to 
increase a:nsKerably in the next few years. In order for rail 
operations to he carried out efficiently in the port areas and 
for rail to compete for and capture as nuch port traffic as it 
can carry economically, a new emphasis on the ports is pro
posed. Four separate recommendations are made to this effect: 

- The d irectors-general of the Ports of Lattakia and Tar
tous should sit on the new advisory board of directors
 
(discussed below).
 

- A port liaison office that reports to the director
general of the CFS should be set up. 

- The GM planning and marketing personnel should pay
 
special attention to the development of port traffic.
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Table A-2.3 

STAFF SALARIES
 

Salary Range 
 Staff Category at Year-end
 

(SP per month) 1974 1975 
 1976 1977 19791 

310 - 345 
 2,184 
 2, 149 1,179 
 802 

345 - 390 
 979 
 6:4 1,148 828 
 2,362
 

390 - 445 
 415 920 894 
 1,235 1,564
 

445 - 555 
 864 455 1,324 1,140 1,374
 

555 - 705 
 321 764 692 
 1,768 1,223
 

705 - 975 
 202 
 400 
 398 
 428 
 320
 

975 - 1,280 40 62 51 
 131 
 214
 

1,280 - 1,610 10 
 13 
 14 
 66 
 41
 

1,610 and over 
 - - 18 27 

Total 5, 015 5,387 5,700 6,416 7, 125 

Source: 
 CFS Planning and Statistics.
 

Note: Salaries 
are base levels excluding overtime and
 
allowances. 

1 As of 31 March. 
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TABLE OF ORGANIZATION 
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Table A-2.4
 

KEY TO ORGANIZATION TABLE-CFS
 

01 Office of the Director- 14 Pltnning 
General 

21 K> respondence and Files 
02 Consultants 

22 T-raction 
03 Public Pelations and Inter

national ?hqreements 23 Technical 

04 Training School 24 Wagons and Coaches 

05 Correspondence and Files 
25 

Inspection 

Secondary Locomotive 
06 Central Garage Sheds 

1 Director of Planning and 26 Primary Locomotive 
Statistics Sheds 

2 Director of Traction and 31 Correspondence and Files 
Rolling Stock 

32 District and Mechanics 
3 Director of Fixed Instal- Workshop 

lations 

4 Director of Finance 
33 Railway Installations 

5 Director of Medical Services 
34 Buildings 

35 Mechanics 
6 Technical Director 

7 Director of Movements and 
36 Agricultural 

Transport 37 Materials 

8 Director of Signalling and 41 Expenditures 
Communications 

9 Director of Administration 
42 Wages and Social 

Insurance 
and Legal Affairs 

10 Director of Public Relations 
43 Expenditure Control 

11 Correspondence and Files 
44 Contracts and Purchases 

12 Training 
45 Correspondence and Files 

46 Funds 
13 Statistics 

47 Incomes 
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Table A-2.4 (Cont.;nued)
 

48 Stores 76 Freight Section
 

51 Correspondence and Files 77 Movements
 

52 Pharmacy 81 Technical
 

53 Doctors 82 Communications
 

61 Project Studies 83 Signalling
 

62 Equipierit dfIu Structure 84 Electrical 
Studies 

85 Correspondence and Files 
63 Regulations and 

Instructions 91 Legals 

64 Locomotive Safety 92 Personnel
 

65 Correspondence and Files 93 Expropriation
 

71 Corcespondence and Files 94 Coriespondence and Files
 

72 Statistics 101 Security
 

73 Customs Stores and Ware- 102 World Food Office
 
houses
 

103 Publicity
 
74 Control
 

104 Correspondence and Files
 
75 Passenger Section
 

Source: CFS Planning and Statistics.
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External 
Audit 

ORGANIZATION 
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- Divisional managers sould be appointed at Lattakia and 
Tartous and have particular- responsibility for port 
traffic on.eratioris.
 

The director of the Port Liaison Office would maintain on a 
day-to-day h.s s hitch level contact with port and shipping 
officials and w-lr nr>- users and would coordiriate the port
related activities of the movements and planning and marketing 
department. V,'ith the key traffic position of the tpst- and the 
inter-departmental nature of the Port Liai -on Office's respoir
sib li ties i t5 di rector shol d report. to the di ector-L eral 
rather than to eny one of the GMs. 

the sale a,d rem.,-oval, from tihe sster of al materials and 
rollinq stock surplus to requirements. The macnitude of t.ris 
task at the present time is such that a temporaLy ap)o.ntment 
at the director lev-l is warranted to undertake it (see ec0tion 
A-4.5). After t: ,a scrap backlog has been cleared and procedures 
for surpl us ,isrwsa, have been set up, the responsibility could 
be handled it . lower level. 

The dire, t r i>t t J1Ie anid safety would have twin responsi
bil it ies . , c, c t io with line officers he would insure 
that aprt oi I ao hooks were prepared, and he would bee , 7te L 
respons it,'(,: o,()r rnforclnj; their observance. The urgent require
ment for tte s, tasks is discussed in Sections A-4.1 and A-4.3. 
Aiding h i an these tasks would he assistant director-s of rules 
and of safety. 

The Ii recto: of! mark,,ting position is a key one. Little atten
tion so tarcsheen given to exploiting the traffic potent al 
of the new lines. Current construction will add considerably to 
this ,)otential. The director of marketing would he responsible 
under the GM plann ng and marketing for market assessment, 
traffic development, sales, and advertising. Close liaison is 
reOquired with other dIirectors and with major customers to en
sure that rail's quality of service and tariff structure are 
competitive and that the service pattern is tailored to attract
 
the traffic most suitable for the railway. Assistant directors
 
of market research and development and of sales and service
 
would assist the marketing director in these tas.ks.
 

The director of training would have three basic responsibil
ities. He would promote the establishment of a modern training 
school, insure that the CFS meets major objectives through 
appropriate training programs directed at improved personnel 
performance and productivity, and maintain close liaison with 
department supervisors to identify training programs vital to 
the overall operation of the railway system. He would report 
directly to the General Manager of Administration and Personnel 
and work closely with the Railway Technical Assistance Program,
 
discussed in Section A-2.5.
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The final major new headquarters appointment recommended 
is

that of assistant director of 
transport economics reporting to

the director of planning and statistics. The primary role of

this position is to set up a management information system, the
output of which would be the quarterly traffic and operating
performance reports recommended in Section A-7.1. The transport
economist would in addition carry 
on special cost studies and

review capital expenditure proposals determine
to investment
 
priorities anJ rates of return 
on capital.
 

At )resent there is no forum for top-level contact between
major customers of 
the railway, Government departments, and the
board of directors. The Consultants view this as an important
weakness in the organization. Prior to Decree 18, the ofboard
directors was external and such foruma 
 existed, although not

with the membership now proposed. To overcome this problem, it

is recommended that an advisory 
board of directors be ap
pointed. It would be consulted and informed of major policy
decisions by the director-general and be provided with the
quarterly performance reports prepared by the assistant direc
tor of transport economics. It is recommended that the advisory

board meet quarterly. The proposed composition of the board is:
 

Director-General CFS 
Director-General Port of Lattakia 
Director-General 
Port of Tartous
 
Senior Representative State Planning Commission
 
Senior Representative Ministry of Transport

Senior Representatives from the petroleum,

phosphate, cement, iron 
and steel, and cereals
 
organizations
 

A CFS labor representative
 

As the rail system expands the need for decentralized control

and management will increase. At present, although there are
 
regional divisions within departments, these are not coordi
nated at the local 
level. It is now appropriate to institute a

second tier of management by dividing 
the whole system into

divisions and appointing divisional managers who will be 
re
sponsible 
for day-to-day operations of all departments in their
 areas. Divisional 
maragers would be of assistant director sta
tus. The divisions proposed are Aleppo, Deir 
Ez Zor, Al Kami-
shli, Lattakia, Homs, 
Tartous, and eventually Damascus.
 

The organization table of 
the General Company for Railways Con
struction is in and
shown Plate A-2.3, a key to the position

numbers is given in Table 
A-2.5. The southern projects, which
 
at present constitute the bulk the work,
of are administered
 
from an office in Homs. For financial control purposes and

monitoring of the physical progress of projects 
the CFS direc
tor of planning and 
statistics acts as intermediary between the
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GENERAL COMPANY 

TABLE 

FOR RAILWAYS CONSTRUCTION 

OF ORGANIZATION 

1 
SOUTHERN 

PROJECTSEXECUTIO4 

12 
[DIRECTOR OF 

PLANNINGI& STATISTICS 

13 
DIRECTOR 

OFEXECUTION 

Director-
General 

:4 15 
CIRECTOR OF1 EiCS 

CONCRETE
PLANTS OFFICE 

Central 
-Offices 01-05 

- 6 7 
DIRECTOR OF DIRECTOR 0F 

LAW 5 ADMNrt ECTIOk RATI-N 
FF IC A I N 

&NTRAI,, SIGK LLING.i 

18 
DIRECTOR 

AFINANC 

11-4 2-23134 41-4 5-55 6162 71 -73 81-8- 8 -

i t 3 



Table A-2.5
 

KEY TO ORGANIZATION TABLE
 

GENERAL COMPANY FOR RAILWAYS CONSTRUCTION
 

01 
02 
03 
04 
05 
1 
2 

3 
4 

5 

Secretary 
Administrative Committee 
Technical Office 
Correspondence and Files 
Security 
Southern Projects Execution 
Dirpeoor of Planning and 
Statistics 
Director of Execution 
Director of Cerient Products 
and Cross Ties Plants 
Vehicles Office 

31 
32 
33 
34 
41 
42 
43 
44 
51 
52 
53 

Correspondence and Files 
Supervision and Control 
Industrial Structures 
Tracklaying and Ballast 
Correspondence and Files 
Labnratory 
Technical Center 
Production Center 
Correspondence and Files 
Central Garage 
Vehicle Repair Workshop-
Jibrine 

6 

7 

8 
11 
12 
13 

Director of Law and 
Administration 
Director of Electrifi-
cation and Signalling 
Director of Finance 
Correspondence and Files 
Vehicle Repair Workshops 
Directorate for Super-

61 
62 
71 
72 

73 
81 
82 

Legal 
Personnel 
Correspondence and Files 
Signalling and 
Communications 
Electrical Office 
Correspondence and Files 
Finance 

14 
structure 
Directorate of Execution-

83 
84 

Control 
Stores 

21 
22 
23 

Southern 
Statistics 
Planning 
Correspondence and 
Files 

85 

86 
87 
88 

Salaries and Social 
Insurance 
Expenditures 
Contracts and Purchases 
Funding and Computations 

Source: 
 CFS-General Company for Railways Construction.
 

A-37
 



Construction Company and the Ministry of Transport and other 
Government departments. The budget of the Company is set by CFS 
after Government approval. The company acts purely as t he 
construction arm of the railway, although with greater freedom 
of action, particularly in salary structure and recruitment, 
than the railway itself. This has caused problems for the 
railway, with staff requesting transfers to the company. This 
situation emphasizes the low level of top railway salaries 
rather than overpaying by the company. 

A-2.5 TRAINING 

The technical assistance program proposed in Section A-1.5 will
focus 1.L i ti tn ] I t top lvelb uf managemIent. it will 

identify in some detail training requirements for middle and 
lower l evel. staff, hut cannot by itself satisfy them. The 
development of trining facilities and programs is comple
mentary tc the assistance program. 

Over e next foe., years, as the railway is extended to new 
area., )f tri, counTry and more intensive operations are 
introduced, the tra ining function will be a key management 
area. Pesp nsiility for it should be centralized under the 
contro] of a new director ot training, as discussed in Section 
A-2.4. To benefit from the technical assistance program such an 
appointment should be made as early as possible. Fach advisor's 
function would then include liaison with the director of 
training on the establishment and content of permanent training 
programs.
 

The position nf director must be created in such a way that: 

- a well-qualified and motivated director is attracted
 

- the director can work as a peer with the other depart
ment heads with whom he must continually coordinate
 

- the director has the responsibility and authority to 
carry out a training mandate in accord with an approved plan 
that he and the technical assistance advisors, and in partic
ular the training advisor, have prepared
 

- an adequate budget is allocated for the training
 
facilit ies
 

Present and proposed courses given in rules, regulations,
 
safety, and other areas should be coordinated initially with
 
the appropriate technical assistance programs advisor and the
 
training advisor. Once the content of the courses has been
 
developed and a pilot course run and evaluated, all further
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courses should be given directly hy the training department,

with appropriate support from the rules and safety department.
This leaves the latter with more time to carry out its inspec
tion and monitoring functions. 

The courses to be developed during the perioO of the technical 
assistance program should be based primarily 
on the criteria of
 
increase, operating efficiency and overall equipment and man
power productivity. They should he designed to measure the con
tribution of traininq to productivity by changing the behavior 
of the trainee in such a way that his increase in productivity 
can be measured. For example, if the average on-line delays to 
passenger and freight trains caused by breakdowns associated 
with lack of pLtuvenLi v maintenance could be reduced by 2Ci per
cent through adequate technical training, it is a positive and 
measurable benefit.. This approach allows trainLng to be evalu
ated on a cost/benefit basis (i.e., the saved passenger or 
freight train hours converted to costs/train hour), At present
there is a lack of adequate training facilities to carry out 
any integrated training program. The training advisor on the
proposed technical assistance team should assist the director 
of training in planning for required facilities in addition to 
developing a budget for their operation. It is essential that 
proper classrooms, mock-ups, special equipment, and adequate
training aids be available. 
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Chapter A-3
 

SYSTEM
 

A-3.1 
 NETWORK DESCRIPTION
 

The CFS network in commercial 
service in January 1980
1,375 totalled
route kilometers, comprising 482 kilometers of 
line constructed during 
the years 
from 1904 to 1940 and 
893 kilometers
that had been opened since 1967. 
New construction 
totalling 184
kilometers was 
in the 
final stages of completion. When added to
the present system, this will 
give an operating network 
of
1,559 kilometers. 
An additional 
139 kilometers 
now under
struction conis scheduled 
for completion prior to 1985, 
and a
further 194 
kilometers 
is planned for commencement and com
pletion by 1985.
 

The present network, as well 
as 
future planned construction and
lines proposed for feasibility studies, has been divided by
Consultants the
into 10 lines designated 0 through 9. This 
basically splits the network 
into lines with specific track and/or
geographical characteristics. 
The route kilometers by line are
summarized 
in Table A-3.1. Maps

stations and 

of the CFS system showing all
station-to-station 
distances 
and the Consultants'
line numbers were 
presented 
in Appendix A-3.l of 
the Final
Phase I Report. The lines are 
described below.
 

Line 1 Jibrine-Deir Ez 
Zor (Passenger Station)
 

This line was completed in 1969. 
 It is 323 kilometers
length, with one in
branch 
line of 10.4 kilometers serving the
city of Al Thawra 
and the Al Tabkah Dam Project. The line
traverses 
much 
of the area that will be irrigated under 

Euphrates Dam Project. 

the
 

Line 2 Jibrine-Lattakia Port
 

Completed in 1975, Line 2 is 
a continuation westward of 
Line 1,
passing through 
the coastal mountain range to serve the Port of
Lattakia. 
It is 207 kilometers in length, with 
one branch line
of two kilometers 
 that serves the passenger 
 station in
 
Lattakia.
 

Line 3 
Lebanese Border-Wadihi
 

This line, completed south of Homs 1927,
in links Rayak junction in Lebanon with the 
the
 

narrow gauge
line - Beirut to Damascus
with Aleppo. It has a length of 228 kilometers, with one
branch 
line of 21 kilometers opened in 1979 that 
serves
electric power station at Mhardeh. 
the
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Table A-3. 1
 

ROUTE-KILOMETERS BY LINE
 

In Last Under Construction Expected
 

To Fe Completed Completion
Operational Stages of 

By 1985


Raiiwy__ Construction Before 1985 


Line 0 81.076
 

Line 1 334.218
 

Line 2 209.425
 

Line 3 248.894
 

63.630 138.945
Line 4 


Line 5 109.521
 

50.565
120.435
Line 6 


Line 7 173.870
 

143.000

Line 8 


Line 9 217.400 

1,374.404 184.065 138.94,5 193.565 

Line 3 59.863 125.461 

(After Reconstruction) 

Feasibility-Studies Completed
 

80.00 (Approx.)Line 5 Tartous - Lattakia 

195.00 (Approx.)
Line o Tadmur - Deir Ez Zor 

Proposed FeasibilityStudy 

250.00 (Approx.)
Line 6 Tadmur - Albu Kamal 

(Alternative) 

- Fixed Installations - Technical Project (Studies. 

Line Number Designation - LBII 
Source: CFS 
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This line serves one 
of the higher-density population areas and
some of most 
fertile
the 	 and productive 
farmland. Industry 
on
this line is greater than 
on any other in 
the network.
 
Line 3 
After Realignment 1985 
(Homs) Snessel - Wadihi
 

Line 3 .s 
being completely 
reconstructed
with completion scheduled prior 	
to a new alignment,


to 1985. 	The
rcduce the length of 	
new alignment will 

meters, for total 
the existing line by approximately 7 kiloa length of 176 kilometers.hranch line that 	 The 21 kilometerwas constructed to Mhardeh will be 	 connectedto the Hama yard at 


will be 	an 
its new location upon completion. There
additin-al 
industrial 
spur track from 
the new
to the steel plant north of 	

line 
Hama. 

Line 4 Horms II-Damascus (Passenger Station)
 

Construction 
is underway on 
this line and
the suhgrade 	 a large percentage ofand drainage structure 
The 64 kilometers 	

work has been completed.between 
Homs II and Mhine is basically
pleted. The total 	 comlength of 
this line will 
be 203 kilometers.
 

Line 5 Homs II-Tartous Port 

The construction of this line hasphases. The first phase 
been carried out in twowas the constructionof railway 	 of 41 Iilometersfrom Akkari to the 
Port of 	Tartous
second phase was 	 in 1967. The
almost completed in 1979 and
operation in early A 	

it was to be in1980. 5-kilometer branch lineto the Lehanes: 	 Akkariborder will continue to 	
from 

and fors. 	 link Tripoli, Tartous,The length of the entire line will be 104when completed. 	 kilorwote2rsThe new 	 alignment places the entire Horns toTartous line within Syria.
 

Lin( 6 Mhine-Tadmur 

Construction 
of this 	line 
is underway,

to 	 and the section fromMhine Sharkich is nearing completion.line will have 	 When completed, thea length 	of 
161 kilometers with
serving the phosphate mines at 	

two branch lines
Khneifiss and 
Sharkieh, measuring 7 kilometers and 2.7 kilometers, respectively.
 

Line 7 
Turkish Border-Ansari-Mousselmieh-Turkish 

Border
 

The two 

1907 to 	

lines north of Aleppo were constructed from 1903 to
link Adana with Aleppo and Aleppo
With the completion of 	
with Al Kamishli.
the new 
line from Aleppo-Jibrine to 
Al
Kamishli, consideration is being given to abandoning the branch
from Mousselmieh
line 	 to the Turkish border. The 
total length
of Line 7 from Ansari to the two Turkish border stations 
is 174
kilometers.
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Line 8 Deir Ez Zor-AiPu Kamal 

This 143-kilometer ire was pt out for tender as a turn-key
project in early 1979, and approximately 30 tenders were
received from contractors worldwide. The tenders unexpectwere 
edly high and a final design study may be performed as the next 
step. 

Line 9 Deir rz7 or (Friaht Station)-Al Kamishli 

Line 9 is a 217-kilometer continuation of Line I to the north, 
passing through very arid terrain to Al Kamishli. Its construc
tion was completed in 1975.
 

Line ( Turkish Border-Al Kamishli-Ira i Border 

The railway from the Turkish border to A! Kamishli was com
pleted prior to World War I and was the eastern enc. of the rail 
link from Aleppo to Al Kamishli. The rail link from Al Kamishli 
to the Iraqi rorder was not completed until 1940. This line is 
81 kilometers in length. 

A-3.2 TRACK AKD STPUCT[URES INVFNTORY AND STANDARDS 

The compilation by thu Con-ultants of a track and structures 
inventory was time consuminr;. The data required trom profiles,
station plans, and other nilueprints had to be drawn from four 
separate railway departments: Fixed Structures, Technical,
Signalling and Communications, and Construction. It would have 
simplified the inventory task if track charts had been avail
able. Track charts are used on modern railways throughout the 
world. They contain pertinent information on track, structures,

and operation (curve, profile, rail, bridge, tunnel, signal,

speed, and other data required for the efficient operation and

maintenance of a railway system). Such charts are necessary as 
a ready source of information on inspection trips over the
 
system.
 

A free flow of information and technical data between depart
ments is of paramount importance in operating an efficient
 
railway system. 

To prepare the inventory, the Consultants utilized track char
acteristics sheets on which all track and structures inventory
data were listed progressively from station to station. To 
pare the inventory data for computer use, each 

pre
station was 

assigned 
a node number, and a coding sheet was prepared assign
ing numbers to various tracK and structures characteristics. A 
Track Structures Inventory Summary Sheet was prepared for each
 
line (0 through 9) to summarize he data listed on the station
to-station track characteristics sheets. The summary sheet for
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each line, a map of the line, and a sample of the station-tostation inventry sheet, were provided in Appendix A-3.1Final Phase I Report. The complete set of 
of the 

station-to-station
inventor. !<h ets 
is available 
in the Consultants' 
files.
 
In addition to the track and structures inventory,inspect i was a visualn carr ed out theover whole of the opecat ingrailway. A numberi ns p c t :. . of lines under construction werP also 

The past 1 % years of maj or rapilway construction, using moderntrack and structures technology, has madeobsobetr,. The Department 
existing standards

of Fixed Facilities is planning todraw up new standards, including rules and regulations forconst ruction andc maintenance. 

A-3.3 P S,T()ST' IUVFf4TORY AND STANDARDS
 

The de and
]i-n, ctandard.; adopted for rolling stock have beenconditioned by two) factors: all stock is imported, and as amaj(,r convyor of trans;it traffic, stock tohas be compatiblewi th that (), ne Iui~boring countries and with through-workingFaurope an equiCFprn F locomotives do not work outsideund(er inuorma ci icumestances, 
Syria 

ra(li oqr-
and there is no through running ofTurkisl locomotives. 

however, Both Iraq i and Turkish coaches,run into Aleppo , CFSoperate 
and coaches are expected toto -aqhdad commencing in 1980. There is a considerableinterchange of freight wagons with neighboring countries, andall trans It traffic is carried on foreign wagons fromaf-iel] as northern Europe. All modern CFS 

as far 
stock has thereforeeen con-strticted to ho compatible with UIC standards, and withthe, 'xc,''ption of 30 GE diesel locomotives,stock has been built in 

all the rollii.g

Furope. A wide range of suppliers
been used; hasthey were chosen after open bidding for each groupof eguipment. Items have been supplied by nine countries.
 

With the rapid expansion of the network that has
and is taken placethat still in progress, most of the rolling stock ismod-eLn and in generally good physical condition. Steam locomotives ceased operations in 1976 theand fleet is now all diesel. The complete inventory of 

as 1 1'980 

stock in service, or order,on
of January is given Tablein A-3.2.bids CFS has recoivedfor the proposed acquisition of 80 
locomotives of 3,000 hp
and 20 of 1,000 hp, 
but the purchase of these
ceived Government approval. 
has not yet re-


The need for 
these locomotives

discussed in Chapter A-8. 

is 

AltholuJh new lines 
have been constructed to
standard, in practice, 
a 25-ton axle load
CFS limits loading to 20 tons.
weights of The
all units are given 
in Table A-3.2 with the carrying


capacities of 
freight wagons.
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Table A-3.2
 

CFS ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

1. Locomotives 

HP/ 
Class 

No. of 
Units Delivered 

Tare 
Weight 
(tons) 

Lenqth 
(meters) 

Max. 
Speed
(kph) Constructed 

650 
1200 
2800] 
18001 
1800 

10 
1' 
30 
15 
15 
81 

1968 
1973 
1974 
1976 
1976 

60.1 
107.o 
116.0 
83.5 
83.5 

12.4 
17.0 
17.4 
15.4 
15.4 

60 
100 
100 
114 
138 

France CEM 
U.S.S.R. 
U.S.S.R. 
U.S. GE 
U.S. GE 

2. Coaches 

Class 
No. of 
Units Delivered 1st 

Seats 
2nd Berths 

Tare 
Weight 
(tons) 

Length 
(meters) Constructed 

ABm 
Bm 
ACm 

Am 
Bm 
BRm 2 

15 
10 
10 

5 
10 
10 

1971 
1971 
1977 

1977 
1977 
1977 

12 
-

48 

54 
-
-

64 
80 
or 

-
80 
402 

-

-
32 

-
-
-

38 
38 
42 

42 
42 
42 

24.5 
24.5 
24.5 

24.5 
24.5 
24.5 

G.D.R. 
G.D.R. 
Romania 
Air Cond. 

.... 
it #I 

Bhm 50 
110 

1979 - 96+4 - 39 24.5 Poland 



Table A-3.2 (Continued)
 

CFS ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

3. Diesel Railcars 

Class 
No. of 
Units Delivered 

Seats 
Ist 2nd 

Tare 
Weight 
(tons) 

Length 
(meters) HP 

Max. 
Speed 
(kph) Constructed 

zzA 
zzB 
T 

1 
2 
7 

1934 
1934 
1967 

11 
11 
11 

58 
66 
58 

28 
29 
52 

18.1 
19.5 
26.2 

270 
270 
640 

90 
90 

100 

France-Dietrich 
France-Dietrich 
Austria-SGP 

10 

4. Freight Vehicles 

No. of 

Class Units Type Delivered 
Tare/Net 

Tons Stock Nos. Constructed 
Kwf 
Kw 

Taes 

80 
120 

180 

Van 
Van 

Van 

1955/7 
1955/7 

12/203 
11/20 

110601-640,110761-800 
110641-760 

G-rmany-Austria 
G2rmany-Austria 

Ealos 

Rw1 
Rps 
Kbs 
Os 
Res 
Remms 

98 

00 
100 
50 
50 

100 
150 

Sliding
Roof 

Open 
Van 

Flat 
Flat 
Flat 
Flat 
Flat 
Flat 

1975 

1973 

1973 
1975 
1975 
1975 
1977/8 
1977/8 

22/58 

20/60 
21/58 
24/563 
14/263 
15/25 
23/56 
21/56 

31 97 585 1 00 1 -180 

31 97 591 2001 -100 
153701-800 
31 97 391 4001 -100 
21 97 334 8 001 -050 
21 97 37? 5 001 -050 
31 97 393 6 001 -100 
31 97 394 8 001 -150 

France 

Poland 
U.S.S.R. 
Romania 
Romania 
Romania 
Poland 
Poland 



Table A-3.2 (Continued)
 

CFS ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

4. Freight Vehicles (Contd.) 

No. of Tare/Net 
Class Units Type Delivered Tons Stock Nos. Constructed 

R 64 Flat for 
Rails 1967 22/63 153501-564 U.S.S.R. 

Ud 89 Ballast 1967 23/60 155101-189 U.S.S.R. 

Fads 
Uad 

160 
7 

Phosphate 
Rock 

1975 
1975 

27/53 
27/53 

2197 69 0 001 
154435-445 

-160 Poland 
U.S.S.R. 

Uadgs 
Uaces 

250 
17 

Cereals 
Cement 

1975 
1970/8 

20/59 
25/55 

31 
31 

97 931 0 001 
97 932 1 501 

-250 
-517 

France 
Poland 

Sw f 10 Tanks Water 
Petroleum 
Products 1960 21/39 120 601 - 610 Czechoslovakia 

• Sw 38 Tanks Water 
Petroleum 
Products 1960 21/39 120 611 - 650 Czechoslovakia 

Uahs 70 Tanks White 
Petroleum 
Products 1973/6 22/58 31 97 725 3 201 -270 Poland 

Uahs 80 Tanks Black 
Petroleum 

Rw 70 
Products 
Flat 

1973/6 
1979 

23/57 
21/58 

31 97 728 6 001 
153601-670 

-080 Poland 
U.S.S.R. 

Ud 70 Ballast 1979 23/57 155201-270 U.S.S.R. 

1,953 



Table A-3. 2 (Continued)
 

CFS ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

5. Other Rolling Stock - Unilok Rail/Road Vehicles
 

No. of Tare Weight Length Max. Speed

Units Delivered (tons) (meters) HP 
 (kph) Constructed
 

6 1976 4 
 3.8 61 
 34 G.F.R.
 

Generating/Baggage Cars
 

No. of 
 Tare Weight Length
 
Units Class Delivered (tons) 
 (meters) Constructed
 

10 DPEm 1977 
 47 24.5 Roniania
 
4 DPVm 1977 45
i0 DPEm 1979 24.5 Romania
45 24.5 Poland
 

24
 

6. Rolling Stock on Order
 

No. of Units Tare/Net
Type Delivery Tons Constructed
 

300 Van (Open) 1981-82 22/58 G.D.R.
600 Van (Covered) 1979-80 14/26 G.D.R.
200 Flats 1981 12.5/27.5 G.D.R.
 
300 Vans (Sliding Cover) 1982 
 23/57 G.D.R.
 
120 Tanks Petroleum
 

Products 1980-81 22/58 
 Poland
20 Tanks Water 
 1980-81 22/58 Poland
 
30 Cement 
 1980 
 25/55 Poland
 
20 Side Tip 1980 
 - Poland
 

1,590
 



2 

Table A-3, 2 (Continued)
 

CFS ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

7. Rolling Stock Out to Tender
 

No. of Units Type
 

80 Diesel Electric Locomotive 3,000 HP
 
20 Diesel Electric Locomotive 1,000 HP
 
60 Bulk Sulphur Wagon
 

160
 

Source: CFS, Traction and Rolling Stock.
 

Four damaged.
 

Restaurant/buffet cars.
 

Two axles.
 



A-3 .4 SIGN.ALLING AND TELECOMMUNICATIONS INVENTORY AND
 
STAANDARDS 

The railway system that was constructed prior to 1940 - Lines0, 3, and 7 - totalling 475 route kilometers, is operated as a
 
manual block system 
where the block is established by train
 
order or by special instructions where ccnditions require.
 

The I-)67 to 1975 construction of 756 route kilometers of rail
way from Lattakia to AL Kamishli, Lines 1, 2, and 9, was de
siqnd,1 to use a manual block signal system. The use of each
block is governed by block signals controlled manually or by

hand signals in the absence of fixed signals, or block limit 
,ignals, or any combination thereof, upon information by tele
phone. The construction of this manual block signal hassystem
not been completed, although the section from Jibrine to AlRaqga has recently been put into operation. The system is oper
ated on a station-to-station basis by the station operators.
(Futur(2 signal systems will be automatic block systems.) The 
efficiency of such a system is low, especially when compared 
to
 
an automatic block signal system. 

'he telecommunications system on the Lattakia to Al Kamishli 
line is basically the same system used on theas old lines, 
except that it has been upgraded with new equipment. 

The Consultants were unable to obtain specifications or a
general scheme of operation for the signal and communications 
system that will he installed on the lines now under construc
tion. The contract for this system ratified bywas the SyrianGovernment in May 1980, and includes Lines 4, 5, 6, and the 
realignment of 3, are forLine which scheduled completion

fore 1985. The general description of 

be
the new signal and com

munication system, based on discussion with the technical

officers concerned, suggests that the system will be more
 
sophisticated 
than the system now being installed on Lines 1,

2, and 9. This traffic control system 
would not be operated

from a central control point but rather from miniature control 
panels at each station and under supervision of dispatchers

located at Aleppo, Horns II, and Damascus. Necessary signal and 
communications circuits would be provided by cable.
 

The new freight yard at Jibrine was constructed to operate

under a Traffic Control System 
(TCS), where train movements
 
will be authorize, by block signals and 46 
electric-powered

switches will be interphased with the block signals. A portion

of the Lattakia freight yard will also be operated under TCS.
 

The accelerated railway construction program, linked with the

introduction of three new rail signal systems, has 
not permit
ted the Signalling Departmen_- to draft detailed standards. Work
 
generally is being accomplished with direct reference 
to blue
prints as furnished by the manufacturer of the equipment.
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A-3.5 SYSTEM AND LINE CAPACITY
 

A review of engineering design data by the Consultants raises
 
the question of whether line capacity parameters are having any

impact on final design criteria for new line construction. In
 
particular, before construction of Line 5, Homs II to Tartous, 
the maximum curvature radius was 400 meters, hut he 38-kilo
meter section of this line from Kizlakher to Akkari was con
structed with a maximum grade of 2 percent and a minimum curva
ture radius of 300 meters. This section is further restricted 
since 	15 kilometers, or 40 percent, is composed of curves.
 

The Consultants also note that the design standards of the 
lines constructed since 1966 may he excessive, since they allow 
for speeds much hiqher than present average operating speeds. 
For example, permissible passenger train design speed from 
Aleppo to Lattak[a is 110-140 kilometers per hour, but sched
uled operating time is about three hours, with average speeds 
of 59-66 kilometers per hour. 

The Consultants have applied an average scheduled speed for 
each line that they feel is attainable in determining line 
capacity. For estimating purposes, those lines to be completed 
before 1985 have been assigned average speeds consistent with 
operating lines of similar characteristics. The assumed speeds
 
are given in 	 Table A-3.3. 

After reviewing various line capacity formulas, the Consultants 
judge the following to be the most applicable to single-track 
sections: 

Capacity C = 	1,440 x K
 
T+T 1
 

Where: C = 	 the maximum number of trains that can be run in
 
24 hours in both directions
 

T = 	 the longest running time of a train between two
 
crossing stations (in minutes)
 

T1 = 	 the time for setting and cancelling routes
 
(in minutes)
 

K = 	 the efficiency factor, which depends on operating
 
efficiency and utilization
 

The formula for double-track lines is:
 

Capacity C = 	2 1,440 x K
 
T+T +T 2
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----------------------------

Table A-3. 3
 

ASSUMED OPERATING SPEEDS
 

Average Freight 

Line No. 
 - Train Speed 

(kms/hr) 

1 
 70 


2 
 60 


3 
 25 


31 
 70 


4 
 70 


42 
 70 


5 
 55 


6 
 70 


7 
 30 


8 
 70 


9 
 70 


0 
 40 


Source: Consultants' estimates.
 

1 Line 3 after reconstruction.
 

2 Line 4 between Homs 
II and MhLne.
 

Average Passenger
 
Train Speed___
 

(kms/hr)
 

100
 

90
 

25
 

100
 

100
 

100
 

90
 

100
 

40
 

100
 

100
 

50
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Where: T = the scheduled time between trains
 

= the time for setting and cancelling the route
 

T2 = 	the longest track occupation and time between
 
any consecutive interlocking station yards
 

The expression T+Tl+T2 indicates the maximum headway be
tween two trains moving in one direction. T (in the single

track formula) and T2 (in the double-track formula) vary with
 
the train load and the tractive effort of the motive puwer. The
 

parameter Tl in both formulas varies with the type of signal
1ing 	and interlocking ecuipment and the suitability of the
 
station layouts.
 

The factor K depends on:
 

- the frequency of trains running at the lowest speed 
compared with faster trains 

- the mix of fast express and slow goods trains and the 
need to overtake and delay the crossing of trains 

- the availability of terminal capacity
 

- the availability of motive power
 

- the time required for track maintenance and renewal
 

as
For estimating purposes, individual lines have been treated 

if the proposed signalling systems for those lines were in
 
operation.
 

The parameters used in the analysis and the resultant capaci
ties by line in number of trains per day (total for both direc
tions 	added together) are shown in Table A-3.4.
 

In Table A-3.5 the line capacities are compared with the fore
cast number of trains expected to be in operation in 1985. The
 
derivation of this forecast is described in Section A-8.2. The
 
comparison shows that on two important sections of line,
 
Damascus-Mhine and Homs-Aleppo, traffic in 1985 will be close
 
to comfortable operating capacity unless planned future passing
 
stations are open. In the case of Damascus-Mhine, the stations
 
at Bir Ghadir and Ard Ez Zor should be provided from the out
set. Bir Ghadir is the first station south of the junction at
 
Mhine and, as such, is particularly important. On the Homs-

Aleppo line, the station at Kawka.b breaks a section that would
 
otherwise be 27.3 kilometers long, and this should be opened
 
soon after 1985. The station of Rmeli on the Mhine-Tadmur line
 
should also be considered for early construction, otherwise
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Table A-3. 4 

TRAIN CAPACITY BY LINE 

T T1 C-Estimated 

Line No. (minutes) (minutes) K 
Capacity 
Trains/DaY_ 

1 15 6 60 41 

2 25 6 60 28 

3 38 15 50 14 

31 & 4 23 6 65 32 

32 & 4 14 6 65 46 

41 35 6 65 23 

42 20 6 65 36 

43 17 6 65 40 

5 24 6 65 31 

61 35 6 65 23 

62 19 6 65 37 

7 54 15 50 10 

8 16 6 63 42 

9 24 6 60 31 

0 42 15 50 13 

Source: Consultants' estimates. 

1 Future stations omitted. 

2 Future stations included. 

3 Line 4 between Homs II and Mhine. 

4 Line 3 after reconstruction. 
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------- ------------

Table A-3.5 

LINE CAPACITY AND DEMAND IN 1985
 

1985 Forecast 
Line 
No. 

Capacity 
Trains/Day 

Passenger 
Trains 

Freight 
Trains 

Spare 
Paths 

1 41 8/121 8/141 25/1 51 

2 28 6 
 8 14
 

3A 32 14 142
 

3B 46 
 14 14 18
 

4A 23 14 10 nil 

4B 36 14 10 12 

43 40 14 16 10
 

5 31 6 10 15
 

6A 23 0 6 17 

6B 37 0 6 ,31 

7 10 2 4 4 

8 42 4 6 32 

9 31 4/64 2 25/234 

0 13 4 2 7
 

Source: Consultants' estimates.
 

Note: A/B = Future stations omitted/included.
 

1 Aleppo-Al Raqqa.
 

2 Hama to Homs has 16, 
but the capacity restriction is north
 

of Hama.
 

Homs 1I to Mhine section.
 

4 Deir Ez Zor-Al Hassakeh. 
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there is a 25.9-kilometer section into Mhine junction that
 
reduces operating flexibility approaching most
the intensively

used stretch of the entire network, Mhine-Homs II, which is
 
forecast to be carrying 32 trains per day by 1985. 
Apart from
 
the early construction of the proposed future stations, 
no
 
other action appears to be required before 1985 to increase
 
line capacity. Table A-3.5 shows all other lines 
to have a
 
reasonable margin of spare paths. The capacity situation 
over
 
the 1985 to 2000 period is discussed in Section A-R.4.
 

The Consultants' rnmmp -isnn of capacity with demand is only a
 
first approximation; uruil a notional timetable is 
constructed 
that allows for the actual operating constraints (such as per
manent way possessions and restrictions on the times at which 
it is practical to run passenger trains), the real capacity
situation will not he clear. The Consultants recommend that the
 
train planning section in the Movements Department be expanded 
rapidly to c(uver both advance timetable preparation for new 
lines and the determination of rolling stock diagrams to pro
vide for the planned services. The only accurate method of cal
culating future rolling stock requirements is by matching dia
grams to a draft service timetable. The two operations are 
complementary; an efficient timetable is 
one that provides good
 
daily kilometerage for each train set and locomotive.
 

A-3.6 NEW LINE CONSTRUCTION
 

Construction is being carried out on three separate 
lines on
 
the expanding railway network; Line 6, Mhine-Sharkieh; and Line
 
3, IHoms II-Wadihi (realignment). 

Construction Methods 

Construction under :iormal conditions 
is carried out by clearing
 
a four- or five-meter strip along the route alignment, allowing
 
wheeled vehicles access so that construction can proceed on the
 
bridges and structt!res prior to the subgrade construction.
 

The main-line roadbed width is designed for a ballast depth of
 
35 centimeters, with ballast side slopes of 
1:1.5 and support
ing subgrade shoulders that extend 63 centimeters beyond the
 
base of the ballast section, for a total roadbed width of 6.10
 
meters. Subgrade side slopes on fill sections are 1:1.5, except
 
on special construction, and the side slopes in cut areas vary

with the angle of repose of the particular soil. The side
 
slopes in deep cuts are further stabilized by use of offsets;
 
terraces, retaining walls, and drainage details are given care
ful attention in cut areas.
 

Subgrade materials are placed in layers and compacted during

construction to minimize future settlement and 
consolidation,
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but this aspect of construction requires attention since sub
grade settlement of fill areas is excessive.
 

The main-line standiard :or -ail since 1966 has been 50 kilo
meters per meter in lengtIis of 25 meters. The cross tie 
standard since 1966 h s been prestressed concrete, except for 
the cross ties used in turnouts, which are wood. 

The layinj of the rail ani cr oss ties on the rojdbed is accom
plished by construct inq 2 5-meter sections of track at an 
assembly yard. TheSe track sections are transported on flat 
cars to the construction site, where the sections are laid end
to-end on the road 5ed with a specially constructed railcar 
crane. The 25-meter sections are bolted together with rail 
joint sars. 

Specially constructed railway ballast cars are used to spread
ballast evenly over the newly layed sections of track. Auto
mated Plasser trac'k Macihines are utilized to raise the track to 
a desired elevation, align the track, and tamp and vibrate the 
ballast under the cross ties in sequential order. 

Ballast regulators eqjuipped with track brooms are used to dis
tribute the ballast e'mnly alonq the track after the tamping
and aliqning has been completed. In addition, this machine 
establ isres eroner hal],ust shoulders and side slopes for the 
ballast section.
 

A ballast compactor is used last to compact the shoulder and 
slope sections of the ballast. Improvements with regard to uti
lization of baliast regulators are necessary. Curves invariably
 
have excessive ballast on the inside and insufficient ballast 
on the outside. 

The General Company for Railways Construction is basically well
 
organized, including the concrete tie manufacturing plants,

track assembly yards, ballast crushing plants, and site con
struction areas. Construction schedules are realistic and con
struction goals are generally being met.
 

Since the major new construction of railways, which began in 
the ist Five-Year Plan early in the 1960s, and the inception of 
the General Company for Railways Construction in 1977, railway
construction has been dependent on a long-term technical as
sistance program. This program involves a large number of engi
neers and technicians from the USSR. The long duration of this 
technical assistance program should have established a c-.dre of
 
Syrian engineers, technicians, and administrators capable of 
handling all aspects of railway construction in the future. 
However, this does not seem to be the case: the Consultants 
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were advised that the futre design and construction of theDeir Ez Zor-Alhu Kaial railway would, in all probability, beaccomplished by using engineers and technicians from the USSR. 
The Consultants recommend that the 
CFS take the necessary steps
to have the General Company for Pailways Construction do theirown track and structure design as 
well as 
the field engineering
and construction. 
A proposed new 
technical assistance program
should be initiated and based on the explicit requirement thatcounterpart Syrian 
design, field, and 
construction engineers
and manaqoys to be trained n integral part of the prug mn.Counterparts should be assigned on a one-to-one basis tofulltime with workthe technical assistance experts. The overallgoal of the program should be to develop a basic cadre ofyi an talent capable of handl ing all aspects
construction, including of railway

design, field engineering, and management. 1)on completion of the program, this cadre should begiven the responsibility for 
the training 
of other key personnel in the 
company, including 
new professionals 
and techni
cians, in 
their special areas.
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CHAPTER A4 

OPERATIONS AND MAINTENANCE 



Chapter A-4
 

OPERATIONS AND MAINTENANCE
 

A-4.1 GENERAL
 

The extensive constructicn and modernization of the CFS network
during the 
past 15 years has confronted management with a
series of problems not normally 
associated
railway. The with operating a
introduction 
of new technology and 
equipment into
a rapidly expanding railway

:hanges, 

system requires organizational
which management must 
initiate, 
as well the
tion as adopof new rules, regulations,

both operating and 

and standards applicable to
maintenance procedures. Further, 
systematic
planning 
and timely implementation 
of training programs
supervisors, for
equipment operators, 
and maintenance 
technicians
are essential 
to achieve reasoniable 

assure timely 

operating efficiency. To
the acquisition 
of spare parts 
and commodities
that are essential 
to Planning and scheduling of maintenance
programs, 
a responsive logistics support 
program is required.
In addition, management 
must continually 
monitor
resource aspect of the the human
railway system and keep morale at 
a high
level.
 

The Consultants have 
spent over 
20 man-weeks 
at the CFS headquarters in Aleppo and have performed a physical examination of
virtually 
th entire system. Discussions 
have been held
not only the senior staff members, with
 
but with line supervisors,
foremen, and employees 
from most departments.
examination This on-the-job
of the system has revealed the following weak

nesses:
 

1. Rules, regulations, and standards required 
for both the
operation and 
the maintenance of 
the modernized system
have not been adopted and, 
in some cases, have not 
yet

been draftrd.
 

2. Training programs 
have been 
confined 
to the employees

of only a small sector of 
the entire system,
 

3. The lack 
of spare parts and basic 
repair materials has
not only led to expensive equipment lying idle, but has
forced repairmen to cannibalize 
idle equipment.
 

4. The most disturbing aspect noted 
by the Consultants
the low morale 
of many of the officers, 
is
 

supervisors,
technicians, 
and laborers. 
Their primary concerns are
their low salaries compared 
to other sectors of the
economy; the lack of adequate training to perform their
jobs; and the lack of 
spare parts to 
make repairs in 
a
proper and expeditious manner.
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is evidenced by high absenteeksm, aThis low morale problem 

and the stopping of work long


slowdown in work performance, 

trie tour of duty. Further evidence is probefore the end of 

generally untidy conditions of the yards, shops,
vided by the 

and offices, and the dirty condition of the tools and equip

ment.
 

the next five years, with the completion of major new
 
Within 


additional large, well-trained staff
lines, CFS will require an 

This staff must be trained in every aspect of
 

of technicians. 

railway operations and maintenance. It will be asked to main

a modern raiiwdy rieLwOc'k on a 24-hour-a-da7 basis, a sys
tain 

freight services requir
tem providing intensive passenger and 


ing an operating and maintenance discipline not essential for
 

this challenge, a large-scale trainexisting services. To meet 

and this must be initiated at the
 

ing program is essential, 

earliest possible date.
 

Rules, regulations, and standards pertaining to operations and
 

drafted and adopted as soon as possible and
 maintenance must be 

they need to be included in the training curriculum.
 

The problem of logistics support, evidenced in the lack of
 

already critical in some areas of maintenance.
 spare parts, is 

e system is put into operation, with full utili-
Once the enti 


zation of equipment, lack of adequate logistics support will
 

to service problems of a high order. Attention needs to be
lead 

ordering of key


focussed on inventory control and the timely 


spare parts.
 

A-4.2 TIMETABLING AND TRAIN PERFORMANCE
 

Train paths are plotted on a paper graph and the final sched

derived from it. The current graphs were prepared in
 
ules are 

1978. The graph between Aleppo and Tartous includes paths for
 

and mixed

inspection, oil refinery, general freight, port, 


trains. The graph between Lattakia and Al Kamishli includes
 

excursion, inspection, transit, fast freight, slow freight,
 
(air conditioned),
diesel railcar, petroleum, express passenger 


and ordinary passenger trains. The information from the train
 
timetables that are used by


graphs is used to prepare working 

lccomotive drivers, and stationmasters.
dispatchers, 


trains were being operated in

About one-third of the graphed 

1979. The passenger timetable for the Lattakia-Aleppo an6
 

lines shown in Table A-5.4. Two daily

Aleppo-Al Kamishli is 

passenger trains run between Lattakia and Aleppo and Aleppo and
 

A railcar operates between Aleppo and Al
 
Al Kamishli. diesel 

Tabkah. On Saturdays and Tuesdays an air-conditionea train
 

to Aleppo, returning on Sundays and
operates from Baghdad 
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Wednesdays. 
 Mixed trains are dailyrun 
 between MidanIkbis-Aleppo, Aleppo-lioms, 
and Al Kamishli-Yarouhia.
 

Freight trains are run andas when required onconvenient the most
train 
graph path available. At present two
freight trains or threeare operated
Aleppo-Homs, daily between Midan Ikbis-Aleppo,and Aleppo-Al Kamishli. An oil train is run dailybetween Aleppo and Lattakia. On Sundays extraare operated from Aleppo to Horns. 

ballast trains 
A work train runs dailybetween Aleppo 
and Jibrine 
 for railway employees, handling


freight when 
required.
 

The operating performance of passenger 
trains is
fair. It is from good tonot unusual, however, for a train to be more thanone hou, late. Most of 
the train delays result from:
 

- waiting for other trains 
at passing stations
 
- locomotive problems

- reduced speed orders on the track- delays in loading and 
unloading passengers at stations
 

It would be helpful, particularly
more prominent station 

at night, if stations hadsigns and 
train arrivals were 
announced
in qdance over the public address system. The stations couldalso be announced in each car by the 
train attendants.
 
Customs and immigration officials use an excessive amount oftime at Ya'roubia in processing the passengers. 

Because the freight trains are not presently run accordingpublished schedules, toit was impossible to ascertainformance. their per-It was observed that, 
on occasion, the
coach was run on pay (salary)the rear 
stopping most 

of freight trains. This requiresat stations 

delays 

for lengthy periods of time, which
other trains. A diesel railcar or automobile wouldbetter suited for bethis purpose. Since 
the train density is now
very low, 
it may not seem important 
to take advantage of every
minute; however, in 

more 

a few years the railway will be operating a
intensive service. When 
this happens, precision operations
will be required. It is 
not too 
early to initiate training
"on-time operations" for
On the Aleppo-Damascus route the railway
will be in competition with 
an established bus and
tion and taxi operaa high quality of service will be essential if 
traffic
is to be diverted from road 
to rail.
 

The yard crew (shiunting locomotive) assignments 
 are 
 as
follows : I 

Lattakia 
 - 2 of 16 hours (Port)
 
1 of 24 hours (Station)
 

1 Source: CFS - Movements and Transport.
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Aleppo - 1 of 24 hours (Depot) 

1 of 16 hours (Station)
 

Jibrine - 1 of 16 hours
 

Deir Ez Zor - 1 of 24 hours
 

Al Hassakeh - 1 of 24 hours
 

Al Kamishli - 1 of 24 hours
 

Homs - 1 of 24 hours (No. 1 Station) 
1 of 24 hours (No. 2 Station) 

Tartous - 1 of 24 hours (Port) 
1 of 24 hours (Station) 

In total, the 35 yard crew assignments require a minimum of 13
 
shunting locomotives plus locomotives set aside for maintenance
 
purposes.
 

A-4.3 OPERATING PROCEDURES, RULES, AND SECURITY
 

The operating procedures and rules are conceived, promulgated,
and revised by the Directorate of Movnyents with the help of 
other departments, where necessary. As of July 1979, the direc
torate had 1,203 employees. It is responsible for the compila
tion of transport statistics, the management of customs and 
transpo! t warehouses, the cont rol and dispatching of trains, 
planning, the movement of trains, thie operation of stations, 

lines Damascus, 

and the distribution and utilization of passenger and freight 
rolling stock. 

At present there are 93 stati ns on the system. When the new 
to Tadmur, and Deir Ez Zor are completed, the 

number will rise to 123. 

Station tracks throughout the system are generally 600 meters 
in length. Hence, the lengtl of most trains is Limited to 
600 metei:;. Trains are dispatched from station to station under 
a positive block system. Only one train is permitted between 
stations at any one time. Trains are moved from the departing
 
stations after the stationmaster has received clearance from
 
the stationmaster at the receiving station. The stationmaster
 
then issues a clearance card to the locomotive driver, who 
signs the clearance card and retains a copy. Trains operating 
on timetable schedules must not depart from the station before 
the published departure time. At each station there is a points
 
operator equipped with appropriate signalling flags and lan
terns to communicate with the locomotive driver. 
The station
master has a similar signalling device. The stationmasters
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communicate with each other and with the train dispatchers inAllepo by telephone. They also issue reduced speed orders andother written instructions 
to the train drivers. Maintenancestaff and others who need tc use the railway between stationsreceive clearance 
to do so in the same manner as for trains.
 

The line between Lattakia and Al Kamishli has electric signalsat each station. These signals are controlled remotely by thestati-nmaster 
from a control console in the station. The only
signals operating at this time atare stations between Jibrineand Al Ragga. Signals at all stations from Lattakia to A].Kamislhli shou!6 be 
in operation in 1980.
 

The maior stations, such as 
 Lattakia, Ansari, 
Jibrine, Al
Raqga, Dei r fz Zor, Al Iassakeh, Al Kamishli, Ya'roubia, Horns,and Tartous, are well-designed and should be able to handle
traffic growth 
for many years to come. In studying the plans ofthe major stations, the following problems were noted:
 

Aleppo - There is a
now bottleneck area at the north end ofAleppo yard the leadwhere tracks into the locomotive and wagonshops. The future plans do not appear to correct this situation. Another track or through route is toneeded provide amain track, shunting lead, aand through track. This wouldpermit the movements of locomotives, trains, and shunting atthe game time with a minimum of delay. The Aleppo station and
yard areA may also be insufficient to cope with an intensivepassenger service because it does not provide enough storage

area for coaching stock.
 

.Jibrine - A large investment over many years has been made inthe construction of the marshalling yard at Jibrine. For themost part, the 
yard is well-designed, but there 
is no plan for
(1) weioh-in-motion scales on the hump, (2) retardationwagons going down of
the hump, (3) power switches for the hump end
of the classification yard, and 
(4) use 
of radio communications
to control the yard operation. All of the equipment required is
readily available abroad and consideration should be given to
acquiring it. 

The present manual of operating rules and procedures wasrevised in 1968 and The is1973. manual now being revised inorder to accommodate new signalling and operating techniques.All departments 
are involved in this effort, and the new edition of the manual should be complete in late 1980.
 

Most railways rejuire a mandatory rule examination on 
an annual
basis for all employees who 
are governed by the operating rulesand who have to implement them. The adoption of 
such a pract;ce
is strongly urged. There 
is a provision in the rules
trains not 
exceed 25 kilometers per hour 
that
 

through turnouts,
40 kilometers 
per hour 
over facing points, and 70 kilometers
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per hour over trailing points on straight movements. However,
 

trains were observed operating at 65 kilometers per hour over
 

at both Ansari anC Deir Ez Zor.
turnouts at the triangle tracks 

40 kilometers
The need for reducing speed over facing points to 


per hour is questioned. The speed through turnouts should not
 

exceed 25 kilometers per hour.
 

The vigilance protection systems on the 2,800 hp and 1,800 hp
 

class locomotives are deactivated. This is dangerous, and these
 

systems should be reactivated immediately.
 

was
The most serious violation of the rules observed the
 

failure of some locomotive drivers and assistant drivers to
 
look back
observe their trains. Tn one case the driver did not 


during an entire trip. Older drivers were constantly looking
 
to
back at their trains, but the younger drivers need be
 

impressed with the importance of constantly observing their
 

train. The many derailments that have run on occasion for 8 to
 
sooner.
10 kilometers should have been detected much 


A-4.4 TRACK MAINTENANCE
 

The Directorate of Fixed Structures is responsible for main

of tracks, bridges, tunnels, drainage structures, and
tenance 

own on-track and off-track
buildings. It also maintains its 


Fixed Structures is
equipment. The track maintenance section of 

and U.S. railways
organized along lines similar to European 


prior to 1950. At present the department is maintainii.g 1,375
 
256 kilometers of station and
kilometers of main tracks and 


yard tracks with 1,000 main-line, station, and yard switches.
 

track maintenance section has branches with headquarters at
The 

Aleppo, Jibrine, Lattakia, Homs, Deir Ez Zor, and Al Kamishli.
 

There are 25 divisions, 70 brigades, and 146 guards. Each guard
 

patrols 10 kilometers of track on foot.
 

There is sufficient mechanized equipment for five surfacing and
 

lining gangs, each equipped with a tamper-liner, ballast regu-

There are no records available as to
lator, and compactor. 


monthly kilometer production of these mechanized gangs, but
 

from the kilometers of track that require surfacing and align

ing, production is low. This low production can be attributed
 
parts, lack of qualified operators,
to the shortage of spare 


and high absenteeism.
 

Field inspection trips were conducted by the Consultants over
 

the CFS network. Comments are as follows.
 

Line 1
 

The inspection of Line 1 revealed six problem areas in design
 

or construction that the Consultants believe will substantially
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increase maintenance costs over the years. Data are not avail
able to support the conclusion and the recommended changes ineconomic terms. Rather, they arc Ohe Consultants' engineering
judgement, based in part on the high standards of construction

and maintenance that are essential for the present designs. The

Consultants question whether the CP'S will achieve and sustain 
these standards in the foreseeable future. 

The following were foundproblem areas on all lines constructed 
since 1965, includinq lines now under construction. 

- A5 pointed out in Section A-3.6, settlement and/or soilcoqsollqation of the subgrade fill sections is greater than 
would be expected if proper compaction had been used during 
con t ruc t ion. 

- The roadbed, particularly on fill sections, is ofnot 
adequato width because an additional depth of ballast must beadded to compensate for settlement. The slope ratio of the 
shoulder ballast takes a slope greater than 1.5:1 under operat
inq conditions, 
 and in many instances, normal erosion and

sloughing cause full sections of the subgrade to take slopea 

ratio of slightly less than 1.5:1.
 

The lack of an adeqkjuate roadbed width is most obvious on the 
higher fill that beensections have Pnhijct to excessive
settlement and at locations whe re large culvc.rts have been 
installed in the fill sections without adequate headwalls. TheConsultants are recommending that future roadbed width be 
increased during construction to 7.5 meters 
for fills from 0 to
I meter high, 8 meters for fills from 1 to 5 meters high, and
 
8.5 meters for fill over 
5 meters high. The Consultants further
recommended that centimeters of15 graded pervious subbase
material be placed 
on the roadbed prior to the placement of
ballast. This would eliminate the need for a sub-ballast. The
 
subbase material would cover the entire be
roadbed, compacted

in place, and serve two purposes: (a) provide a 15 centimeter
 
minimum leveling course prior to placing 
the ballast and (b)

allow proper roadbed drainage with an absolute minimum of

roadbed erosion and subqrade scouring and sloughing.
 

- Bridges are constructed without ballast wing walls from
the ends of the structure to the roadbed to thehold ballast.
 
The lack of such wing walls, combined with the narrow width of
the roadbed, has created an expensive maintenance problem. This
 
design weakness is most 
obvious, and the Department of Fixed

Structures is endeavoring to minimize the condition by putting

concrete ties, steel ties, 
and other debris on the subqrade and

slopes 
at the end of such structures 
to hold the ballast in the
 
track.
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- The lack 	of adequate headwalls on culverts that are of 
has also created problems of maintaining sufa minimum length 

width over the culvert. Culverts must be of a
ficient roadbed 


be installed
maximum length, otherwise adequate headwalls must 


to maintain a proper roadbed width.
 

- The majority of all curves have an excessive amount of 
outside has been

ballast on the inside of the curve and the 

will cause the
left skeletonized. This is poor practice and 


track to kick out during periods of extremely hot weather. This
 
by having the ballast regulator
condition can be corrected 


operator take the necessary steps to see that the proper por
(high side) 	of the
tion of ballast is going to the outside 


curve during the dress-up operation. Further, excess ballast
 
rails and covers the concrete cross
ha. cn left between the 


ties at many locations. This ballast should be removed with the
 

ballast regulator and placed on the shoulders. Such excess
 
rail and fastener,
ballast has 	a tendency to work between the 

the fastener and
damaging the pads, and/or working between 


the pad as well as loosening the
 
concrete cross tie, damaging 


If track circuits are utilized for
fastener from the cross tie. 

is the case in modern signalling systems,
signalling, 	which 


shunt track cirexcessive ballast between the rails can the 


cuits during wet seasons of the year.
 

Line 2
 

are not so 	pro-
The inadequacies in design and construction 

on Line 1, but they do exist. The track
nounced on this line as 


surbetween Ansari and Wadihi is extremely rough and should be 


faced and aligned as soon as possible. The track between Wadihi
 
are a number
and Lattakia is in fair-to-good condition. There 


of locations where the fills still show signs of settlement 	and
 
enshould be surfaced and aligned. In summary, Line 2 is well 


gineered, except for the problems mentioned. It is remarkable
 

one major landslide has occurred (Kilometer Post 163)
that only 

to have been contained.
and, from all appearances, this seems 


Line 3
 

This line, which was constructed in 1904, is being maintained
 

safely with as much maintenance being deferred as possible. It
 

will be replaced with a new line between Homs and Wadihi in the
 

years. The 	speed limit is 40 kilometers per hour,
next five 

which is proper considering the age of the rail and cross ties
 

and general condition of the track structure.
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Line 4
 

This line 
has been spot inspected 
where accessible 
by automobile. It 
is presently 
under construction 
and is virtually
complete to Bir Ghadir, 20 kilometers south of Mhine. Construction work 
 structures
on the is underway on most of the 
remain
inq section to Damascus.
 
This line is being constructed 

and 

to the same standards as Lines 1
2, except 
that the rail fastener is revised and
and yard tracks are the siding
laid with 50 kilogram per meter rail. This
line has the same 
design and construction inadequacies as
1 and 2. They are Lines
not as pronounced 
on this
which new line, however,
has not been subjected to several years of
sloughing of erosion and
the subgrade, nor has 
it been subjected to operation of any magnitude.
 

Line 5
 

The line from Homs II 
to Akkari is 
scheduled for completion in
early 1980 and has been constrcutcd to 
the same 
track standards
as Line 
4. The line 

1967 and the 

from Akkari to Tartous was completed in
track standards 
were the same as 
for Lines 1 and
2.
 

The construction 
of the line between Kizlakher 
and Akkari
deviates from standards formerly used in mountainous terrain in
that maximum 
grades of 20:1,000 were allowed and the 
minimum
curvature radius was decreased to 
300 meters.
 
The design and construction inadequacies, 
as pointed out
Line 1, exist on Line 5 as on


well. The settlement of the subgrade
on some sections of the 
latter cronstruction -re 
the most severe
found on 
any of the lines.
 

Line 6
 

This line has 
been constructed the same
Line to track standards as
4. The limited inspection made on this line 
also substantiates the weakness in design and construction as 
noted for

Line 1.
 

Line 7
 

The line was completed between 
1903 and 1907 and most of the
original track 
is still in service. Considering its age,
in remarkably good condition. The design axle loading 
it is
 

for this
line is 17 tons, compared 
to 25 tons for the
curves new lines. The
 
because 

between Aleppo and Katma should be checked for alignment
they appear 
 to have shifted 
over 
 the years. The
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northern one-half of the line has been much better maintained 

than the southern.
 

Line 9
 

sand and silt
The construction of this line through drifting 

territory without preventive measures taken to protect the
 

atrack structure, to a reasonable degree, is certainly design 
failure. Every design effort should have been made to keep the 

track structure higher than the surrounding area. Where cut 

sections were univoidabie, they should hav been kept as shal
low as possinle and made excessively wide. So.,'e corrective work 

is now hcin.3 undertaken by Fixed Structures in widening the cut 

sections. 

Line 0
 

Line 0 is maintained to handle the current tonnage, but re

quires ditching throughout its entire length to improve drain

age. If transit tonnage continues to develop from Turkey to 

Iraci over this line, as well aic passenger traffic from Baghdad 

to Aleppo, then maintenance fi Is should be made available to 

completely reballast, surface, and align the track. 'This would 

be the first major work on the line since it was constructed.
 

General Observations
 

The inspection tour conducted by the Consultants over the CFS
 

network prompted the following general recommendations:
 

- Continuous welded rail should be utilized in future 
system. Rail consume
constructiun of the Syrian railway joints 


as much as 45 percent of track maintenance labc; a savings is
 
rail joint assembly costs
accomplished by their elimination. A 


approximately the same as a welded joint, and a welded joint
 

lasts the life of the rail; rail joint assemblies are normally
 
renewed once or twice during the life of the rail. Railways
 

continuous rail
worldwide report labor savings of 30 percent on 

installations. The Consultants recommend the use of continuous
 

welded rail on new construction, utilizing .-e electric flash
 

welding process.
 

- A hydraulically operated backhoe with on-track/off.

track hi-rail accessories should be purchased for the Fixed
 

Installations Directorate to assist with drainage ditch main

tenance and a hydraulically rperated spreader/ditcher should be
 
purchased to clean cut areas and assist with drainage mainte

nance. This spreader/ditcher can be further used with side dump
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construction wagons t) wiiden roadbed fill sections and to placeriprap. In addition, it can be used extensively to remove sand/
silt from the t Uacy, . 

- Fe nces s5huu '1. c, constructed to enclose the railwayright-of-way throuqi t ns and villagos to [rotect the railwayequipment arii 
p)erson 
 i as well as the public at large. 

- Petailr'd in. :ct in, of tue t, wa;, i:; iffICcl t i)ecaLseof a lack of reliabl, rail transport. The Conl'1 t-nts recommendthat 7the six ' /ri-rrack hi-rail iff-tr aut(oenile, purchasedb? the CFS for ins;,-cti( "! '.7'')r: ,, r,.t the ,Iired and Pain availableFi xo] StructX;I,-.Ct Lv t- Lga( ion ind1icate2( that tIie purchase of minor it:(,ms With Pi-,:,um re.pair effort would allow
these units to -e utilized for t-rt. purpose for which they were
purchased. 

- Grater np}nasil i s cguirid
des in of relative t() environmentalrailway facilIti as sno-s,i, s uch, work !)p, locomotivef.uel I ra , an d -eaning ,ttions. Fluid wasteSc; from suchfac 1 ities shold nnlt (I!to C )rm s;ewers, sanitary sewers,run-off 1 itchr. 
 f-, or 

n'L1 rit erw h en streamswithout or riversaeuate tr,'itment. 1 -I i[,I wastes from such facilit ies shulF b or i or "r-lr.,- undorround(n c waste seweriinns t, o]i iris,r wh:r, ti , troleum products can berf-mj1vt"d iid -u]idtlin , troor(t:-r, ed before entering streamsor rIvfr . I In(oi, I. ,osu rconmeiri, that a review le made ofa cir1.1 1way fIci. it ,, s t o 1o if env i ronien ta I criteria are 
be inc mi.t . 

-On Pines I and 9 in tio vicinity of EzDeir Zor, the railwayha; to PIea l with this; problem. The Fixed Installations Directora te h;(ould 0 xperiment with green belts, dikes, andfences, which are used 
sandall with fair to good results in manyparts of the world. Uintil a solution can be found to alleviatethis condition a combination of 
jels and blowers should be used
in conjunction 
with ballast regulators equipped 
with track
brooms 
to keep the track safe for 
the passage of trains. 

In general , the bridges, tunnel- , drainage structures,
buildings andon the system are in gooa condition. The level cross
ings are also in good conditon. 

There are plans to decentralize 
the workshops section 
of the
Structures Directorate and 
assign the various skills to 
the six
geographic divisions. 
This should reduce travel time and in
crease output.
 

In summary, the entire track 
network has
maintained relatively well. 
been and is being


As noted, 
the Fixed Installations
Directorate 
inherits 
a number of design and construction problems when 
it takes 
over new constructed lines. 
These problems
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ii 

should be corrcted for se and Of icient future n, rat ions. 

The Directorate of 1 ixed Ins-tallations Las a wl- 2 ,2 i-zu( 

infrastructure. Its officers ar.e .eil educated, expleriS: 

both ra ilway <--,nst ucticon and 7aihtnrance, An d fa ti ,i w t. 

the entirp system; th-ey are in close contact with their t ield 

'.,s , and foe er -n, Wit h proper assistanceengineers, ,u 
tra ininq (- , Io(Jisticfrom manacem'ent in tho areas -f 	 pro(-ra 

wa( prowram, the directorate can 
support, and an incentive 

Off icient operat ion of thebecome a ma ,an :ontribator to. -o 
sys temn. 

A-4.5 MAINTENANCE OF ROLLING STOCK
 

Stock is the largestThe irectorate of Traction and Roilinq 
31 July 1979, there were 1,354
department of the railway. As of 


41 	 staf f responsi ble for tilepermanent and temporary . It is 
wa]ons, railcars, and locomotives; themaintenanc, of coaches, 

qlipdaily and ,,riolic inspections and repairs to damaged 

ment; a"! the overhaul ofa u ipmcnt to the 	 va iwact ur(s'
 
of
recommendei specificatin±a,. e c ntral secviai tk. direc

torate m:onitors locmrotiv ,ppd tap)es , investilate; accidents
 

and locorat ive fa i lire5;, ini is respons ible fk -	tW2 rules adl 

regulations for t.e o:eration of the ]locomotives,. The technical 

section is resaorsihe for maintaining a proper inventory of 

spare parts and tools for al i rolling stock. it is the respon
to irnnure that the prescribed methodssibility of this 5ectio 

of performing r lling stock maintenance are 	 followed. The
 

beinq maintained is inventoried incurtant rolling stock fleet 
Table A-3.4.
 

Frequent inspections of the locomotive and wagon shops at
 
a two

were visited on 30 occasions

Aleppo and at Jibrine were made by the Consultants over 


month period. The locomotive shops 


to determine the number of locomotives available for traffic
 

but not i.n use; i.e., the spare capacity in the fleet. The
 

in Table A-4.1, show from 30 to 47 percent of
figures, given 

use but with no trains to
the main-line fleet available for 


pull.
 

involved in accidents more
Two of the LDE 1800 locomotives were 


than two years ago, one with a military tank and the other with
 

another locomotive. Both units incurred cracked engine frames.
 

The engines had to be removed from the units to be repaired,
 
these two nearly new and
but these repairs were never made and 


expensive locomotives are being cannibalized. Two complete
 

spare engines were in stock, and if these had been used to
 

replace the damaged engines, the locomotives could have been
 

returned to operating service in a few weeks. A third LDE 18SO
 

involved in a minor accident, remained
locomotive, after being 

idle for six months before repairs were made.
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Table A-4. 1
 

LOCOMOTIVES AVAILABLE 
FOR SERVICE BUT UNUSED
 

Type of Locomotive 

LDE 2800 

L[DE 1800 

LDE 1200 

LDE 650 

Maximum 
Number 

15 

13 

5 

3 

Percent of 
Total 

50 

43 

45 

30 

Minimum 
Number 

11 

7 

3 

1 

Percent of 
Total 

36 

23 

27 

10 

-------------------------------

Source: Consultants' estimates. 
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Table A-4. 2 

ANNUAL LOCOMOTIVE KILOMETERS, LDE 2800 CLASS
 

Locomotive 

No.-LDE 


201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 


LDE 1800 


Cumulative 
Kms 


1 Jan. 79 


203.5 

204.4 

224.6 

173.7 

227.8 

213.8 

195.3 

204.5 

198.9 
139.3 

100.3 
112.4 

107.9 
128.0 

119.2 


Class (GE) 

Cumulative 
Kms 


1 July 79 


203.5 

217.9 

253.8 

193.5 

275.6 

242.2 

215.1 

224.9 

236.7 
179.2 

146.8 
144.3 

125.5 
158.4 

152.3 


Kms Operated 

(annual rate) 


0.0 

27.0 

58.4 

39.6 

96.0 

56.8 

39.6 

40.9 

75.6 
79.8 

93.0 
63.8 

35.2 
60.8 

66.2 


Total kilometers run January 1979 88.5
 
Total ki.ometers run February 1979 102.8 
Average j r annum per locomotive 38.3
 

Source: CFS, Traction and Rolling Stock.
 

(000) 

Cumulative 
Locomotive Kms 
No.-LDE 1 Jan. 79 

216 124.6 

217 133.8 

218 133.7 

219 132.7 

220 115.8 

221 118.0 

222 102.7 
223 131.1 
224 131.3 
225 109.1 
2;6 117.6 
227 90.7 

228 60.8 
229 112.4 

230 135.0 


Total 


Average per 

Locomotive 


Cumulative 
Kms 


1 July 79 


147.3 
163.3 

164.7 

160.3 

150.3 

162.3 

141.5 

153.3 

168.5 

152.9 

165.4 
128.7 

107.6 
164.9 

152.5 


Kms Operated
 
(annual rate) 

45.4 
59.0
 
62.0
 
55.2 
69.0 
8 '6
 
'.0 

44.4 
74.4 
87.6
 
95.6
 
76.0
 
93.6 

105.0
 
35.0
 

1,901.0
 

63.4
 



Prior to the delivery 
of the 30 GE IDE 1800 locomotives, 
a
small 
numhr of Syrian technicians were trained in the U.S.
supervise th, naintenance, overhaul, and 
to
 

repair 
of the units.These tr !ni technicians have been 
transferred 
to other position, i taeAnd)- )ast three months, no qualified supervisorsh ave !A- in charg of the (IF locomotives. IP.cently, a unit,evel!,p. a crack In a piston an,] was allowed to continue ini :ntil 
the piston failed, damaging the engine to thepoin t t~ rnpa.r-s to it will 
be costly, if 
not prohibitive, to
carry out. This unit is presently at Jibrine, where 
it is being
cui tJ 'w.;ith one of the two spare engines. 

7h, 1AV i:nction made by the Consultants indicates that,;T loc)mP1tives are not theat present being maintainced properly,manl contin,"I failures in service can 
be expected.
Found thati o is It was also
a shortage of miscellaneous small parts 
for
th, anit' tw that 
the repair crews are endeavoring tW makeso.,e N ey,, rorigion parts themselves to theservice. Thi s is 
keep units innot only very costly in t(o ms of man-hours,bat if pa tcular oar t are not made to precise tolerances 
and
from pro era taL s, further failures can be expected.
 

In addit ion to the locomotives in the Aleppo shop area, 
one LDE
2800 
im. normally being dismantled at the Jibrine shop for peri
iic inpection, and between one three 2800sand fDE are inThe rDE 2800n class is receivingma intnn, tian other classes better preventativeof locomotives. The 
Consultants
,,re innarmed that CIS is 
retaining representatives of
at *cf r-,rrs these the manot locomotives to supervise their operation,

maintonancm, 
 and overhaul.
 

The present utilization of main-line locomotives is low. Thisis evident from the number of units idle at oneany time atAleppo and Jibrine, as noted 
in Table A-4.1. The average annual
rate of kilometers 
run by each of the LDE 
2 8 00s, based on their
performance in 
the first half of 1979, is given in Table A-4.2.
For the EDE 2800 class, the average was 63,400 kilometers, andfor the 
 ,DE 1800 class only 38,300 kilometers. 
Since there is
no tim-consuming 
local freight or commuter traffic to
hauled, an average annual 
be
 

utilization 
of over 100,000
meters should be possible after kilo
the lines now under construction are brought intc 


performance and 
use. This is well in excess of current
emphasizes the 
point that the 
existing fleet


has considerable spare capacity.
 

Locomotive 
shops are presently being constructed
Lattakia, Homs II, Deir Ez 
in Tartous,


Zor, and Al Kamishli. The shops
Aleppo are at
to be reconstructed 
and used for inspection,
ice, servand light maintenance 
of passenger coaches 
and locomotives in passenger service, as well as for 
inspection and
service 
of shunting locomotives 
used in Aleppo. The Jibrine
shops will be utilized 
 to inspect, service, and maintain
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freight locomotives and wagons, in addition to handling major
 
overhauls and heavy repairs on passenger and shunting locomo
tives. There is potentially considerable excess shop capacity
 
planned, and this will become evident in the future. The serv
iczng, inspection, major overhaul, and heavy repairs should be
 
centralized at Jibrine and Aleppo. The outlying shops should be
 
utilized only tp make emergency repairs to enable equipment to
 
be moved safely to the central shops for major repairs.
 

The present cleaning of locomotives and coaches (inside and
 
out) is inadequate. Cleaning procedures should be greatly
 

an
improved and consideration should be given to constructing

plant .... to t£he of ..
 

locomotives, including the trucks and undercarriage, before
 
they a~e permitted to enter any shops for inspection, servce,
 
or overhaul. Such facilities cannot be kept clean unless the
 
locomotives are clean. Clean workshops and clean equipment not
 
only increase the work efficiency of the technicians, but also
 
raise morale. The Consultants favor an automatic washing plant
 
because they doubt that manual cleaning procedures will be
 
effectively carried out on a continuing basis.
 

................automatic washing atJibrine clean exterior 


All coaches should be thoroughly cleaned manually or put
 
through an automatic washer at the end of each trip and prior
 
to being set out for interior cleaning. Overall maintenance of
 

are
the coaches is poor. Broken and cracked windows not being
 
replaced. The seats, door latches, small tables, lights,
 
toilets, and many othe small items are being neglected and
 
could become unmanageable if not rectified soon. The expansion
 
of coaching service facilities at Aleppo will help to solve
 
this problem, but improved supervision and availability of
 
parts are vital.
 

There are many retired cars and steam locomotives in store all
 
over the system. The Aleppo shops and back-track areas have an
 
accumulation of old steam locomotive parts, wagon parts,
 
machines, equipment, wrecked equipment, and scrap of every
 
description. In fact, many new parts are stored outside because
 
the shops and storage sheds are full of old parts that should
 
be scrapped with the old equipment. The establishment of at
 
least a temporary department, to carry out a scrapping and
 
clean-up program, is vital to overall efficiency. Once the
 
clean-up program has been completed, the new and usable parts
 
could be stored properly out of the weather and in an orderly
 
manner, which is certainly not now being done.
 

The inspection of wagons indicates that a considerable number
 
of new units are being set aside on back tracks and at Jibrine
 
because of minor damage and running repairs. This backlog of
 
repairs will affect the entire operation of the system if not
 
kept in check.
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The Directorate of Traction and Rolling Stock has capable staff 
officers, most with adequate experience. The older first-line 
suporvisors are well-trained and dedicated employees, hut they 
are confronted with a major morale problem requiring management
action. The most urgent need is to assign a qualified super
vis()r to the section who will be responsible for the inspec
tion, service, and maintenance of the LDE 1800 class. If this
 
is not done, further costly failures of these units are inevit
able.
 

The voluTme )f rolling stock maintenance and repair work will 
continue to increase rapidly as new lines are brought into 
se cvic. LITile A-5. 3 shows that diesel locomotive Kilometers 
increased by 53 percent from 1976 to 1979 and coach kilometers 
almost tripled in the same period. Existing stock is still 
relatively new and underutilized. As the age of existing stock 
and the -ize and utilization of the fleet increases, it will 
recquir.o rwre maintenance, but less time out of service will he 
available for this. High quality and efficient work by the 
department will become increasingly important if operating
efficiency is not to be affected. Management is faced with a 
considerable task of training and supervision under difficult 
external conditions to insure this occurs. A major investment
 
has been and is being made in the rolling stock fleet, however,

and failure to maintain and utilize it adequately would be a
 
major waste of scarce investment resources.
 

A-4.6 SIGNALING AND COMMUNICATIONS 

The Directorate of Signalling and Communications is responsible

for the maintenance of communications, signals, and electrical
 
service. The telecommunications system in use is basically 
a
 
circuit line wire system carrieu on wood and concrete poles. 
Stations are connected with each other and to the central 
office at Aleppo. Normally the system gives fair service, but
 
during inclement weather, it is unreliable, especially con
sidering that the movement of trains depends solely upon it.
 
The use of aboveground and underground cable is being given

consideration for future construction. 
The Consultants recom
mend that a modern communications system, with radio trans
mission capability, be considered for the entire 
railway net
work. Railway officials and department heads, almost without
 
exception, expressed a desire to the Consultants for radio com
munications to 
improve railway operations. A four-channel radio
 
system would be appropriate, with separate channels for road
 
trains and track maintenance gangs and two channels for yard

shunting operations. radios base stations would
All and have
 
four-channel capability. The base radios should have sufficient
 
wattage to communicate with each other, and each station should
 
be able to communicate with the trains and track maintenance
 
gangs in their area. The system would help ensure 
that planned

operating efficiencies are achieved.
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No signal system was installed on the old CFS network. Train
 
movement was handled by timetable or train orders transmitted
 
to the stations by telephone from a central dispatching office.
 
A manual block signal system is presently being installed from
 
Lattakia to Al Kamishli, and recently the section between
 
Jibrine and Al Raqqa was put into service. This system does not
 
utilize track circuits. It is a single block system between
 
each station with a distant and home signal, in addition to
 
station signals, which are controlled by each station attend
ant, Movement of the trains depends on telephone communications
 
between the stations with a dispatcher monitoring the operation
 
from a central office,
 

In Section A-3.4 the Consultants indicated that they were un
able to obtain specification or a general scheme relative to
 
the operation of the signalling and communication system that
 
will be installed on the new lines now under construction,
 
i.e., Line 3A, 4, 5, and 6. Therefore the Consultants have had
 
to rely upon information gathered from a number of sources in
 
an endeavor to determine the basic aspects and general
 
operating scheme of the proposed system.
 

From the information gathered it seems evident that the pro
posed system can be classified as a modified traffic control
 
system, utilizing track circuits, block signalling, and power
 
operated switches for the main line turnouts. The Consultants
 
have further been informed that this traffic control system
 
will be controlled not from a central location but from control
 
panels at each station and under the constant monitoring of
 
dispatches located at Aleppo, Homs II, and Damascus. The latest
 
information received would suggest that the communication
 
system will include coded carrier conttols, allowing telephone

and other circuits to be superimposed ,on the same line circuit
 
that controls the signalling and power switch instructions. If
 
the above description of the system is correct, such a signal
ling and communication system would be far superior to the 
system presently being installed on Lines 1, 2, and 9. 

The Consultants are in full accord with the upgrading of the 
specifications for the proposed signalling and communications
 
system, but would recommend that the system be further upgraded
 
to operate as a Central Traffic Control (CTC) system. This
 
would include coded track circuits and control of the system
 
from two CTC machines, one at Aleppo and the other at Damascus.
 
(See also Section A-8.4 below.)
 

The ideal future communications system would be a national
 
microwave system sponsored as a Government project to improve

communications throughout Syria, with the CFS being furnished
 
adequate channels for railway operations. It is realized that
 
such a system cannot be recommended or justified under the
 
scope of this transport study, nor could a microwave system be
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justifieI 
at this )oint in time 
for- the sole 
 se of the railway, althr)uirh 
 it must be realized 
that a modern, reliable
cOmmunic3tion-
 ;y.-cm is most essential to 
a railway transport
system. 7,,or exampl,, the Pailway Port Liaisonfast Group must haveriIia , conmi';AIcations with both ports, and the railwaymarket 1:,'j ,rip imtic t he able to communicate readily with customers; in,Jl ,)t-nt1i customers throughout Syria. Only throughgoo, commun a
icI v10i can
stem the 
railway be expe-fted to gcow
and qain theii- respec tive share of the available transports.
 

Future planninq -hould include the installation .of a CTC systemon Lines 1, 2, anI 9, in addition to future and existing lineswhere invr 2trvent proves economical. 

The Con ultants have been advis ed that a contract was ratifiedin May 1980 with an East German company for the provision ofsiqnallinq and communications on Lines 3A, 
4, 5, and 6 and that
thp instal].tj-ion completion schedule is as follows: 

Line Section 
 Months from Contract Start
 

lloms - Mhine 
18
 

Mhine - Phosphate Mines 20
 

Homs - Tel Kalach 

24
 

Tel Kalach - Tartous 

28
 

floms - Hama 
31 

Hama - Vodehi 

34
 

Mhine - Damascus 

41
 

One year's maintenance assistance 
 53
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Chapter A-5
 

TRAFFIC
 

A-5.1 INTP0,U% i iu.
 

The railway network 
 in the Middle East is undergoing majorexpansion and 
 reconstruction, 
with planned developments in
Iraq, Kuwait, and 
Saudi Arabia complementing those in 
Syria. By
1985 CFS will have a traffic-carrying potential, 
both physically and in terms of the 
places served, of larger
a order of
magnitude froim 
that of 
the present system. The 
new and improved
lines coining into use will not 
only generate substantial 
selfcontained traffic, 
but they also
will produce a synergetic
effect on 
the potential of 
the existing routes. 
The analysis of
past and 
present traffic 
is in consequence 
of little relevance
in estimating future 
carryings. 
Up to now, relatively little
effort has 
been made 
by the railway to attract 
traffic, with
management and 
physical resources 
having been concentrated more
on construction of 
the system than on operations or marketing.
 

The traffic potential for 1985 and 2000 
for all modes has beenidentified by the Consultants in Volume IT, Transport Demand.
The share of this traffic that should be 
carried by rail is
dependent on complex factors 
that can be forecast only with
wide margin of error given the scope of 
a
 

of 
the planned development
tie railway system. There is quite simply no current experience in Syria of intensive freight passenger
or train operations of the type that will 
be required to service, 
for instance, the Damascus-Aleppo corridor.


efficiency in its widest 
The level of operating


sense, including marketing 
of the
services, is the 
key factor that will determine future traffic
levels. Current poor performance 
could be improved substantially. The Consultants' 
recommendations 
in this volume will,
when implemented, assist with this 
improvement.
 

The nature of the railway traffic analysis in this report is
different from that 
in most national transport studies, where a
trend analysis of past performance on static
a or declining
network is often appropriate. In the 
case 
of CFS, it is necessary to emphasize the nature of the change in traffic potential
and to determine the 
required responses 
to that potential. In
the remainder of this chapter, the present traffic and performance 
is put in the perspective of the railway system of 
the

future.
 

A-5.2 
 SYSTEM EXPANSION
 

Section A-3.1 summarizes the present and planned 
network in
 
physical terms. 
 A more detailed 
 physical description is
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contained in Chapter A-31 and Appendix A-3.1 of the Final
 
Phase I Report. In this section, the effect of system develop
ment on traffic potential is considered.
 

The expansion of the network is illustrated in Table A-5.1. The
 
opening dates of existing lines and the expected completion

dates of lines under construction or out to tender are given.
 
Total route kilometers in service are listed for 1946, 1967,

and 1979, with the length expected to be open in 1985. Line
 
sections are defined as being between nodal points as per the
 
Consultants' coding system explained in Chapter A-3 of the
 
Final Phase I Report.
 

In 1946 the standard gauge route kilometerage totalled 557.
 
Independent Syria inherited a railway network ill-suited to its
 
geography, with Iraq reachable from Aleppo after 1945 only via
 
a long stret'1 of line through Turkish territory, and iamascus
 
only through Lebanon via a change to narrow gauge[, line at
 
Rayak. The only rail route to the Mediterranean was over
 
Lebanese territory to the Port of Tripoli" The first priority

of the CFS was the development of a Syrian-territory route to
 
Iraq and service to Syrian ports. The length of the network in
 
1967 was 919 route kilometers, and at the end of 1979 it was
 
1,375 kilometers. Of this, 818 route kilometers, or 60 percent
 
of the total, had been opened since 1967.
 

The present system, although much improved compared to that
 
inherited in 1956, is still deficient. Damascus is not now
 
served from the north by railway due to the problems in
 
Lebanon. The lightly constructed French lines south of Aleppo
 
are incompatible with the new lines: axle load on these is
 
17 tons, compared to 25 tons; rail is 37 kilograms per meter or
 
less, compared to 50 kilograms per meter; and poor track and
 
alignment seriously reduce operating speeds. A third major

problem with the present system is that the Akkari to Homs line
 
passes through short sections of Lebanese territory. These
 
deficiencies should all be eliminated over the next five years.

It is planned that 525 kilometers of the new route be open by

1985 and 250 kilometers of the existing route be completely

rebuilt. The network in 1985 is expected to total 1,900 route
 
kilometers, no less than 1,594 kilometers or 84 percent of
 
which will have been opened or rebuilt since 1967. AO6ut
 
40 percent of the route network will. be less than five years
 
old in 1985.
 

The railway system in 1985, with all the projects in operation,

will be substantially better placed to meet the transport needs
 
of the country than the present network. The route kilometerage

opened since 1967 will be almost doubled. Damascus will be
 
connected to the standard gauge network. The railway will be
 
far more attractive for transit traffic to Iraq. Both major
 
ports will be part of an integrated network constructed to a
 
high standard.
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Table A-5.1 

DEVELOPMENT OF NETWORK
 

Line 	 End Node Nos. Opening Date Route Kms
 

Turkish Border (Midan Ikbis)-Aleppo 45- 52 	 Pre-1946 
 118.1
 

Mousselmieh-Turkish 	Border
 

(Jopanbey) 51- 54 
 1946 	 48.4
 
Aleppi-Homs I 
 52- 71 
 1946 	 201.9
 
Horns I-Lebanese Border (Akkari) 	 71- 97 1946 69.0 

Horns North Leg Wye-Lebanese Border 

(Al Qussein) 150- 85 1946 38.2
 

Turkish Border (Nusaybin)-Iraqi
 

Border (Ya'roubia) 39- 44 
 1946 81.1
 
Akkari-Tartous 
 93- 96 1967 42.0 
Ansari (Aleppo)-Al Raqqa 55- 18/ 11- 14 1967 	 210.1
 
Wadihi (Aleppo)-Jisr Al Shughour 
 56- 62 
 1967 109.9
 
Al Raqqa-Al Hassakeh 18- 34/153- 28 1968-761 270.5
 
Jisr Al Shughour-Lattakia 62- 69/ 
68- 70 1975 80.3
 
Al Hassakeh-Al Kamishli 34-157 19782 81.1
 

Third I.egs of Wyes 	 160-159/156-158/
 

149-151/155-154 
 3.0
 
Hama-Mhardeh 
 75-135 	 1979 
 21.0
 
Homs I-Akkari 
 71- 93 	 19803 63.7
 



Table A-5.1 (Continued) 

DEVELOPMENT OF NETWORK 

Line End Node Nos. Opening Date Route Kis 

Tartous-Cement Plant 95-161 1981 8.6 

Horns North Leg Wye-Mhine-Tadmur 150-121/11.4-115/ 

117-118 1980-844 236,6 

Mhine-Damascus 101-109 1983-84 138.9 

Horns (New Line Junction)-Wadihi 

(Aleppo) 152-56/122-136 1983-843 185.8 

Deir Ez Zor-Iraqi Border 

(Albu Kamal) 155-148 1984 142.7 
142. 

Total Route Post-i,166 

Date Kms m.s 

Pre-1946 556.7 0.0 

1967 918.7 362.0 

1979 1,374.6 817.9 

1985 1,899.6 1,594.2 

Sources: CFS, Various directorates and LBII compilation. 

Opened in stages. 

2 For passenger, earlier for freight services. 

3 Complete reconstruction, partial realicinment. 

4 Homs-Khneifiss/Sharkieh 186 kilometers in 1980. 

Under tender. 



Table A-5. 2 

TRAIN-KILOMETERS 

(000) 

Diesel Locomotives 

Passenger 
Ordinary Freight 
Rail Construction 

Others 

Total 

1976 

551 
1,240 

277 

20 

2,086 

1977 

723 
1,581 

143 

22 

2,469 

1978 

1,015 
1,184 

223 

14 

2,435 

19791 

1,292 
1,495 

174 

2,961 

Diesel Railcars 

Passenger 

Others 

Total 

71 

16 

87 

88 

22 

110 

269 

17 

286 

244 

70 

314 

Steam Locomotives2 

Passenger 

Ordinary Freight 
Others 

Total 

9 

189 

1 

200 

-

-

-

-

-

-

-

_ 

All 

Passenger 
Ordinary Freight 

Rail Construction, etc. 

Grand Total 

631 
1,429 

313 

2,373 

11 
1,581 

187 

2,579 

1,284 
1,184 

254 

2,721 

1,536 
1,495 

244 

3,275 

------------------------------

Source: CFS - Movements and Transport. 

1 Actual January-September results x 1.333. 

2 Ceased operating April 1976. 
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Table A-5.3 

ROLLING STOCK KILOMETERS 
(0 0) 

1976 1977 1979 19791 

Diesel Locomotives 

T-ain-Kms (Table 
Double Heading 

Light Running 
Marshalling 

A-5.2) 2,086 
90 
51 

345 

2,469 
97 
73 

424 

2,435 
184 
77 

510 

2,961 
272 
99 

600 

Total 2,573 3,062 3,207 3,932 

2 
Steam Locomotives 

Train xms <T 

Doubi Hea(, 

Lighi [BWn i1, 

Marsh,-

le 

I 

A-5.2) 200 

6 

7 

14 

-
-
-
-

-
-
-
-

-
-
-

-

Total 227 - -

Coaches 3,118 4,965 7,668 9,112 

Railcars 87 110 286 314 

Waions 

Loaded 19,039 19,697 11,832 15,146 

Empty 14,064 16,172 12,001 14,178 

Total 33,103 35,869 23,833 29,324 

--- -------------------------

Source: CFS - Movements and Transport. 

1 Actual January-September results x 1.333. 

2 Ceased operating April 1976. 
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Although the l85 prospect is 
promising, present performance is

less so. The full potential of completed investments is not
being realized. There are 
special factors, however, and recent
 
traffic levels have been affected by the following:
 

- The Syria-Iraq border was closed from 17 November 1977
to 23 October 1978. 
This halted the transit flow from Turkey to
Iraq via Syria, as well as Syria-Iraq local traffic, seriously

reducing freight carryings for the closure period and well into
 
1979.
 

- The Homs-Akkari 
line was closed for reconstruction from
August Lo November 
1979. This halted service to Tartous, a
 
major freight traffic generator.
 

- Reconstruction of the Homs-Aleppo line is discouraging
 
passenger traffic. Only 
a minimal service will be maintained
 
until completion.
 

A-5.3 VOLUME OF OPERATIONS 

The volume of train kilometers by type of service and by modeof traction is given in Table A-5.2. Based on the results for
the first nine months of 1979, a total of 3.3 million train
kilometers was performed in the year, 90 percent of which 
were
 
locomotive-haule3 
with the remaining 10 percent operated 
by
diesel railcar,-. The addition of 
new passenger services 
to Al
Kamishli 
and Baghdad (Iraq), and the reopening of transitfreight traffic, were mainly responsible for a 20 percent
growth in train kilometers between 1978 and 1979. In 1976 and
1977 ordinary freight train 
kilometers were 
about double those
of passenger trains. In 1978 and 
1979 passenger train kilometers slightly exceeded freight, having grown by 
143 percent

between 1976 and 1979. 
Railway construction and other 
train
kilometers accounted for 
7 percent of operations in 1979, com
pared to 13 percent in 1976.
 

The volume of rolling stock kilometers is given in Table A-5.3.Steam locomotives ceased operations in April 1976. In 1979,again based on the performance for the 
 first nine months,

3.9 million locomotive kilometers were run, an average 
of

51,000 for each of the 
77 serviceable locomotives. Marshalling
operations accounted for 15 percent of Kilometers. Trains were
double headed for 
1 train kilometer in 11 in 1979, 
compared

with 1 in 23 in 1976.
 

Coach kilometers amounted 
to 9.1 million in 1979, almost three
 
times the 1976 volume. On average 
a train consisted of 7.1
coaches in 1979, compared with 5.7 in 1976 and in
7.6 1978.
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Railcar kilometers totalled 0.3 million, " ith rai~cs rt ,ilways 
operating as sinq, unit5. A total of 29.3 ! I.lion wa,"n 
kilometers was perfor it] in 1979, wth 52 Fevcent loaded] An] 
48 percent running expty. in 1976, 58 percant loav-d opeCation 
was achieved. Although v;agon kilometers recovered 23 percent 
from 1978 to 1979, they we re still onl, 82 pr:- cent of tne 
volume reached in 1977 before the Ira 1 horder closuro. The 
average number of waqns per train in 1979 was 17.6, cumitted 
with 20.8 in the pe:ak year 1977. 

Gross kilometers perfomed are given in Table A-5.4. A total of 
1.4 billion was operated in L979, an increase of 27 percent
 
over 1978. Between 1976 and 1978 there was little change in the
 
overall level, but a significant switch in shares between
 
services occurra. In 1979 ordinary freight services accounted
 
for 62 percent of gross ton kilometers, passenger services for
 
31 perc.nt, and railway construction and other trains For the 
remaining 7 percent. In 1977 the freight share was as high as 
74 percent. 

A-5.4 PASSENGER TRAFFIC 

The most important passenger services, which carry about
 
80 percent of all passengers, are operated on the Lattakia-
Aleppo and Aleppo-Al Kamishii lines. The timetable for these 
trains is given in Table A-5.5. In addition to the services 
shown in the table, two return trips weekly have been operated 
between Aleppo and Baghdad since April 1979. Virtual ly all 
traffic between Aleppo and Tattakia is end to end, with ,isr Al
 
Shughour the only intermediate station of any significance.
 

Between Aleppo and A Kamishli, the trains have fairily long 
intermediate stops at Al Paqqa, Deir Ez Zor, and Al llassakeh, 
and average speeds are 71 to 73 kilometers per hour. For the 
rail car services speeds average 80 kilometers per hour.
 

Passenger trains run north from Aleppo to Midan Ikbis, with a 
twice-weekly through-service to Istanbul and to Al Ra' i. A 
summer service operates to Kafr Jinni near the Turkish border.
 
A slow daily mixed freight and passenger train is run between 
Aleppo and Homs. The only other passenger service operating in 
January 1980 was between Al Kamishli and Ya'roubia. 

Monthly carryings between pairs of stations in 1.978 and 1979 
are given in Tables A-5.6 and A-5.7. The significant increase 
in journey length in 1979 was due to a full year's operation to 
Al Kamishli, compared with only one month of service in 1978. 
Traffic is concentrated on a few stations. In 1979 the top four 
origin-destination pairs - Aleppo to Lattakia, Al Kamishli, 
Hassakeh, and Deir Ez Zor - accounted for 59 percent of 
journeys and 77 percent of all passenger kilometers. Aleppo is
 
the dominant station, being either origin or destination for
 
82 percent of all journeys in 1979.
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------------------------------

Table A-5.4 

GROSS TON-KILOMETERS 
(million) 

19762 1977 1978 19791 

Diesel Hauled 

Passenger 135 220 362 442 
Freight 
Railway Construction 

755 
156 

852 
77 

613 
133 

889 
79 

Others 4 2 1 -

Total 1,050 1,151 1,109 1,410 

Diesel Railcars 5 6 18 15 

Source: CFS - Movements and Transport.
 

1 Actual January-September results 
x 1.333.
 

2 Excludes 
steam haulings, which ceased operating in April 1976.
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Table A-5.5
 

PASSENGER TIMETABLE
 

Eastbound Trains Nos. Westbound Trains Nos. 

Station Km 51 131 1332 1302 1321 50 

Lattakia - 07:10 16:00 18:48 09:15 10:31 18:33 

Aleppo 200.0 10:32 18:57 21:48 06:15 07:26 15:15 

Average Speed (kph) - 59 68 67 67 65 61 

151 571 153 150 570 152 

Aleppo - 06:00 07:35 15:00 13:33 17:18 23:32 

Euphrates Dam 157.2 - 09:33 - - 15:18 -

Al Raqqa 203.7 08:32/ - 17:33/ 10:49/ - 20:52/ 

08:40 17:45 11:00 20:59 

Deir Ez Zor 339.6 10:26/ - 19:26/ 08:57/ - 18:59/ 

10:35 19:40 09:07 19:11 

Al Hassakeh 477.4 12:21 - 21:30 07:02/ - 17:00,/ 

12:35 21:40 07:06 17:14 

Al Kamishli 558.5 13:46 - 22:52 05:50 - 15:49 

Average Speed (kph) - 72 80 71 73 79 73 

Source: CFS, Movements and Transport. 

1 October to March. 

2 April to September. 



Table A-5.6 

PASSENGER TRAFFIC, 1978
 

(000 persons)
 

Distance
 
Route 	 (kms) Jan. Feb. Mar. Apr. Pay Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total 

Aleppo-

Al Raqqa 204 7.7 7.0 6.0 5.1 
 4.2 5.0 6.2 5.7 7.6 5.1 4.8 4.5 68.9
 

Aleppo-

Deir Ez Zor 
 340 23.7 18.3 19.5 20.0 17.7 19.2 15.6 15.1 14.3 13.3 13.4 12.6 202.7
 

Aleppo-

Al Hassakeh 
 477 20.3 22.4 17.3 20.0 18.6 20.5 28.2 29.9 33.1 24.3 21.1 17.2 272.9 

Aleppo-
Al Kamishli 558 - - - - - - - - - - -17.4 17.4 

Al Raqqa-

Al Hassakeh 274 
 1.8 2.4 2.0 2.0 2.1 2.1 3.3 3.7 4.3 2.3 2.5 2.0 30.5
 

Al 	Raqqa-

Deir Ez Zor 136 
 3.0 2.2 1.9 2.6 1.8 2.7 1.6 1.6 1.5 1.5 1.4 1.4 23.2
 

Deir Ez Zor-

Al Hassakeh 138 4.2 3.9 3.6 3.5 3.4 
 5.5 4.6 6.0 4.7 4.3 4.0 3.7 51.4
 

Aleppo-

Lattakia 200 6.6 
 7.8 16.8 20.0 20.8 25.5 33.8 24.0 32.2 15.4 13.6 13.6 230.1
 

Aleppo-Jisr 
Al Shughour 124 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.2 

Lattakia-Jisr 
Al Shughour 76 0.0 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 1.2 



Table A-5.6 (Continued)
 

PASSENGER TRAFFIC, 1978
 

(000 persons)
 

Distance
 
Route (kms) Jan. Feb. Mar, Apr. May Jun. Jul. Aug. Sp Oct Nov.Dec.Tal
 

Aleppo-

Midan Ikbis 117 3.1 4.1 3.5 3.6 3.7 4.0 5.5 4.6 5.2 4.2 5.3 3.0 49.8
 

Aleppo-
Al Ra'i 60 4.5 4.5 3.1 3.0 2.9 2.5 3.0 2.9 3.2 3.4 5.5 6.6 45.1 

Ya' roubia-
Al Kamishli 80 11.5 12.8 7.6 7.5 7.3 7.0 8.6 8.0 5.5 6.0 7.4 8.3 97.5 

112.4Aleppo-Homs 203 13.0 13.9 13.6 12.2 8.0 7.5 8.5 7.9 7.7 6.1 7.1 6.9 

Aleppo-Kafr
 
NA NA NA NA NA NA NA NA NA NA 43.7
Jinni 58 NA NA 


Aleppo-

NA NA NA NA NA NA NA NA NA 17.8
Tartous 304 NA NA NA 


119.1 109.6 119.5 86.1 86.3 97.4 1,265.8Total - 99.5 99.5 95.1 99.7 90.7 101.8 

Total Passenger Kilometers (million) 334.8
 

Average Journey Length (kms) 264.5
 

Source: CFS, Movements and Transport.
 

Note: NA = Not available, excluded from monthly totals.
 



Table A-5.7
 

PASSENGER TRAFFIC, 1979
 

(000 persons)
 

Distance 
Route (kms) Jn. Feb. Mar. Apr. May Jun. 
Jul. Aug, Sep. Oct. Nov,.Dec. Total 

A? Raqqa 204 7.7 5.4 5.8 5.4 5.0 4.9 4.7 
 4.5 4.5 3.1 3.5 3.0 
 57.5
 

Aleppo-
Deir Ez Zor 340 16.3 15.5 14.4 12.5 11.5 12.0 
10.9 12.0 12.5 9.2 9.7 9.5 
 146.0
 

Aleppo-

Al Hassakeh 
 477 18.0 
12.6 12.8 13.1 13.9 14.5 16.1 18.1 18.5 
14.8 15.8 13.1 181.3
 

Aleppo-
Al Kamishli 558 
 19.2 16.3 16.8 15.3 14.0 19.3 
20.6 18.8 23.8 18.2 17.8 15.2 215.3
 

AlAlRaqqa-Kamishli 355 1.2 1.9 1.6 1.6 
 1.7 2.3 2.1 1.9 1.6 1.5 
 1.5 1.2 20.1
 
Al Raqqa-
Al Hassakeh 274 1.4 
 1.1 1.0 1.1 1.3 1.4 
 1.6 1.5 1.6 1.1 1.2 1.0 
 15.3
 
Al Raqqa-
Deir Ez Zor 136 
 2.1 1.8 2.4 1.9 1.6 
 1.6 1.3 1.3 1.1 1.1 1.1 
 1.7 19.0
 

Deir Ez Zor-
Al Kamishli 219 1.7 2.2 2.0 
 1.8 1.5 1.5 1.9 1.9 
 2.4 1.7 1.6 
 1.8 22.0
 

Deir Ez Zor-
Al Hassakeh 138 3.2 
 3.4 3.0 2.5 2.4 2.6 2.7 
 3.0 2.8 2.9 
 3.0 2.6 34.1 

AlAlHassakeh-Kamifsjli 31 0.2 0.6 0.4 0.4 0.5 0.3 0.7 0.6 0.5 0.7 0.3 0.8 6.0 



Table A-5. 7 (Continued)
 

PASSENGER TRAFFIC, 1979
 

(000 persons)
 

Distance
 
Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total


Route (kms) Jan. Feb. Mar. Apr. May 


Aleppo
231.3
Lattakia 200 18.7 14.5 19.9 17.4 17.4 23.9 26.9 37.1 15.5 12.8 13.4 13.8 


Aleppo-Jisr
 
Al Shughour 124 0.3 0.1 0.2 0.1 0.1 0.2 0.2 0.3 0.2 0.1 0.2 0.3 2.3
 

Lattakia-Jisr 
Al Shughour 76 0.7 0.2 0.2 0.2 0.2 0.4 0.3 0.5 0.8 0.3 0.3 0.4 4.5 

Aleppo-Midan
 
Ikbis 117 3.8 2.9 3.5 3.5 3.8 4.1 4.3 4.8 3.9 3.6 3.8 3.6 45.6
 

6.4 5.8 6.2 7.1 7.0 6.4 6.9 6.7 80.1
Aleppo-Al Ra'i 60 8.0 6.8 6.6 6.2 

Ya' roubia
7.9 8.1 9.2 8.0 8.2 8.2 9.6 10.7 112.4
Al Kamishli 80 11.1 12.0 10.5 8.9 

Aleppo-Homs 203 6.3 5.6 5.5 6.0 5.4 6.0 7.1 6.7 5.6 6.6 5.2 4.9 70.9 

Aleppo-Kafr 
Jinni 58 - - - - 0.6 11.1 10.9 3.7 - - - - 26.3 

Aleppo- 1 
Baghdad 6281 - 1.8 2.8 3.6 4.9 3.8 4.3 2.6 2.6 3.1 29.5 

97.8 123.6 132.6 135.3 114.7 94.9 97.5 93.4 1,319.6
119.9 102.9 106.3 99.6
Total -

Total Passenger Kilometers (million) 392
 

Average Journey Length (kms) 297
 

Source: CFS, Movements and Transport.
 
In Syria, total dista'" e 1,059 kilometers.
 



There is little consistent seasonal 
variation in passenger
flows, as the monthly figures in Tables 
 A-5.7
illustrate. Only the Aleppo-Lattakia route has 
A-5.6 and 

a marked summer


peak.
 

With new lines entering service and other lines having
withdrawn or disrupted service
by reconstruction 
work, the traffic
growth rate by origin-destination 
is difficult 
to establish.
For Aleppo to Lattakia and Al
to Raqqa, little change in
traffic occurred between 1978 and 1979. Traffic to 
Deir Ez Zor
and Al Hassakeh declined sharply, but 
this was a result of the
opening of services to Al Kamishli. Until December 1978, passengers transferred 
to road transport for Al Kamishli at Deir
Ez Zor or Al Hassakeh. The 
service to Baghdad opened in April
1979 has 
proved highly successful 
with most trains fully
booked. The frequency of this service is expected to be doubled
in 1980. The most significant growth from 1978 
to 1979 occurred
 on the Aleppo to Al Ra'i 
service with traffic nearly doubling.
Aleppo to Homs carryings fell by 36 percent, affected by the
poor service being provided during reconstruction of the line.
 
In 1976 the average 
load per coach was 46 passengers, in 1977
it was 49, and in both 1978 
and 1979 it was 43 passengers,
representing load 
factors of between 60 and 70 percent.
 

A-5.5 FREIGHT TRAFFIC
 

Freight 
traffic divides naturally into three 
components: ordinary domestic freight, transit traffic plus imports and exports
overland, and 
the transport of 
railway construction materials.
The 1974 to 1979 period saw a major change 
in the traffic
structure. In 1974 domestic freight accounted for 17 percent of
tonnage, 
but by 1979 its share had risen 
to 65 percent. The
share of 
transit traffic and imports and 
the exports declined
from 36 percent to 12 percent 
over the period, anet railway
construction materials' 
share fell from 47 percent t, 23 percent. Although the composition of carryings changed 
considerably, the overall volume 
was quite stable from 1974 
to 1979,
with traffic growing by only 11 percent in 
terms of tonnage.
 
Commodity tonnage carryings from 1974 to are in
1979 given
Table A-5.8. Petroleum products was 
the largest commodity group
in 1979, with carryings of 0.48 million tons, over 
four times
the 1974 volume. Cement, iron and steel, and cereals amounted
to 0.50 million tons, four 
times the combined volume 
in 1974.
These four bulk 
commodities 
accounted for 79 
percent of the
1979 ordinary domestic freight tonnage, with no other commodity
carried in large volume.
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Table A-5. 8 

FREIGHT TRAFFIC 

(000 tons) 

CommodityGroup. . 1974 1975 1976 1977 1978 1979 

Petroleum Products 116 115 124 241 252 479 

Cement 67 75 44 82 81 125 

Iron and Steel 56 116 136 175 103 158 

Cereals 5 6 217 101 166 214 

Foodstuffs 10 23 67 42 61 46 

Cotton and Textiles 9 20 27 19 10 16 

Timber 23 1 14 8 6 16 

Live Animals 5 6 10 80 9 34 

Miscellaneous 23 26 158 61 131 147 

Suh'otal 295 388 796 808 818 1,235 

Transit 447 541 383 202 156 

Imports and Exports I 175 137 546 221 113 82 

Subtotal 916 1,066 1,343 1,412 951 1,473 

Railway Construction 
Materials 798 684 418 293 523 436 

Total 1,713 1,751 1,760 1,704 1,474 1,909 

--- -----------------------

Source: CFS - Movements and Transport. 

1 Overland only, excludes port traffic. 

2 Syria-Iraq border was closed between 17 November 1977 and 

23 October 1978. 
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Transit 
 traffic is composed pcedominantly 
of freight from
Europe and Turkey to 
Iraq. Until completion of the Aleppo to Al
Kamishli line, 
this was carried 
over the 8 1 -kilometer section

from Nusaybin to Ya'roubia. Traffic 
originating in Turkey still
uses this route, but some of the 
European traffic 
travels via
Midan Ikbis-Aleppo-Ya'roubia, 
a haul of 749 
kilometers over
CFS. Transit traffic 
was completely 
halted between November
 
977 and October 1978


Iraq as a result of the closure of the Syriaborder and has 
yet to recover its pre-closure volume.
1979 tonnage was about 30 percent of that in the 
In
 

peak year
1975. Transit traffic 
to Lebanon has virtually ceased due to
the internal situation 
in that country. No transit 
traffic by
rail is yet handled through 
the ports. The commodity composition of transit traffic 
in 1977, the last 
year before service
interruption, 
is given in Table A-5.9. The combined tonnage
showr between Europe 
and Turkey and 
 Iraq of 0.41 million
coMp Ls with 
0.38 million in 
Table A-5,8. The discrepancy

results because 
the former derives from accounting statistics
and the 
latter from operating, and there is 
a timing difference
between the coverage 
of the two series. 
Nearly all transit
traffic 
flows eastbound. For the European traffic, 43 percent

used Midan Ikbis-Ya'roubia 
 and 57 percent used NusaybinYa'roubia 
in 1977. Almost half of 
the total traffic of 0.17
million 
tons consisted of machinery and iron 
and steel. Between
Turkey and Iraq about half the 
0.23 million tons was 
grain and
 
vegetables.
 

Imports and exports 
overland (traffic through 
 Lattakia or
Tartous 
is classified as domestic) declined 
considerably

1978 and again in 1979. This fall 

in
 
occurred for 
a number of
reasons: the Iraq 
border closure, which increased competition
from 
the ports, poor transit service by 
Turkish railways, and
tariff increases relative 
to road freight. The commodity composition of the European portion of 
imports and exports for 1977
is given in 
Table A-5.9. Imports 
from Turkey consist mainly of
live animals. In 
1979 total import and export 
traffic overland
 

was 0.07 million tons.
 

The Consultants experienced 
some difficulty in preparing a consistent set of freight traffic 
statistics. 
Ton kilometer data
is not available by commodity, and the tonnage data, particularly for railway construction materials, 
are not always available. Construction materials 
traff'ic may be 
included partially
under the miscellaneous 
category of ordinary freight 
or, particularly for 1977, 
may have been 
excluded altogether. These
materials consist of stone, sand, ballast, and rail, and carryings have fluctuated considerably 
as expansion 
of the network

has progressed. Further 
 large movements 
 of construction
materials are likely for 
the construction 
and reconstruction

projects now underway or 
planned, but once 
these are completed,
traffic 
should be limited to relatively small movements of
 
ballast.
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In Table A-5.10 monthly carryLngs in tons and ton kilometers 
are shown for 1976 to 1978, together witn the average l.ength of 
haul. Ordinary domestic freight is shown separately from 
transit and imports and exports. Railway construction materials 
traffic is excluded throughout. For 1976, the statistics are 
consistent with those in Table A-5.8, but for 1977, tot l ton
nage is 1.45 million compared with 1.41 million in tIhV 1lier 
table. The difference of 40,000 tons in the ordinai1 aoistic 
freight component could not he accouhted for. F'or 1978, monthly 
tonnage figures, excluding railway construction materials, were 
not available, and only annual tonnage is shown. Traffic fiuc
tuations from month to month are unusually large. In 1976 the 
peak month in terms of ton kilometers was 285 percent of the 
lowest month's traffic. In 1977 the ratio was 211 percent, and 
in 1978 it was :360 percent, a 1though the latter was i ned 
by the resumption of operations to Iraq in October 1978. Al
though monthly variations are large, no seasonal pattern is 
evidenced in thp statistics.
 

The averame haul of domestic freight fell sharply from 1976 to 
1977. In 1978 there was a partial recovery to an avorage dis
tance of 233 Kilometers, with total ton kilometers of 191 mil
lion. Transit and overland import and export tratc is mostly 
short haul, Nusayhin to Ya' roubia Gr Midan ikbis to Aleppo. In 
terms of ton ilometers, its share of the total (excluding con
struction materials) '4 1.,s relatively small, 17 percent in 
1976, rising to 29 ye, "t in 1977, but then faling to oiIly 9 
percent in 1978 with Opke Iraq border closure. The averagi haul 
of thi" traffic has been rising, however, with more use of the 
much longer CPS route via Midan Ikbis-Ya'roubia. In 1977 the 
average distance was 119 kilometers, 21 percent higher than in 
1976. Total ton kilometers, excluding construction materiais, 
in 1978 amounted to 210 million, 32 percent below 1976 volAme
 
of 309 million. In 1979 some transit traffic was regained, and
 
there was a 51 percent rise in ordinary domestic freight
 
tonnage. Ordinary domestic freight ton kilometers totalled
 
341 million, with 34 million for transit and imports and ex
ports traffic, to give a total of 375 million, 79 percent above
 
that of 1978. The overall average length of haul was 255 kilo
meters.
 

The complete origin-destination pattern of domestic freight

traffic by commodity, for the half-year from July to December
 
1978, was shown in Appendix A-5.1 of the Final Phase I Report.

Traffic in the matrix totalled 406,900 tons, almost exactly
 
half the annual carryings for 1978 given in Table A-5.8. There
 
are 116 point-to-point commodity flows, with a minimum volume
 
for inclusion of 
50 tons over the six months. All the traffic
 
was handled by 13 stations. The top ten flows listed in Table
 
A-5.11 accounted for 63 percent of all the tonnage.
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T-±ble A-5.9
 

INTERNATIONAL TRAFFIC BY COMMODITY, 1977
 

(000 tons) 

Europe to/ Turkey to/ Europe to/ 
Commodi fromIra_ from Iraq from Syria 

Grain and Vegetables 


Cement 


Motor 'ehicles
 
and Spares 


Mechanical and
 
Electrical Machinery 


Iron and Steel 


Fibers, Yarns and
 
Textiles 


Chemic(als and
 
Pharmaceuticals 


Railway Rolling
 
Stock 


Manufactured
 
Foodstuffs 


Timber and Wood
 
Products 


Aluminum Products 


Asphalt, etc. 


Paper and Cardboard 


Other Commodities 


Total 


- 112.9 

- 26.3 

16.3 21.7 

49.9 7.7 27.9 

33.7 9.4 7.7 

19.3 4.8 7.4 

3.1 1.8 1.2 

11.5 

4.1 2.7 

- 3.7 1,5 

2.0 - -

- 5.3 -

- 2.7 1.2 

34.1 'j4.4 14.4 

173.81 233.32 61.3 

-

Source: CFS - Movements and Transport.
 

Note: Overland traffic 
only, traffic through Lattakia and
 
Tartous is excluded.
 

1 Of which Nusaybin-Ya'roubia 98.5 and Midan Ikbis-Ya'roubia
 

75.4.
 

2 Virtually all Nusaybin-Ya'roubia.
 



Table A-5.S1 

FREIGHT TRAU IC, 1976 TO 1978 

Tons 
(000) 

Ton Kms 
(million) 

Average Haul 
(kms) 

---------------------

Month A B Total A B Total A B Total 

1976 

Jan. 46.8 61.4 108.2 13.4 5.7 19.1 286 93 177 

Feb. 60.9 28.1 89.0 12.9 4.1 17.0 212 146 191 

Mar. 67.3 35.7 103.0 13.1 4.9 18.0 195 137 175 

Apr. 

May 
Jun. 

37.4 

43.3 
73.4 

67.0 

42.5 
36.8 

104.4 

85.8 
110.2 

11.4 

11.7 
21.2 

6.1 

3.8 
3.2 

17.5 

15.5 
24.4 

305 

270 
289 

91 

89 
87 

168 

181 
221 

Ju.. 95.1 41.3 136.4 17.7 3.7 41.4 396 90 304 

Aug. 

Sep. 

Oct. 

68.4 

52.3 

70.4 

39.8 

38.2 

44.2 

108.? 

90.5 

114.6 

23.1 

19.7 

23.1 

3.6 

3.6 

4.2 

26.7 

23 3 

27.3 

338 

377 

32H 

90 

94 

95 

247 

257 

238 

Nov. 101.5 53.5 155.0 39.0 5.2 44.2 384 97 285 

Dec. 79.8 57.7 137.5 29.0 5.4 34.4 363 94 250 

Total 796.4 546.3 1,342.7 255.3 53.5 308.8 321 98 230 

1977 

Jan. 71.2 70.3 141.5 14.7 6.6 21.3 206 94 151 

Feb. 68.2 58.3 126.o 16.1 5.4 21.5 236 93 170 

Mar. 79.5 51.0 130.5 19.8 5.1 24.9 249 100 191 

Apr. 

May 

Jun. 

53.6 

77.5 

63.0 

72.1 

72.8 

43.1 

125.7 

150.3 

106.1 

13.1 

16.9 

13.5 

6.7 

11.7 

7.8 

19.8 

28.6 

21.3 

244 

218 

214 

93 

161 

18i 

158 

190 

201 

Jul. 66.5 53.5 120.0 12.6 9.9 22 5 189 185 188 

Aug. 
Sep. 

Oct. 

78.7 
82.5 

99.3 

36.9 
33.7 

55.3 

115.6 
116.2 

154.6 

13.6 
16.4 

17.4 

3.7 
3.9 

5.5 

17 3 
20 3 

22.9 

173 
199 

175 

100 
116 

99 

150 
175 

148 

Nov. 43.4 38.5 81.9 9.5 4.0 13.5 219 104 165 

Dec. 65.5 14.7 80.2 11.2 1.8 14. 0 1 71 122 175 

Total 848.8 600.2 1,449.0 174.9 71.3 246.2 206 119 170 
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Table A-5.10 (Continued)
 

FREIGHT TRAFFIC, 1976 to 1978
 

Tons Ton Kms Average Haul
 
(000) (million) (kms)
 

Month A B Total A B Total A B Total
 

1978 
Jan. - - - 10.3 1.6 11.9 - - -

Feb. - - - 9.8 1.0 10.8 - - -

Mar. - - - 9.5 0.8 10.3 - - -
Apr. - - - 11.6 1.1 12.7 - - -
May - - - 20.6 0.8 21.4 - - -
Jun. - - - 19.0 0.6 19.6 - - -
Jul. - - - 19.7 2.1 21.8 - - -
Aug. - - - 10.0 1.9 11.9 - - -
Sept. - - - 8.9 2.3 11.2 - - -
Oct. - - - 12.2 2.3 14.5 - - -
Nov. - - - 24.8 2.1 26.9 - - -
Dec. - - 34.2 2.9 37.1 - - -

Total 818 133 951 190.6 19.5 210.1 233 147 221
 

Source: CFS - Movements and Transport. 

Notes: Railway construction materials are excluded.
 

A = Ordinary domestic freight.
 

B = Transit and imports and exports overland.
 

A-98
 



---- -----------------------

Table A-5. 11
 

COMMODITY FLOWS, JULY TO DECEMBER 1978
 

Volume
 

Origin Destination Commodity...v (000 tons)
 

Homs Aleppo 	 Petroleum Products 
 75.6
 

Billets, etc. 	 51.2
Tartous Hama 


Lattakia Aleppo Petroleum Products 24.0
 

Al Raqqa Aleppo 	 Wheat 21.6
 

Wheat 
 17.6
Al Kamishli Aleppo 


Aleppo Al Raqqa Cement 17.6
 

Wheat 
 14.3
Al Hassakeh 	 Aleppo 


Tartous Petroleum Products 13.9
Homs 


11.6
Deir Ez Zor Al Kamishli Sand 


Zor Cemeit
Aleppo Deir Ez 10.0
 

Total 257.4
 

Source: CFS -	 Movements and Transport.
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The freight traffic plans for 1979 
and 1980, prepared by the

CFS director of movements were reproduced in Appendices A-5.2 
and A-5.3 of the 
Final Phase -1Report. The plans are summarized 
in Table A-5.12, which shows that 1979 carryings, although well 
up on 1978, fell short of forecast tonnage by 29 percent. The 
worst performance was recorded for transit traffic,
traffic about 40 percent of that 

with 
planned, Fulfillment of the 

1980 plan will depend in particular on phosphate carryinqs. The
first rail movements were scheduled for July 1980 and 0.8
 
million tons were forecast during the remaining six months of
the year. A large growth, in petroleum products traffic over
 
1979 is also expected, with carryings up by 73 percent at 
0.83

million tons. For transit traffic the 
1980 plan is more modest
 
than the 1979 plan, with a total of 0.25 million tons still

repre-ent i g a 60 percent incrrcsc cvcr actual 1979 J Lfot i
ance. Total ordinary domestic freight traffic in 1980 is
forecast to be 2.75 million tons, 123 percent above that of
 
1979., No change in railway construction materials traffic is
expected, and the grand total of 3.53 million tons of freight
represents an 85 percent growth 
from 1979. The overall average

haul projected for 1980 is 261 kilometers. With the exception
of cereals 
(485 kilometers) and raLlway construction materials 
(131 kilometers), all commodity 
groups have average hauls from 
200 to 300 kilometers. A total of 921 mill ion net ton kilometers is projected for 1980, involving 2.11 billion qross ton
 
kilometers, an average of 2.3 gross tons per net ton.
 

In Table A-5.13 monthly carryings in 1979 are shown in tons and
 
ton kilometers, together with 
 the average length of haul.
 
Domestic freicht, international freight, 
and railway construc
tion materials traffic are shown separately. For the tonnage
statistics, international 
traffic is split into transit and

imports and exports carryings. The effect of the closure of the
 
Homs-Tartous line for reconstruction, 
from August to November,
 
is apparent on domestic traffic.
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Table A-5. 12
 

FREIGHT TRAFFIC PLANS,1979 AND 1980
 

Commodity_Grou.... 


Petroleum Products 


Steel Products 


Cement 


Cereals 


Phosphate 


Other Domestic 


Total Ordinary
 
Domestic 


Transit 


Imports and Exports 


Total Ordinary and
 
International 


Rail Construction
 
Materials 


Total 


(000 tons)
 

1979 1979 

Plan Actual 


620 479 


130 158 


195 125 


360 214 


0 0 


410 259 


1,715 1,235 


400 156 


110 82 


2,225 1,473 


450 436 


2,675 1,909 


1980 

Plan 

(tons) 


830 


205 


155 


330 


800 


425 


2,745 


250 


110 


3,105 


420 


3,525 


1980 1980
 

Plan Average
 
Ton Kms Haul
 
(million) (kms)
 

225 271
 

41 200
 

44 284
 

160 485
 

188 235
 

121 285
 

779 284
 

54 216
 

32 291
 

865 279
 

55 131
 

921 261
 

Source: CFS - Movements and Transport.
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Table A-5.13 

CFS FREIGHT TRAFFIC, 1979 

Category Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
 

(000 tons) 

Domestic 
Transit 
Imports and Exports 

96.6 120.1 128.7 120.3 115.3 108.8 109.5 
12.2 5.0 11.3 13.3 14.0 14.2 12.1 
10.1 8.8 5.4 4.1 3.3 3.2 4.8 

73.5 
16.9 
6.6 

86.6 
12.3 
4.9 

86.2 
14.6 
9 6 

70.1 119.8 
16.5 13.3 
11.9 9.1 

1,235.5 
155.7 
81.8 

Subtotal 118.9 133.9 145.5 137.7 132.6 126.2 126.4 97.0 103.8 110.4 98.5 142.2 1,473.0 

Rail Construction 
Materials 30.7 12.6 29.1 46.6 49.4 51.2 51.1 41.0 19.0 31.7 30.1 43.3 435.8 

Total 149.6 146.5 174.6 184.3 182.0 177.4 177.5 138.0 122.8 142.1 128.6 185.5 1,908.8 

(million ton kms) 

Domestic 
International 
Rail Construction 

Materials 

Total 

30.24 29.35 
3.05 2.12 

3.09 1.75 

36.38 33.22 

35.08 43.26 
3.91 2.23 

3.33 4.85 

42.32 50.34 

26.62 26.30 
2.41 2.06 

5.76 7.02 

34.79 35.38 

27.36 
2.29 

8.89 

38.54 

18.37 
3.31 

9.77 

31.45 

21.07 
2.36 

4.99 

28.42 

24.14 
3.21 

7.12 

34.47 

20.79 38.71 
3.92 2.91 

6.60 10.67 

31.31 52.29 

341.29 
33.78 

73.84 

448.91 

Average Haul (kms) 

Domestic 
International 
Rail Construction 

Materials 

Total 

313 
137 

101 

243 

244 
154 

139 

250 

273 
233 

114 

242 

360 
128 

104 

273 

231 
139 

117 

191 

242 
119 

137 

200 

250 
135 

174 

217 

250 
1.41 

238 

228 

243 
137 

262 

231 

280 
132 

224 

242 

297 
138 

219 

244 

323 
129 

246 

281 

276 
142 

169 

235 

Source: CFS, Movements and Transport. 

Note: Tartous closed for line construction Akkari-Homs August to November. 
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Chapter A-6
 

TRAFFIC COSTING AND TARIFFS
 

A-6.1 GENERAL
 

Users of a service should 

providers of 

pay the costs of providing
a service it, and
should attempt to recover their costs
from the users. This rule has 
as much validity in 
the transport
field as in any other sector of the economy, which is to say
that it should at least form 
the starting point for 
a cost
tariff analysis. In the and
 case 
of railways, attempting to 
translate the rule (modified to 
suit individual circumstances)
practice has throughout into
 
and it 

the world proven extremely difficult
has usually been frustrated in practice. The 
reasons for
this fall 
into four categories:
 

- identification of 
costs
 
- inefficiency in railway operations

- imperfections in 
the transport market
 
- Government action
 

By 
their nature, railway operations involve
joint costs, the a large element of
allocation 
of which 
to individual 
services
provides methodological problems of
of a high order. In the 
case
CFS, this difficulty is compounded 
by the poor accounting
data available 
and by the significant element of
traffic transit
carried. Railways, although 
 potentially 
 a highly
efficient 
mode of transport, often fall
theoretical efficiency. This 
well short of their


is the 
present situation on
as Chapter A-4 has CFS,
indicated. Imperfections 
in the transport
market result from many 
sources. 
Road users, particularly heavy
trucks, may not 
be paying their 
full share of 
road maintenance
costs, 
for instance. 
In Syria diesel fuel is at 36
sold only
percent of 
its economic opportunity cost, and 
because railways
are more fuel efficient than 
trucks, this represents a proportionately greater subsidy 
to road transport. Government
takes action
many 
forms, ranging from restrictions 
on tariff freedom
to limitations on 
staff salaries and the total 
number of staff.
Basically, 
all the factors that complicate the 
cost-tariff
equation resolve 
into two problems: the 
identification
existing and future costs of

and the relation that tariffs should


bear to them.
 

A-6.2 TRAFFIC COSTING
 

Books on 
railway costing 
date from 1847. A vast 
amount of
theoretical 
and practical work has 
been carried
doctoral theses out, with
 on areas 
as narrow as 
the allocation of
costs track
to individual 
services. 
The conclusions
general, disappointing. have been, in
Circumstances 
vary so widely and 
are
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changing so rapidly and the costs required for a particular
 
decision are usually applicable so specifically to the decision
 
that at the micro-level of analysis costs are more trouble to
 
determine than they are worth. Detailed cost allocation is
 
usually less important than analysis of cost change ovor time.
 
The latter, together with up-to-date costs by broad cateclory

and a macro-level indication of cost causation, is sufficient
 
for most management decisions.
 

The major cost distinctions are between capital and operating

expenditures, direct and indirect costs (or variable and fixed
 
costs), short-run and long-run costs, and marginal and average
 
costs. Each 
of these costs can be divided between services or
 
between lines. Unfortunately, none of the distinctions 
are 
clear cut. For instance, questions such as whether track
relaying is a capital or an operating cost, or part operating
and part capital, are matters of judge-ent and accountancy 
practice, and the answer varies from country to country and 
even within the same country over time. In thr ccre of CFS, the 
practice on capital expenditure is to incluiL4-;)re items that 
might properly be charged to operating accouro; in particular, 
this applies to equipment and spare parts. This practice will 
no longer be possible as the major new construction projects 
are completed. 

There are two approaches to the identification of costs. Total
 
costs can be allocated (a top-down analysis) or costs for par
ticular services can be constructed (a bottom-up system). The
 
problem with either for CFS is the lack of basic data. Only

operating expenditure budgets are available from 1976 onwards,
 
and the cost classification used, the Unified Government
 
Accounting System for General Organizations, is appropriate for
 
traffic costing purposes. Expenditures are broken down by item
 
(staff costs, fuel and oil, spares, and equipment) rather than
 
by department or by traffic.
 

In connection with their feasibility studies of the Deir Ez
 
Zor-Alhu Kamal, Tadmur-Deir Ez Zor, and Lattakia-Tartous lines
 
made in 1976, the Indian Railways consultants--RITES--performed
 
a cost analysis. Because of poor CFS statistics, they used data
 
derived from Indian Railways for the major cost items. In early
 
1979, CFS prepared their own cost study, but due to the con
tinued lack of internal data, use was made of the 1976 RITES
 
figures unchanged for many of the costs. These RITES values are
 
at 1975 price levels and unrepresentative of the 1980 situa
tion.
 

To determine order-of-magnitude current operating costs, the
 
Consultants have allocated the operating budgets for 1977,
 
1979, and 1980 for four types of operation: ordinary freight,

railway construction, locomotive-hauled passenger, and railcar
 
services. Weighted train kilometers have been used for the
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allocation, with 
weights based the
on Consultants' operating
experience. The 
weighting 
factors are derived in Table A-6.1.
Year 1978 
was not calculated 
because of the disruption to
traffic in 
that year caused by the closure of the
The Iraqi border.
train kilometer figures used 
for 1980 
are the Consultants'
estimates; the 
volume of ordinary freight 
traffic is particularly uncertain. 
In Table 

CFS freight traffic plan is 

A-5.12 the increase forecast by the
 
shown with ordinary tonnage and 
ton
kilometerage projected 
to more than double the actual 1979
levels. A much 
more modest increase 
is used in the cost analysis, with ordinary freight 
net ton kilometers assumed 
to rise
by 60 percent and freight 
train kilometers by 34 percent. This
implies a 20 
percent increase in average load per 
train, which
should be 
 easily achievable 
given the projected growth in
petroleum products 
traffic and the commencement of bulk phosphate movements 
in 1980. The operating cost budgets 
are taken
from Table A-7.4, with fees to 
European railways and Turkey,
Syria, Lebanon, and (TSLI)
Iraq Railways for wagon usage
excluded, these being essentially capital 
costs. For 1980 the
adjusted budget, including the February 1980 
salary increases,


has been allocated.
 

The results of 
the allocation, 
as given in Table 
A-6.1, show
quite large changes between years the
in shares of costs
between 
services, following from the different growth patterns
of train kilometers. The ordinary freight 
allocation 
varies
from 54 percent (1979) 
 to 
67 percent (1977), and that
locomotive-hauled passenger services 
of
 

from 24 percent (1977) to
37 percent (1979). The sharp rise the
in operating budget,
particularly between 
1979 and 1980, produces a 70 percent
increase in 
 the total allocated cost 
 for ordinary freight
services, and 160
a percent increase for 
 locomotive-hauled
passenger trains. 
The inflation 
in costs 
per train kilometer
is, however, far more 
modest. From 1977 
to 1979 the growth in
train kilometers 
exceeded that 
of operating costs, and 
the
overall cost 
per train kilometer fell 
from 22.9 piasters to
22.2 piasters, although because 
of the weighting factors used,
the costs for individual services 
show rises of about 4 percent
over the period. In 1979 
the operating cost per 
ordinary
freight train kilometer was 
25.4 piasters, and for locomotivehauled passenger trains 
it was 20.4 piasters. In 1980 
costs per
train kilometer rise significantly 
on the basis of the assumed
traffic 
growth. For ordinary freight the 1980 
cost is 33 piasters, and for locomotive-hauled passenger, 26.4 piasters pertrain kilometer - 30 percent above 1979 levels. The average
train kilometer cost for all services 
in 1980 is 29.3 piasters.
These large cost increases must 
be seen in the perspective of
the substantial salary raises 
given in February 1980 (see

Section A-7.3).
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Table A-6. 1 

ALLOCATION OF OPERATING COSTS
 

Cost Share
Trains Kms 

(000) (%) 

Weighting
 

Service 1977 19791 19802 Factor 1977 1979 1980
 

Ordinary
 
Freight 1,581 1,495 2,000 1.0 66.8 53.6 59.1
 

Railway
 
Construc
tion 143 160 160 1.3 7.9 7.5 6.2
 

Passenger
 
Locomotive
 
Hauled 723 1,292 1,400 0.8 24.5 37.1 33.2
 

Passenger 
Railcar 88 244 250 0.2 0.8 1.8 1.5 

Total 2,535 3,191 3,810 - 100.0 100.0 100.0 

Allocated Cost per
 

Allocated Operating Cost Train'-Km
 

Service (million SP) (SP)
 
-
1977 1979 1980 1977 1979 1980 

Ordinary 
Freight 38.7 37.9 65.9 24.5 25.4 33.0 

Railway 
43.1
Construction 4.6 5.3 6.9 32.2 33.1 


Passenger
 
Locomotive
 

26.3 37.9 19.6 20.4 26.4
Hauled 14.2 


Passenger
 
0.5 1.3 1.7 5.7 5.3 6.8Railcar 


22.2 29.3Total 58.0 70.8 111.5 22.9 

Source: Consultants' estimates.
 

1 Actual January-September kilometers x 1.333.
 

2 Consultants' estimates.
 

3 Adjusted budget allowing for February 1980 salary increases.
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In Table A-6.2 
allocated 
costs 
are shown converted into unit
costs per passenger and per net 
ton kilometer. 
To determine
passenger 
kilometers 
by railcar, statistics 
for which are not
available, an average load per railcar equal
for to that per coach
the whole system has been 
used. Average net load per
freight 
train improved substantially between 
1977 and 1979, and
a further rise 
is projected 
for 1980. Thus, although costs 
per
train kilometer 
rose 
over the period, there was a 36 
percent
decline in 
per ton kilometer cost from 1977 
to 1979 and only a
9 percent increase is forecast for 1980. 
For passenger services
there 
was a decline 
in the average number of passengers per
train between 1977 and 
1980, accentuating the 
increase in 
costs
per train kilometer 
to give increases 
per passenger kilometer
of 16 percent from 1977 
to 1979, and 28 
percent 
from 1979 to
1980 for locomotive-hauled 
trains; 
for railcars 
the rate of
increase was 
less. In 1980 the projected cost per net 
ton kilometer 
is 11 piasters (10.1 
in 1979), 
and for locomotive-hauled
 passenger services, 
it is 8.6 
piasters per passenger kilometer
(6.7 in 1979). Costs per traffic unit (the 
 um of passenger and
net ton kilometers) rise from 
8.3 piasters i.- 1979 to 10 in
1980, but are still below 
the 1977 figure of 10.7 piasters.
 

The preceding operating 
cost 
analysis provides order-of-magni
tude average costs and 
an indication 
of cost trends. It
clearly dependent is
on the accuracy of the operating budget 
and
traffic figures and 
on the subjective weighting 
factors used.
The latter undoubtedly change 
from year to year in practice as
the pattern of train 
services 
and train sizes 
alters. It is
also to be sufficient 
to maintain 
services 
in the long run.
Materials 
and supplies expenditure 
may well be understated,
with some of 
 it being treated 
under capital account. Maintenance 
 of the 
 very new physical plant, both 
 track and
structures and rolling stock, is 
at 

and 

a lower than average level,
a large increase 
in establishment 

approval. Thus, 

is pending Government
the calculated 
cost levels are on 
the low side
in the long run, 
give n the present 
level of operating
ciency. The latter effi
is low, however, and 
the new lines and
services 
to be introduced by 1985 give 
management exceptional
scope to raise 
rolling stock 
utilization, 
train sizes, loads,
and manpower and 
materials productivity 
in every way.
terms (discounting inflation), In real
 

unit operating 
costs should show
further sharp falls by 1985, continuing the 1977 
to 1980 trend.
A prediction of 
either the long-term

operatinq costs 

true level of average

in real terms, 
or the extent 
to which management will 
succeed in achieving--through 
attracting and 
efficiently carrying traffic--the potential productivity gains that
could be realized, is 
too speculative to 
be worthwhile given
the lack of current 
cost data and 
the magnitude of 
the network
and traffic changes that will 
take place by 1985. Nevertheless,
for inter-modal comparisons and 
as a basis for 
later refinement, something 
 more than allocated operating costs is
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1 

2 

Table A-6.2
 

UNIT OPERATING COSTS
 

Service 


Ordinary Freight 


Railway Construction 


Passenger Locomo
tive Hauled 


Passenger Railcar 


Traffic Units 2 

Note: Totals may not 


Passenger 

Kms/Net Ton-Kms 


(million) 


1977 1979 19801 


246.0 375.0 600.0 


50.0 74.0 75.0 


244.0 395.0 430.0 

4.3 10.5 10.8 


544.0 854.0 1,116.0 

add up due to rounding.
 

Allocated Cost
 
per Passenger
 
Km/Net Ton-Km
 

( piaste rs) 

1977 1979 1980
 

15.7 10.1 11.0
 

9.2 7 2 9.2
 

5.8 6.7 8.6 

11.6 12.4 15.7
 

10.7 8.3 10.0 

Consultants' estimates.
 

Passenger-kilometers plus net ton-kilometers.
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required. The bottom-up approach to 
costs -hat follows is based
 
on an assumed 1985 network of 1,900 route kil(_.r1eters, with

traffic of 3.6 fillion passenger train kilometers and 6.3
 
million freight train kilometers. The method adopted is similar
 
to that of 1979 CFS and 1976 RITES analyses. As noted, the
 
basic data from which current costs have been derived is weak 
and often out of date. 

Movement, nonmovement, and rolling stock costs, in 
economic and
 
financial terms, have been calculated by component for 
 a

freight and for a passenger train kilometer. The railway pays
 
no taxes, and the major difference between financial and
 
economic costs lies in the heavily swlbsidized price of diesel
 
fuel. Tne Consultarts calculate the economic 
price to be 70
 
piasters 
per liter, but both the railway and road transport

operators paid 25 piasters in 1979. In addition to deriving
both financial and economic costs, the effect of 1980the 
salary increases on costs has been determined. For rolling
stock, a rate of return on investment of 12 percent has been 
assume,, as useJ throughout the Comprehensive Transport Study. 

The ci-tailed cost analysis for 
freight and passenger trains was
 
presented in Tables A-6.3 and A-6.4 
of the Final Phase I
 
Report. The results for 
the 1985 system per train kilometer and 
per ton and passenger kilometer are: 

Component Economic (Financial) Costs per Traiii Km, 1985
 
(Syrian pounds)
 

Freight Passenger
 

1979 Prices 1980 Prices 1979 Prices 1980 Prices
 

Movement (6.9) 9.0 
( 9.8) 11.9 (6.6) 8.4 ( 9.3) 11.1
 

Nonmovement 
 9.8 14.2 
 7.4 10.5
 

Rolling Stock
 
Depreciation 3.8 4.3 
 2.7 3.0
 

Rolling Stock 
12% Return 11.7 13.4 6.7 _ 7.6 

Total Cost (32.2) 34.3 (41.7) 43.8 (23.4) 25.2 (30.4) 32.2
 

Cost in
 
Piasters per
 
Net Ton/
 
Passenger
 
Km (8.1) 8.6 (10.4) 10.9 (5.9) 6.3 ( 7.6) 8.0
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Costs for specific mvo- tF ar ianjths of 
Vaal car r- 1rived 
in a similar mannerr ! ,'at iq ass ptlcror l ,r t raln.s1 ze,
rolling stock util 'iz n n, .no t.raff ic pe r 'oit kilometer, 
although consi1rar, reftnr.nrnt of the has>c irIAna data iSclearly necessary b" f :.re ary/ uch analys-es h ,ns t he n-red
 
very realistic. r - corstruct ion 
 ots lw r nL, n eycluded
from the calc u latio r ,c cccs he i r ; .nk tr , t t any new 
pro]ect evaluation, trn 6 Wu)ld hav to n(e ,li, i n. 

The costs can bp c-- rno 
wi th those of the al 1'natpc operating
COSts approach by ad nq tle f inancial mov PiTnt to: the non
movement cos ts. The averaqe costs at 1980 prices fo>r the 1985
traffic ate, a; to he n-uect lower than those ford, projected 
1980 trafric ]iver in Tables A-6.1 and A-6.2. o(eratinI costs 
per net to: V om.-r are 45 p ercent lower (6 piaterV ('<copared 
with 1), and t pass', r tgkilometer are 43 percent lower (4.9
piasters against 8. 6). Applying the 1979 prices to 1985 traffic 
produces greater declines than these in cost compared with the
1979 actual allocated operating costs, because 
 operating

efficiency is agsumed to have improved between 1979 and 1980 
in
 
the allocation analysis.
 

A comparison of the results of 
the cost analysis with actual
 
tariffq is made in Section A-6.5, which also discusses the

division of 
the costs into direct and indirect components and
 
the derivation of marginal costs from them.
 

A-6.3 FFEIGHT TARIFF,
 

Three sets ot tariffs ire applied for freight traffic, two for
 
transit and import and export 
traffic, and one for domestic
 
freight. For international traffic with origin or destination
 
outside of Turkey, Syria, Lebanon, and Iraq, the BPO (Bulgarie

Proche Orient) tariff applies. This is an internationally

agreed upon tariff set in Swiss francs. There are s commodity

classes with a range of top class
the I rate being approximate
ly 2.4 times the lowest class 6 rate. The tariff is applied per
 
ton with a discount allowed for higher wagon loads. 
For international traffic with both origin and destination in Turkey, 
Syria, Lebanon, or Iraq, the TSLI tariff applies. This is also
 
set in Swiss francs but wiLh considerably lower rates than the
 
BPO tariff. The principle is similar, although there are seven
commodity classes with a much wider range averaging 1.6 times 
between classes 
1 and 7. The class 1 rate is itself 20 to 25 
percent below the BPO equivalent, and thus for commodities in
 
the high class numbers, the discount is considerable.
 

The BPO and TSLI freight tariffs are presented in Table A-6.3

for the major transit corridors of Midan Ikbis-Deir Ez Zor
Ya'roubia, Nusaybin-Ya'roubia, and Lattakia-Ya'roubia. In terms
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Table A-6. 3 

TRANSIT kREIGHT TARIFFS 
(Sr per t on 

Commoity Midan 
BPO (Bul dr ie Proche 

Ikbib - Deir Ez Zor 
Orient) 
Nusaybin - Ya'roubia 

Class (749 kms) (82 kms) 

51 10 _ 15 20 5 10 15 20 

1 133.5 126.5 121. 114.5 
 37., 37.0 36.5 35.0 

2 117.5 112.5 108.0 102.0 35.0 34.5 33.5 32.0 

3 103.5 96.5 92.0 06.0 30.0 27.032.0 29.0 

4 88.5 83.0 77.5 72.5 27.0 25.5 23.5 22.0 

5 73.0 67.5 62.5 57.0 19.5 16.021.0 18.0 

6 57.0 53.0 49.0 45.5 16.0 15.0 14.5 13.5 

TSLI (Turkey, Syria, 
Lebanon, Iraq)
 

Commodity 
 Nusaybin - Ya'roubia 
 Lattakia - Ya'roubia
 
Class 
 (82 kms) 
 (825 kms) 

_51 10 1 5 10 15
 

1 30.0 27.5 
 25.0 127.0 117.5 108.5
 

2 25.0 22.5 
 20.0 107.5 99.0 
 91.0
 

3 20.0 17.5 15.0 88.0 
 80.5 73.5
 

4 15.0 14.5 11.5 73.5 F7.0 62.0 

5 11.5 11.0 10.0 60.5 56.5 52.0 

6 1U.0 9.0 8.0 49.0 A.5.0 41.5 

7 8.0 7.5 6.5 37.0 34.5 31.5 

Source: Published transit tariffs.
 

Note: SF Swiss= Francs. 

1 Wagon load in tons.
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of rates per ton kilometer, the short Nusaybin-Ya'robia tran
sit route tariffs are 2.6 to 2.8 times higher than for the 
longer routes (see Tatle A-6.6). 

Although tie YPO arni TSLi tariffs have not been altered for 
some years, the apporeciation of the Swiss franc against al
other currencies n s meant that their equivalent in Syrian
poninds has risen considerably. In Table A-6.4 tlhe conversion 
rates of the Swiss franc into Syrian pounds used by CI.S are 
shown. Between January 1975 and November 1978 the rate more
than doubled, and although it thereafter fell back somewhat, in 
July 1979 it was still 76 percent above the Jenuary 1975 level. 
This appreo-iation of what, by domestic tariff standards, was 
already a Kiqh rate has led to a proposal for a 40 percent
reduction in roth the BPO and the TSLI tariffs. This wad" to be 
discussed by the railways concerned at a meetdni in Turkey in 
January 1980.
 

The domntricn freight tariff consists of seven (commodity c]asses
with a r nlqe of 3.3 times between the class 1 and class 7 
rates. Rates are set per ton with a distance taper so that the 
per ton ki ometer rate for a 300-kilometer haul is two-thirds
of the rate for 100 kilometers, and for 900 ki lometers, 
55 percent of the 100-kilometer rate. The tariff per ton and 
ton kilometer is given in Table A-6.5 for specimen distances. 
The domestic tariff is compared with BPO and TSLI inthe rates 
Table A-6.6, using the conversion factor of SP 2.65 per Swiss
 
franc that applied in July 1979. For the Nusaybin-Yd'roubia
distance of 82 kilometers, the BPO rate is roughly five Limes 
the domestic 
tariff, and the TSLI rate is between three and 
four times as high. For Midan Ikbis-Ya'roubia (749 kilo
meters), the BPO rate is about 3.5 times the domestic, and for
 
Lattakia-Ya'roubia (825 kilometers), over which all istraffic 

considered to be TSLI, the ratio is about three to one.
 

The combination of a much higher tariff rate, a shorter average

length 
of haul, and generally higher rating of commodities
 
(lower commodity class numbers) 
for transit than for domestic
 
traffic produced in 1979 an average rate per ton kilometer for
 
transit traffic of 70 piasters, more than 10 times the average
 
domestic receipt of 6.4 piasters (see Table A-7.2).
 

In Table A-6.7 the rate classes assigned to major commodities
 
are shown. The classes, according to Internal Freight Tariff
 
No. 8, which applied from 15 June 1976, are given with the 
proposed changes to the class structure to apply from
 
1 February 1980. The latter are major, with 
a 50 percent

increase in petroleum products rates implied by the uprating
from class 6 to class 4, and a 75 percent rise for billets and
 
iron and steel scrap (class 6 to class 3). These changes, which
 
distort the tariff structure (where bulkier or easier to handle
 
products enjoy 
 lower rates), are temporary revenue-raising
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Table A-6.4
 

SWISS FRANC CONVERSION RATES FOR INTERNATIONAL TRAFFIC
 

Syrian Pounds Syrian Pounds 
Date pr Swiss Franc Date per Swiss Franc 

15 Jan. 1975 1.50 1 Jun. 1978 2.25 
26 Apr. 1976 1.60 1 Jul. 1978 2.50 

1 Jul. 1976 1.75 21 Jul. 1978 2.65 

18 Oct. 1977 1.90 26 Aug. 1978 3.00 

7 Dec. 1977 2.00 1 Nov. 1978 3 ,25 
21 Dec. 1977 2.15 22 Nov. 1978 2.80 

17 Feb. 1978 2.35 1 Jun. 1979 2.55 

5 Mar. 1978 2.50 11 Jul. 1979 2.65 

Source: Published conversion rates.
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Table A-6. 5
 

DOMESTIC FREIGHT TARIFF
 

Commodity 

Class 100 

Rate-SP per Ton 

300 500 700 900 

Rate-Piasters 

100 300 500 

per Ton-Km 

700 900 

1 20 40 60 80 97.50 20.0 13.3 12.0 11.4 10.8 

2 17 34 50 68 82.85 17.0 11.3 10.0 9.7 9.2 

3 14 28 42 56 68.30 14.0 9.3 8.4 8.0 7.6 

4 12 24 36 48 58.50 12.0 8.0 7.2 6.9 6.5 

10 20 30 40 48.75 10.0 6.6 6.0 5.7 5.4 

6 8 16 24 32 39.00 8.0 5.3 4.8 4.6 4.3 

7 6 12 18 24 29.75 6.0 4.0 3.6 3.4 3.3 

Source: Published freight tariffs.
 

1 Distance in kilometers.
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Table A-6.6
 

COMPARISON 	OF TRANSIT AND DOMESTIC TARIFFS
 
(piasters per ton-km)
 

Commodity Midan Ikbis- Lattakia-

Class Nusaybin-Ya'roubia Deir Ez Zor Ya'roubia
 

Domestic Domestic Domestic
 
BPO TSLI Equivalent BPO Equivalent TSLI Equivalent
 

1 
 113.1 80.8 22.6 40.5 11.4 34.9 11.2 

2 103.4 64.6 19.1 36.1 9.7 29.2 9.5 

3 87.3 48.5 15.8 30.4 8.0 23.6 7.8
 

4 71.1 37.2 13.5 25.7 6.8 19.9 6.7
 

5 51.7 32.3 11.3 20.2 5.7 16.7 5.6
 

6 43.6 25.9 9.0 16.1 4.6 13.3 4.5 

7 - 21.0 6.8 - 3.4 10.1 3.4 

Source: Tables A-6.5 and A-6.7.
 

Notes: Rates shown are for a wagon load of 20 tons.
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Table A-6.7 

DOMESTIC COMMODITY CLASSIFICATION 

Tariff Class Tariff Class 

Commodity --------------------- 15 June 1976 1 February_1980 

Crude, Fuel and Gas Oils 6 4 

Petrol (Benzin) 4 3 

Crude Phosphate 7 uc 

Billets, Iron and Steel Scrap 6 3 

Pipes, Sheets,and Bars 4 Uc 

Sawn Timber 5 uc 

Logs 6 Uc 

Cement 5 uc 

Fertilizers 5 Uc 

Chemical Products 4 uc 

Machinery, Vehicles and Spares 3 Uc 

Raw Cotton 4 UC 

Ginned Cotton 5 uc 

Barley and Wheat 6 uc 

Other Cereals and Cereal Products 5 uc 

Sugar, Flour, Tea, Coffee,and 
Mineral Water 5 uc 

Canned Food, Bread, and Biscuits 4 uc 

Vegetables 4 uc 

Live Animals 7 4 

Source: Published classification. 

Note: UC = Unchanged. 
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actions pending 
an uprating of all scales. 
The latter requires

Government approval. whereas 
reclassification does 
not.
 

Under Freight Tariff 
No. 8, the
rated all major freight traffic
from classes is
4 to 7 and, in terms of revenue-raising

power, the highest-rated classes 

do not 

1 and 2 are unimpoL'tant. Rates
include either loading 
or unloading by CFS, 
and there is
a minimum charge 
for a consignment based 50
on percent 
of the
rated tonnage capacity of the wagon; 
thus, a 5-ton load in a
2 0 -ton-capacity wagon would 
be double rated. 
Loaded containers
travel 
at class 2 rates, irrespectiv'e of commodity, 
and empty
containers travel free. 
This is a considerable over-rating,
discouraging container traffic, 
and a change to a class 5 rate
is expected to made 1980.
be in Privately 
owned wagons receive
a 1' percent discount 
on normal tariffs. 
Live animals 
are rated
 on the basis of one 
square meter floor
of equal
charging for the whole floor space of 
to one ton,


the wagon irrespective of
the number of animals loaded. Small 
consignments
travel and parcels
at class or
1 class 2 rates. 
Railway construction
materials 
are carried at 15
a percent discount o)n commercial
rates. 
The minimum distance charged for is 40 kilometers.
 

Although the rationale 
behind the domestic tariff 
structure
s(n, :, 
 a number of changes and refi 
is
 

ements are 
recommended.
general, rates In
 are now much too 
low, and a substantial 
overall
uplift would be required to bring 
the tariff-cost relationship
back to 
its June 1976 level, particularly after the substantial
salary increases 
awarded 
from 1 February 1980. 
 Rail costs
include 
a large fixed element and 
a large element for rolling
stock provision, 
as shown in Section A-6.2. This far
is less
the case for road transport; turnaround 
times for trucks are
usually much shorter than for 
rail wagons and the 
fixed element
of rail track costs is absent in road costs. 
Thus the rail cost
 curve shows high
a starting point per 
ton kilometer
hauls but a sharp for short
taper as length of haul 
rises. Road 
costs
start from much
a lower 
point but taper less. The cost curves
lenerally intersect at 
 distances 
of 100 to 500 
kilometers
depending on the 
commodities 
and volumes concerned, with rail
cheaper 
for the longer hauls and 
road for the shorter. Rate
structures 
should reflect these 
cost characteristics. 
For the
railway tariff, this means that the starting point 
to cover the
fixed cost 
and rolling stock provision element 
of cost should
be raised considerably, 
but 
 low incremental
with a charge per
kilometer 
in addition. With 
the present 
tariff structure,
can be accomplished by setting 
this
 

the minimum chargeable distance
much higher than the 
current 40 kilometers, 
in the
100-160 kilometers, range of
and by raising the scale 
rates per ton
proportionately 
more for lower than for 
higher distances when
 
the tariff is next changed.
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With a considerable imbalance in traffic on most routes, 
considerat on should be given to discounts for traffic in the 
minority traffic direction, wherever there is spare wagon
 
capacity.
 

Containers are an area of significant traffi( potential and a
 
special tariff policy should be formulated for them. Most of
 
the traffic will be international, and special attention will
 
need to be given to collection and delivery charges from the
 
possible inland container terminals at Damascus and Aleppo. The
 
charging experience of other railway companies, such as
 
Freightliners in London or Intercontainer in Basle, should be
 
sought before a new tariff is set.
 

For reguLar and large volue traffic, special tariff
 
arrangements should apply, with considerable variation on the
 
to-be-revised published scales. The 
extent of such variation is
 
an area the new Planning and Marketing Department should
 
investigate at the earliest opportunity, based on the relative
 
rolling stock utilization and general operating costs of
 
particular traffics.
 

A-6.4 PASSENGE:R TARIFFS
 

The passenger tariff is formulated on a line basis, with
 
considerable variation between 
lines in rates per passenger

kilometer, reflecting dates which the
the at tariffs were
 
etfected. The current tariff was first applied at various times
 
between 1969 and 1979 as new lines and services were intro
duced. There are two classes, first and second, with first
 
class 50 to 70 percent higher than second. On Aleppo-Baghdad
 
(Iraq) services, first and second class sleepers are operated

with a tourist class for ordinary coaches. Children under five
 
travel free, and those aged five to nine pay half the 
adult
 
fare. In 1978, 11 percent of passenger journeys and 12 percent
 
of passenger kilometers were first class. Soldiers and students
 
receive a 20 to 30 percent discount on adult fares. For most
 
services, this discount is only available on second class
 
(tourist class only for Aleppo-Baghdad). Per kilometer rates 
on
 
each line generally taper slightly with increasing distance,

although the tariff is not a strict distance tariff, rates
 
between major stations being set in round pounds. The tariffs
 
for single journeys from Aleppo to major destinations, with the
 
dates at which they were introduced, are given in Table A-6.8.
 
In Table A-6.9 the special tariff that applies on the 7 April

1979 (the date of its inauguration) service to Iraq is shown.
 

The per kilometer rate from Aleppo to Lattakia is about
 
75 percent higher than for the equivalent distance from Aleppo
 
to Al Raqqa. The former rate was introduced in 1978 and the
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latter in 
1974. 
On the 7 April 1979 train, the tourist class
rate to Al 
 Raqqa is nearly triple 
the 1974
trains. Present rate for other
rates are all exceptionally 
low by international standards, 
and passenger 
travel
effect being heavily subsidized by 
by all modes is in


the Government through
uneconomically an
low price for fuel oil 
and
capital for rolling stock and 
provision of free
 

new lines. 
In Section
VoluT VII 3.3 of
the Consultants 
 have recommended 
 that railway
passenqer tariffs 
and that rail 

be sha:ply tapered to discourage short tripsand road tariffs be increasedcosts to cover marginalby the year 2000. Within these constraintshe more or rates shouldless harmonized between lines, takingrelitive road distances. into accountWith a considerably higher baseincentive rate,day return and weekend return rates be,hcrn can introducedso:,ting capacity is available at substantialequivalent single discounts onfares. 
The half-price concession for children
should be extended to at least age 14,international in line with generalpractice. When the Damascus tocomplete the possibility of operating 
Aleppo line is

first-class-only premimum
business services should be considered, with 
 a standard
comparabln to the 7 April 1979 trains.
 

A-6.5 COSTS 
 AND TARIFFS COMPARED
 

Virtually all the 
 railway systems in Europe incur large
as do Japanese Railways and the inter-city passenger 
losss,
 

KI.S. railroads. service onThe losses are 
borne by the governments because
they accept that the existence 
conveyg of a basic railway networkunquantifiable but significant benefits to 
society of a
stratcgic, social, and political nature.d,'is ions have In the case of Syria,been made to develop a networkkilomotors of 1,900 routeto he in operation in 1985.inteqrated network This will be a basiccontaining only short stretchesbe that couldclosed without affecting the integrity of the whole. It will
be a system mostly 
of modern construction
standards. There can to international
be little question that it is
be maintained in intended to
use beyond 2000 
as 
a national asset, irrespective of whether the railway can break even in financialeconomic orterms. Tariff 
policy should thus 
aim at full economic
utilization of the capacity provided.
 

A tariff based 
on long-run marginal 
costs will
volume of economically profitable use 
maximize the


of the infrastructure.
will Italso maximize non-loss-making 
revenue
segments in the price-elasticof the market (i.e., where a change in
a more-than-proportionate price produces

opposite change in the volumetraffic). in the most of
favorable markets 


bul: for rail, however, such
as materials or long-distance 
passengers,
pricing will lead marginal cost
to large potential 
revenue losses with little
gain in traffic.
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Table A-6. 8 

PASSENGER TARIFF FROM ALEPPO
 

Sinqle Fare-SP 
Soldier/ 

Journey Class Adult Child Student 

Aleppoto: 

Jisr Al Shughour1 1 9.00 4.50 

(123.2 kms) 2 6.00 3.00 4.80 


Lattakia I 1 12 00 6.00 

(202.7 kms) 2 8.00 4.00 6.40 


2
Al Raqqa 1 7.00 3.50 
(205.1 kms) 2 4.50 2.25 3.60 


Deir Ez Zor 2 1 10.00 5.00 
(341.6 kms) 2 6.00 3.00 4.80 


Al Hassakeh 3 1 15.00 7.50 

(471.8 kms) 2 10.00 5.00 8.00 


Hama 4 1 4.60 2.25 3.05 


(144.3 kms) 2 2.85 1.55 2.10 


4
HomS 1 6.15 3.05 4.15 


(201.9 kms) 2 3.90 2.05 2.80 


Source: Published tariffs.
 

1 Effective 1 December 1978.
 

2 Effective July 1974.
 

3 Effective 29 January 1977.
 

4 Effective 4 July 1971.
 

Piasters/Km
 
Adult
 

7.3
 
4.9
 

5.9
 
3.9
 

3.4
 
2.2
 

2.9
 
1.8
 

3.2
 
2.1
 

3.2
 
2.0
 

3.0
 
1.9
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Table A-6.9 

PASS2NGER TARIFF 
(7 APRIL 1979 SERVICES)
 

Sinjle Fare-SP
 
Soldier!/ 


Journey ClassI 
 Adult Child Student 


Aleppo-to:
 

Al Raqqa 
 1 35.00 17.50 

(205. 1 kms)
 

2 25.00 12.50 -

T 12.00 6.00 9.75

Deir Ez Zor 1 55.00 27.50 
 -

(341.6 kms)
 
2 35.00 17.50 -
T. 18.00 9.00 14.50 


Al Hassakeh 
 1 75.00 37.50 
 -

(471.8 kms)
 

2 50.00 25.00 -
T 24.00 12.00 19.25 

Al Kamishli 
 1 95.00 47.50 
(547.4 kms)
 

2 55.00 27.50 
 -

T 28.00 14.00 22.50

Ya'roub'a 
 1 125.00 62.50 

(626.3 kms)
 
2 70.00 35.00 -

T 35.00 17.50 28.00

Baghdad 1 108.50
202.75 
 -

(1,059 kms) 
2 116.00 65.00 -

T 50.25 25.75 40.50 


Source: Published tariffs. 

Note: T = Tourist Class. 

1 1st and 2nd class fares are by sleeping car. 

Piasters/Km
 

Adult
 

17.1
 

12.2
 

5.9
 
16.1
 

10.2
 

5.3
 

15.9
 

10.6
 

5.1
 
17.4
 

10.0
 

5.1
 
20.0 

11.2 

5.6
 
19.1
 

11.0
 

4.7
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Becase the railway is unlikely to be profitable as a whole,
 
market-related tariffs should be adopted where rail is most
 
competitive and marginal cost tariffs at the least competitive
 
or most price elastic extreme. Such a tariff policy, known as
 
"what the traffic will bear," has been widely adopted where 
railway managements have been free to set their prices. It has 
the advantages of both minimizing the amount of Government 
support for the sy;temv and encouraging a high level of traffic. 
It is not likely that any traffic will be charged an 
extortionary rate as the railway has io real monopoly. If the 
rate for phosphate movements is set close to road rates, it 
might be considered unreasonably higi , but the line from Mhine 
to The mines was constructed for this particular movement and a 
nigh rate could ne justified on that basis alone. The more 
likely danger is that some rates will be set at uneconomically 
low levels; i.e., below long-run marginal costs. The 
identification of these costs is therefore considered below. 

MarqI>dl costs are the costs diL, tly attributable to the 
carr;ino of a particular traffic - those that would not be 
incurred .f the traffic were not carri.ed. Long-ron marginal 
costs ta.e into ,ccount the cost r F depreciating assets 
required to move the traffic in perpetuity. The association of 
ronmovement costs (indirect costs) with a traffic is, in the 
Consultants' experience, to a large extent arbitrary. These 
indirect costs are joint costs that can be allocated in various 
ways between traffic but that contain a large fixed element and 
only a small volume-r-lated element. It is reasonable and only 
a slight simplificati,,n to thus exclude indi.rect costs from 
margina. costs. In Seul a;n A-6.2 the nonmovement element in 
movement rollinq stock du. -iation, and nonmovement costs for 
the 1985 system, at 1980 price levelF, is calculated to be 
47 percent for freight and 43 percent for passengers on an 
economic basis, and 50 percent and 46 percent, respectively, on 
a f nancial basis. It is important to note that with such a 
large component of costs unattributable to particular traffic,
 
any railway tariff system related to average costs is largely
 
judgmental in its basis.
 

In general, movement costs in total are part of marginal costs. 
In certain soe:ial cases, however, a tariff below movement (and 
rolling stock) costs would be acceptable. An example of such a 
case is the carrying of freight on an otherwise empty backhaul 
movement, where the direct cost is negligible providing that 
the operating schedule of the rolling stock in the opposite 
direction is unaffected. Another example is when spare seating 
capacity is available on parts of a throughout passenger 
journey. Apart from movement costs, long-run marginal costs 
include the cost of rolling stock provision at replacement 
rather than historic cost. Whether or not a notional return on 
capital should be included is a difficult, but important,
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technical 
question. 
(If the higher tariff appropriate
inclusion 
 the
of return on capital charge 
to the
 

to be diverted causes rail traffic
to road, the 
marginal return
road operators on capital of the
is the 
one that should be
low rate, but if used. This would be a
the higher rate 
reduces
and investment the total demand for,in, the transport sector andtransferred to the funds canother investments, be 
alternative 

it is the rate in theseuses that 
is relevaitt.)
 

Marginal costs are 
calculated 

any return on rolling 

in Table A-6.10, both excluding
stock investment 
and
return on capital, with a 12 percent
the marginal rate of 
return used
the Comprehensive throughout
Transport 
Study. The
Tables A-6.3 costs are derived inand A-6.4 of the Finalthose for the Phase I Report and areassumed 198, :rafficlevels, calculated and operating efficiencyat 1980 orices.traffic Marginal costs atand efficiency 1980levels 
are considerably
those given higher thanin Table A-6.10 
 because
utilization of the current
of rolling stock poor
 
50 percent would 

and low train loadings. Probably
need to 
be added to 
the costs shown 
to convert
them to 
1980 efficiency levels.
 
A distinction 
needs to 
he made between marginal costs
a particular assuming
level of efficiency,

productivity and mar inal costs when
is rising. Because 
current
are 
 low, dur-ing the operating ciLficiencies
transition 
period to
efficiency levels, average 

the higher 1985
costs
costs will he 
will be falling and
unusually low as marginal
 

assets is 
the unused potential of existing
brought into 
use. This short-run marginal
little cost is of
relevance for pricing policy decisions.
 

The marginal costs in 
Table 
A-6.10 represent
rates that should the very lowest
be set 
for a distance 
average length of 
equal to the overall
haul. 


kilometers In 1985 this is projected to be
for passenger 290
and 260 
 kilometers
traffic. for freight
The current 
 domestic 
 freight tariff
kilometer haul for a 260for class 5 commodities

is (the average rate group)
7.2 piasters 
per ton kilometer, 
which is
calculated close to the
marginal 
cost with 1985 
efficiencies,
12 percent return on including 
a
rolling stock investment, of 7.4 piasters.
The passenger tariff
services, however, on the Aleppo-Al Kamishli line by ordinary
is about 2 piasters
distance per kilometer
of 290 kilometers, for a
which is
cost, even excluding 

well below the marginal
?fhy return on rolling
expenditure of 3.5 piasters per kilometer. 
stock capital
 

The analysis in 
this 
chapter indicates 
that action is
to amend tariff required
policy 
to encourage
the railway's the most efficient use of
infrastructure 
and to concentrate
petitive strengths. on its com-
Such action can 
best be
general realignment taken as part of a
of tariffs 
for road and rail. A sharp
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increase in many passenger rates is indicated. FoL freight,
 

be raised substantially more than

short-distance tariffs should 


rasic rates in the current donestic
long-distance tariffs. The 

much higher but with large disfreight tariff should be set 


counts available at the discretion of the railway's Marketing
 

down to long-run marginal costs in
Department to bring rates 


the most competitive situations.
 

Table A-6.10
 

1985 NETWORK
LONG-RUN MARGINAL COSTS, 


Freight Passenger
 

Financial
Economic Financial Ecoromic
SP/Train-Km 


Marginal Cost Excluding
 
14.1 12.3
Return on Rolling Stock 16.2 14.1 


Marginal Cost Including
 

12% Return on Rolling
 
21.7 19.9
29.6 27.5
Stock 


Piasters/Net Ton-Km or
 

Passenger Fn
 

Marginal Cost Excluding
 

Return on Rolling Stock 4.0 3.5 3.5 3.1
 

Marginal Cost Including
 

12% Return on Rolling
 
5.4 5.0
7.4 6.9
Stock 


Source: Consultants' estimates.
 

Note: Costs are at 1980 price levels.
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Chapter A-7
 

FINANCE
 

A-7.1 INTRODUCTION
 

The operating accounts 
and budgets of 
CFS are prepared in
accordance 
with the Unified Accounting System 
 for General
Organizations laid 
down by the Ministry of Finance.
system, Under this
operating expenditures 
are consolidated 
for the whole
of the railway and itemized by type. 
Thus, basic 
wages and
salaries 
are treated 
as a single item, as are 
overtime 
payments, social 
security contributions, 
and expenditures
oil, lubricating on fuel
oil, equipment, 
and spare parts. While this
treatment may he 
sufficient for central Government purposes,
is of limited value for it
railway management 
or for economic
analysis. The 
one category of wages and 
salaries, 
for instance,
accounts 
for about 45 percent 
of all ooerating expenditures.
Consolidated 
accounts provide little 
 information
functional about the
end-uses of expenditures, 
and departmental 
finance
control is 
 eliminated 
because 
no departmental 
 budgets are
prepared. 
The comparison of 
revenues with expenditures for particular traffics 
or parts of 
the network is not facilitated
consolidation, by
is the timely preparation
nor 
of the accounts.
Indeed, the 
1976 accounts were not 
finalized
1980, as of January
and 
only operating expenditure budget data 
are available


for the years since 1975.
 

The position of 
 the capital expenditure accounts is
different. Expenditure quite

is classified 
by project, and 
 enduses are itemized. The 
accounts 
are up-to-date, and
comparison of a detailed
expenditures 
with budgets and of 
physical progress 
with that planned is prepared each quarter. Although
capital expenditure 
is well recorded, there 
is no depreciation
accounting 
as such. Capital 
funds are provided by the Government and any 
operating 
surplus is transferred 
to the Government; such surplus is classified 
as provisions for 
depreciation. It 
 is not yet clear how the 
operating account 
deficit,
which occurred 
in 1973, 
will be treated in the when
accounts 


they are prepared.
 

There is a clear and pressing 
need for up-to-date financial
information 
 format suitable
in a for management decision-making
and monitoring purposes. With 
the accounting staff preoccupied
with the backlog of work in 
hand, 
a small management 
information section 
should 
be set up to report initially 
to the
 
the new director of planning
 

director-general and eventually to

and marketing. 
This section 

cial 

should prepare a quarterly finanstatement 
of operating expenditures 
and revenues 
accurate
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enough for management purposes, i.e., within 1 or 2 percent. 
Expenditures need to be itemized by directorate an < ,Kmajor
end-use, with comparison shown against the previous year's 
actual expenditures for the period aud against Ja m t, wi:h 
explanations for major changes. Revenues should be shown by 
commodity .-d passenger service. The financial statement should 
be supplemented by a traffic report showing carryinqs by com
modity in tons and ton kilometers and passenqer flows between 
stations. Such data are already prepared in the Movements 
Directorate. An operating performance statement should be 
prepared showing the data given in Tables A-5.2 t.o A-5. 4, 
together with key performance factors, such as kilometers run 
per main-line locomotive in service, average load per freight 
cor, and numner ot treight cars per train. Statistics on 
passenger train punctuality by line, on average transit time 
for freight, on wagon turnaround time, and on rolling stock 
availability are also necessary for management purposes. 

Much potentially useful statistical information is already
collected, but it is not being made use of b management or 
collated into performance indicators. Indeed, much of the data 
is developed at present solely for transmittal to the 1U1 for 
inclusion in the UIC Statistical Yearbook. Po supplement the 
quarterly review, an annual analysis needs to be made of costs 
and revenues by service and commodity for tarif f-settinj and 
level-of-service purposes. This would identify the direct costs 
and cevenues of, for instance, cement traffic or the battakia-
Aleppo passenger service. and would show the contributior of 
particular services to system indirect costs.
 

To facilitate management control, the responsibility for the
 
preparation and monitoring of annual expenditure budgets should
 
be given to individual directors. Quarterly proposed expendi
tures should be shown by function with, as an example, rolling

stock maintenance classified 
by type of stock. The present 
consolidated 
prepared as 

budget for 
a summation 

Government purposes would 
of departmental budgets 

be better 
under the 

supervision of the director of finance. 

The proposals outlined above will enable management to be more
 
responsive to changes and to strengths and weaknesses 
by
 
quickly being in a position to identify them and 
to take appro
priate action. Currently, management is provided with little
 
information on which decisions can be made. The need 
for such
 
data is growing rapidly as the railway moves from the construc
tion stage into full public service. To the greatest extent
 
possible with the available information, the following sections
 
cover the current financial situation of the organization.
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A-7.2 REVENUES
 

The distribution of revenues by traffic reflects the peculiarnature 
of the tariff 
structure discussed
national freight traffic 
in Chapter A-6. Intercontributes 
 substantially 
 more
proportionately than its volumeservices would suggest, andproduce only a passengerminor component ofTable A-7.1 the total. Inrevenues 
by major item
1980. are shown for yearsAlthough 1973 tofinal accounting] figures are unavailable,1977 and 1978 figures are thouqht 

the 
1979 to be quite- accurate.the finures are Consultants' For

estimates based on actualtraffic volumes converted 

used for freight 

into revenues. The conversion factorstraffic in piayo teLs pergiven ton kilometer arefor each commodity group in Table A-7.2.shows This table alsofreiqht revenue projections
CPS for 1980, assuming thatfreight traffic plan the were to be fulfilled. Passengerrevenue in 1979 has been based on the actual growth insenqer kilometers pasfrom 1978.
the pr oposed changes 

For the 1980 freight projection,in the commodity code classificationpetro] eum products and iron of
and steelimplemented. have been assumed to heA possible reduction in the transit tariff ratehas not been taken into account. The lowermuchton average revenueper kilometer for transit traffic in 1980 duetraffic is to theplan's assumption

traffi:7 that a higher proportion ofwill travol via theMidan Ikbis, with mucha longerhaul and], hence, a lower CFSton kilometerQonsultants view the plan 
rate. In general, the 

siderahty lower 
traffic levels as optimistic; con-freight revenue


A-7.2 than shown in Tables A-7.1for 1980 is likely, andbut a substantial improvement1979 is nevertheless overto be expected.for 1980 is based on the 
The passenger projectionConsultants' expectation of 
a further
10 percent rise in passenger kilometers, followingyear's onerations from a fullto Baghdad (Iraq) and the effecthigher rates the of theon Baghdad service than on other trains.
 

In 1977 
 total revenue was SP 54.9 million; nocent was contributed by transit traffic, 
less than 56 per

17 percent by domestic
freight (including railway construction materials),by imports 10 percent
and exports, and 9 percent by passenger services.
1978 , complete change Inin composition occurred,ruption with the disof transit traffic as a result of the Iraqiclosure. borderTotal revenue fell 37
by percent
Domestic to SP 34.3 million.
freight revenue 
rose by SP 1.3 million, and
of the total its share
rose to 31 percent. The 
combined transit
ports and exports share and imfeil to 31 percent. Passenger 
revenue
rose by 90 percent, and 
its share of
cent. In 1979, with 
the total reached 27 perthe reopening of 
strong growth in 
the transit routes and 
a
domestic freight traffic, revenue
surpass recovered to
the 1977 
total, reaching SP 63.7 million. The shares
1979, as in
estimated by the Consultants, were 
as follows:
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Table A-7.1 

REVENUES 

(million SP) 

Traffic 1973 1974 1975 1976 19771 19781 19792 19802 

Freight 

Domestic 
Railway Construction 

materials 
Transit Europe 
Transit TSLI 
Imports and Exports 
Europe 
Imports and Exports TSLI 

Total Freight 

Passenger 
Warehouse Aleppo 
Miscellaneous 

Total Revenue 

4.70 

4.26 

7.56 

16.52 

1.36 
0.77 
4.55 

23.20 

4.09 

5.43 

17.30 

26.82 

2.31 
2.08 
5.51 

36.72 

5.18 

6.82 

22.94 

34.94 

3.27 
1.55 
3.19 

42.95 

15.84 

6.85 

22.01 

44.70 

3.69 
2.39 
3.93 

54.71 

7.421 

1.81 
23.31 
7.361 

5.10 
0.55] 

45.55 

4.96 
1.71 
2.64 

54.86 

10.5 

10.8 

_ 
21.3 

9.4 
1.6 
2.0 

34.3 

21.7 

4.2 
16.8 

6.0 

48.7 

11.5 
1.5 
2.0 

63.7 

54.1 

3.1 
30.3 

17.7 

105.2 

13.0 
2.0 
4.0 

124.2 

CFS estimates - Finance. 

2 Consultants' estimates based on 1979 actual tonnage. 

3 CFS freight plan converted into revenue by Consultants. 



Commodity 

Group 


Petroleum
 
Products 


Cement 


Iron and Steel 


Cereals 


Phosphate/ Sulfur 


Other Domestic 


Subtotal 


Transit 


Imports and
 
Exports 


Subtotal 


Railway Con
struction
 
Materials 


Grand Total 


Ton-Kms 

(million) 


81 


41 


27 


125 


67 


341 


24 


10 


375 


74 


449 


Table A-7.2
 

FREIGHT REVENUES,1979 AND 1980
 

1 

1979 


Average Revenue 

(piasters per 

ton-km.) 


6.9 


7.0 


7.0 


4.7 


-


8.0 


6.4 


70.0 


60.0 


11.9 


5.7 


10.8 


Revenue 

(million SP) 


5.6 


2.9 


1.9 


5.9 


-


5.4 


21.7 


16.8 


6.0 


44.5 


4.2 


48.7 


Ton-

Kms 

(million) 


225 


44 


41 


160 


193 


116 


779 


54 


32 


865 


55 


921 


Consultants' 
estimates based 
on actual 1979 
tonnage.
 

2 CFS 
freight traffic plan converted into 
revenue by Consultants.
 

982
 
1 2
 

Average Revenue
 
(piasters 

per ton-km) 


9.0 


7.0 


11.5 


4.7 


4.6 


8.3 


6.9 


56.1 


55.4 


11.8 


5.7 


11.4 


Revenue
 
(million SP)
 

20.3
 

3.1
 

4.7
 

7.5
 

8.9
 

9.6
 

54.1
 

30.3
 

17.7
 

102.1
 

3.1
 

105.2
 



domestic freight, 41 percent; transit, 26 percent; imports and 
exports, 9 percent; and passenger, 18 percent - a very differ
ent composition from that of 1977. 

The average revenues given in Table A-7.2 show that in 1979
 
transit traffic eariied more than 10 times as much on 
average
 
per ton kilometer as domestic freight. Imports and exports were
 
similarly nigh rated, and international traffic of 34 million
 
ton kilometers earned SP 1.1 million more than ordinary domes
tic carryings ot 341 million ton kilometers. The revenues of 
domestic freight varied from 4.7 piasters per ton kilometer for 
cereals to 8 piasters for general non-bulk products. Reclassi
fication of petroleum products in the commodity code should 
i e:r L3 Ldi' from 6.9 to 9 piasters, and for irona &vC1dJge 
and steel, a rise from 7 to 11.5 piasters is likely in 1980. 
For all freight carryings, the average receipt in 1979 was 10.8 
piasters per ton kilometer. Average receipts per passenger 
kilometer were 
average second 

only 2.8 piasters. For 
class fare on British 

comparisor., the 
Railways, as of 

ordinary 
February 

1980, was nearly 30 piasters per kilometer. 

A-7. 3 CURRENT EXPFIDITURES 

The Unified Accounting System Is being used for the 1976 and 
subsequent accounts. The operating expenditure accounts until 
1975 (the last year finalized) show outlays by department. The
 
results for years 1973 to 1975 are presented in Table A-7.3. By
 
far, the largest element of expenditure was labor costs,
 
materials expenditure heing significant only in the Traction
 
and Rolling Stock and in the Medical Service Directorates. In 
1975 labor costs, including social insurance, amounted to 
74 perccnt of operating expenditure before dep:-eciation. The 
depreciation provisions represent the operating surplus, to 
make total operating expenditure equal to revenue, as given in 
Table A-7.1. A surplus of SP 13 million was recorded in 1975, 
compared with SP 11.9 and SP 3.3 million in 1974 and 1973, 
respectively. 

Traction and rolling stock was the major expenditure depart
ment, accounting for 40 to 45 percent of expenditure before
 
depreciation in 1973 to 1975. The Movements and Fixed Installa
tions Directorates were each responsible for a further 16 to 18
 
percent.
 

From 1976 onwards, the only expenditure figures available are
 
the operating budgets. These are shown for years to 1980 in
 
Table A-7.4. The staff element of costs is probably quite
 
accurate until 1979, but actual expenditures on other items,
 
particularly equipment and spare parts, may vary considerably
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Table A-7.3 

OPERATING EXPENDITURES
 
(million SP)
 

Department 
 1973 


General Directorate
 
Staff Costs 
 0.40 

Others 0.02 

Total 
 0.42 


Movements
 
Staff Costs 
 3.34 
Other 
 0.24 


.tal 3.58 

Traction and Rolling Stock
 
Staff Costs 
 4.71 

Materials 
 2.33 

Wagon Fees 
 1.00 

Others 
 0.19 


Total 
 8.23 


Fixed Installation
 
Staff Costs 
 2.97 

Maintenance Materials 
 0.31 

Others 
 0.03 

Total 
 3.31 


Finance
 
Staff Costs 
 1.08 

Others 
 0.05 


Total 
 1.13 


Medica 1 
Staff Costs 0.08 

Others 
 0.59 


Total 
 0.67 

1974 1975 

0.43 0.72 
0.01 9.02 

0.44 0.74 

4.10 5.24 
0.38 0.39 

4.48 5.63 

6.01 7.52 
2.74 2.89 
2.35 1.69 
0.17 0.16 

11.27 12.26 

3.68 4.70 
0.21 0.20 
0.09 0.08 

3.98 4.98 

1.26 1.57 
0.06 0.06 

1.32 1.63 

0.05 0.08 
0.27 1.00 

0.32 1.08 
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Table A-7.3 (continued) 

OPERATING EXPENDITURES 

(million SP) 

Department 1973 1974 1975 

General 
Social Insurance 1.53 1.85 2.22 

Others 1.02 1.18 1.38 

Total 2.55 3 03 3.60 

Total Before Depreciation 19.89 24.84 29.92 

Depreciat.on Provision 3.31 11.88 13.03 

Grand Total 23.20 36.72 42.95 

Source: CFS - Finance and Expenditures. 

Note: Staff costs include overtime and allowances. 
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Table A-7.4 

OPERATING EXPENDITURE BUDGETS
 
(million SP)
 

1976 1977 1978 1979 1980 19801
 

Staff
 

Wages and Salaries-Basic 
 23.6 28.0 27.8 36.0 40.0 62.0 

Overtime 
 1.7 0.5 
 1.0 1.3 
 2.2 3.4
 

Allowances 
 - 2.02 2.4 2.8 2.8 4.3
 

Social Security 
 3.3 4.8 4.8 6.0 6.8 10.5 

Staff Medical Services 
 1.5 1.5 
 1.6 1.7 
 1.8 1.8
 

Clothing 
 0.1 0.1 0.2 0.2 0.2 0.2 

Contingencies, etc. 0.4 0.4 0.40.9  -

Total Staff 
 31.1 36.9 37.8 48.4 
 54.2 82.6
 

Others
 

Fuel Oil 
 5.0 6.0 6.6 6.0 7.3 7.3 

Lubricating Oil 
 1.4 1.5 
 1.6 1.8 
 3.7 3.7
 

Equipment and Spare 
Parts 10.4 10.0 
 11.0 10.0 12.3 12.3
 

Fees to European Railways 
 2.0 2.5 
 3.0 3.0 4.0 
 4.0
 

Fees to TSLI Railways 
 0.2 0.5 0.6 0.3 0.4 0.4 

Lighting and Water 
 0.3 0.32 0.4 0.4 0.4 0.4
 

Other Expenditures 
 1.4 3.32 3.6 4.2 5.2 
 5.2 

Total Non-staff 
 20.7 24.1 26.8 25.7 33.3 33.3 

Grand Total 
 51.8 61.0 
 64.6 74.1 
 87.5 115.9
 

Source: CFS Finance
- and Expenditures.
 

1 Budget adjusted for salary increase of 
I February 1980.
 

2 Consultants' estimates.
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from those shown. For 1980 the budget assumed a 6 percent
 

increase in wage rates and no change in materials prices. In
 
fact, all Government organizations' salaries were increased
 
substantially with effect from 1 February 1980. The increases
 
were:
 

Salary Component % Increase
 
(SP per month)
 

0 - 400 75
 
401 - 900 50
 
901 - 1,500 25 

1,500 and over 10
 

Based on the average salaries for March 1979 given in
 
Table A-2.3, at that time the average salary per month was
 
exactly SP 500 for all staff, including those in the General
 
Company for Railways Construction. Applying the above increases
 
brings the average salary to SP 850, a rise of 70 percent.
 
Thus, basic wages and salaries costs for 1980 have been under
stated by 55 percent. Overtime, allowances, and social security
 
are likely to rise also by this percentage. The 1980 budget is
 
shown in Table A-7.4 in its original form and adjusted for the
 
salary changes. The change adds SP 28.4 million to budgeted
 
costs in 1980, a rise of 32 percent. The staff cost share of
 
total expenditure in 1980 on the revised figures is 71 percent,
 
compared with a budgeted 65 percent in 1979. Fuel and lubricat
ing oil account for 9 percent and equipment and spare parts for
 
11 percent of the 1980 expenditures. The only other single item
 
of significance is payments to European and TSLI railways for
 

the use of transit rolling stock, which is budgeted at SP 4.4
 
million.
 

Total revised budget expenditures for 1980 of SP 115.9 million
 
are 56 percent above the 1979 figure, with a 71 percent in
crease in staff costs and a 30 percent increase in other items.
 

A-7.4 CAPITAL EXPENDITURES
 

The recent and continuing development of the network (discussed
 
in Sections A-3.1 and A-5.2), comprising both large-scale new
 
line construction and rehabilitation of existing lines, has
 
meant that capital expenditures throughout the 1970s have
 
exceeded operating expendiLures by a wide margin. Expenditures
 
by project from 1971 to the 1980 budget are presented in Table
 
A-7.5. Capital spending averaged SP 101 million per annum dur
ing the period of the 3rd Five-Year Plan from 1971 to 1975. By
 
1977 this level had been doubled, and in the 1979 budget, it
 
was Corecast to double again to reach SP 398 million. In fact,
 
the General Company for Railways Construction, which undertakes
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Table A--7.5
 

CAPITAL EXPENDITURE SUMMARY
 

(million SP)
 

1971
 

Project to 1979 Budget 1980
1975 1976 1977 1978 
 (Jan.-Sep. actual) Budget
 
Lattakia-Aleppo-Al Kamishli 
 332.0 45.2 52.3 57.0 
 73 (37) 47.9
 
Mhine-Phosphate Mines 
 6.3 26.0 17.2 40.8 68 
 (20) 24.6
 
Akkari-Homs-Damascus 
 61.4 41.3 53.0 67.9 
 151 (54) 131.5

Tartous-Akkari 43.6 1.8 1.0 2.1 3 ( 1) 1.1 
Aleppo-Homs - - 4.3 16.8 79 (7) 50.1
Deir Ez Zor-Albu Kamal - 0.3  - 5 ( 1) 63.5
Rolling Stock 61.7 46.5 70.7 69.2 19 ( 8 ) 132.5 
Lattakia-Tartous Feasibility - 0.2  - 1 ( 1 ) 0.7 
Tadmur-Deir Ez Zor Feasibility 
 - 0.6  -

Total 
 505.0 161.9 198.4 253.8 
 398 (128) 481.9
 
Hama-Mhardeh 

- - 7.0 10.0 5 (3) 

Source: CFS, Finance and Expenditures. 

1 Financed by Petroleum Ministry: expenditures estimated. 



all capital prujects apart from rolling stock acquisition, does
 

not yet have the construction capacity to spend at the budgeted 

rate. Actual spending in i979 was only about SP 150 million. 

The 1980 budgeted expenditure of SP 482 million is unachiev

able. Although the salary increases of February 1980 will add 

nearly SP 20 million to the Construction Company's costs for 

the year, to give a revised total budget of about SP 500 mil

lion, the company is unlikely to complete more than SP 200 mil

lion of construction worK. Adding the full budgeted SP 132 mil

lion for rolling stock capital spending in 1980 could reach SP 
a more probable Figure.
330 million, but SP 300 million is 


in 1980, although 38 percentAn investment of SP 300 million 
below budget, will represent two and a half times the total 

ooeratinq expenditure for the year. Throughout tLe 1970s, 

capital expenditures have been in a similar ratio to operating 
a railway andexpenditures. This is an exceptional ratio Lor 

at which the system is being developed.witness to the speed 
The major portion of expenditure since 1971 has been on new
 

1971 to 1978, of total spending of
line construction. From 
SP 1,119 million, 43 percent was on construction of the 

Lattakia-Aleppo-Al Kamishli line, and 20 percent on the Akkari

line, Other new lines and renovation projects
Homs-Damascus 

accounted for a further 15 percent, with rolling stock <pending
 

comprising 22 percent of the total. Included in the line con

struccion expenditures are all associated facilities, such as 
and offices. A breakdown of expendituresworkshops, stations, 

from 1976 to 1978 by item is given in Table A-7.6. For the 
large element of stations andLatcakia-Al Kamishli project, the 


workshops expenditure includes the major rolling stock mainte

nance facilities under construction at Jibrine.
 

Certain projects are excluded from CFS investment, although
 

they are strictly expenditures on railways. The Hama-Mhardeh
 

line (cost about SP 22 million) was financed by the Ministry of
 

Petroleum and is being built for the transport of fuel oil to
 

the Mhardeh power station. In 1980/81, construction of a 9
 

kilometer line north of Tartous to a new cement plant is being
 

financed as part of the expenditure on the plant.
 

railway spending and physical performance
Comparison of actual 

with that proposed in the 3rd and 4th Five-Year Plans is made
 

in Chapter A-8, where post-1980 investment is also discussed.
 

A-7.5 BALANCE SHEET
 

thvt have been
The balance sheets for the last three years 

finalized, 1973 to 1975, are given in Table A-7.7. The presen

the CFS annual
tation has been adjusted slightly from that in 
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Tabl 

CAPITAL 
(mili 

1976 1977 1978 

Latakia - Aleppo - Al Kamishli 

Land Acauisition 

Stations, Workshops, etc. 
Headquarters Office Building 
Russian Materials 
Track Laying 

Signals, Telecommunications, and
Electricity 

Sleepers and Ballast 
Fuel Reservoirs and Fuel 
Equipment and Machinery 
Staff, Office, and Other Items 

0.50 

14.56 

-
4.18 

1.75 
2.86 
0.68 

11.41 
9.27 

0.01 
2421 

4.21 
5.38 
4.19 

1.70 
3.86 

-
0.33 
8.42 

11.03 
2466 

1.70 
0.76 
5.56 

3.39 
8.75 

-
1.13 

Total 

Tartous - Akkari 
-----------

45.21 52.31 56.98 

Land Acquisition 
Buildings, Structures 

Russian Macerials 
Track Laying 

Earth Works 
Office Furniture 
Signalling, Telecommunications, 
and Electricity 

0.20 

1.20 

0.36 

0.05 

0.10 

0.89 

-

1.06 

-

0.79 

Total 
1.81 0.99 2.10 

RollingStock 

Locomotives 
Wagons 

Coaches 
Others 

46.54 
4 

70.23 
0.44 

. 

6.76 
61.49 

0.99 

Total 
46.54 70.67 69.24 
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Table A-7.6 (continued) 

CAPITAL EXPENDITURE 

(million SP) 

1976 1977 1978 

AkkaV! - Homs - Damascus 

Land Acquisition 0.48 0.45 0.13 

Assembly Center and Crushing Plant - 1.33 -

Buildings and Production Centers 2.47 0.94 8.92 

Concrete and Earthworks 14.45 22.40 33.40 

Russian Materials - 7.26 12.84 

Track Laying 0.31 1.37 3.52 

Signalling, Telecomm., and Electricity 0.72 1.73 0.12 

Sleepers and Ballast 0.71 4.17 4.99 

Oils and Fuels 0.60 - -

Equipment and Machinery 12.00 0.08 3.45 

Staff, Offices, and Other Items 9.55 13.22 0.54 

Total 41.29 52.95 67.91 

Mhine - Tadmur 

Concrete and Earthworks 18.00 13.25 26.24 

Buildings and Production Centers - - 2.61 

Russian Materials 1.02 0.78 11.95 

Staff, Oftices, and Other Items 6.98 3.14 -

Total 26.00 17.17 40.80 

AltE o - Hama - Hors 

Land Acquisition - - 1.03 

Concrete and Earthworks - 0.42 11.71 

Russian Materials - 0.09 1.33 

Sleepers and Track Laying - - 2.71 

Equipment and Machinery - - -

Staff, Offices, and Other Items - 3.80 0.01 

Design 

Total - 4.31 16.79 

Deir Ez Zor - Albu Kamal 

Total 0.30 - -
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Table A-7.6 (continued) 

CAPITAL EXPENDITURE 

Tadmur - Deir Ez Zor 

Total 

Lattakia - Tartous 

Total 

1976 

0.55 

0.23 

1977 

-

1978 

Grand Total 161.93 198.40 253.82 

Source: CFS - Finance and Expenditures. 
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Table A-7.7 

BALANCE SHEET END OF YEAR 

(million SP) 

Assets 

Current Assets 

Accounts Receivable 

1973 1974 1975 Liabilities and Net Worth 

Current Liabilities 

Accounts Receivable 

1973 1974 1975 

TSLI Railways 
European Railways 
Others 

Subtotal 

8.62 
1.66 
2.99 

13.27 

7.74 
3.26 
4.02 

15.02 

4.70 
1.25 
2.86 

8.81 

TSLI Railways 
European Railways 
Government 
General Establishments 
Government Agencies 
Others 

Subtotall 

5.22 6.88 
1.66 2.71 
3.21 6.07 
6.11 4.84 
5.48 5.63 
0.17 0.33 

21.85 26.46 

6.97 
1.09 
7.22 
4.95 
4.98 
0.38 

25.59 

Payment Orders Receivable 
Cash 
Bank Accounts 
Other Accounts 

Total Current Assets 

18.85 
0.35 
4.23 
0.87 
-oa37.57 

25.62 35.87 
0.18 0.46 
9.83 14.42 
1.27 2.07 

51.92 61.63 

Payment Orders Payable 
Advances from Ministry 

of Finance 
Advances 
Suspense AccountOthers 

Othrs0.10 

Total Current Liabilities 

2.37 3.28 2.,0 

7.63 7.63 7.63 
2.35 2.35 2.35 
7.43 7.82 0.400.i0_ 0.]_8 0.5_ 

0.1-8 0. 59 

41.73 47.72 47.76 

Fixed Assets 
(Additions Since 1948) 

Land, Building, Track 
and Ejuipment

Locomotives 
3.35 
3.92 

3.39 
3.92 

3.39 
3.92 

Capital and Net Worth 

Government Grants from 
July 1948 

Government Capital Grant 
Jan. 1956 

2.05 

0.74 

2.05 

0.74 

2.05 

0.74 



Table A-7.7 (Continued)
 

BALANCE SHEET END OF YEAR
 

(million SP) 

Fixed Assets (Contd.) 1973 1974 1975 Capital and Net 1973 1974 1975 

Coaches 5.11 5.11 5.11 Worth (Contd.) . 

Wagons 
Railcars 
Others 

Subtotal 

3.53 
0.10 
1.44 

17.45 

3.53 3.53 
0.12 0.12 
1.63 1.65 

17.70 17.72 

Surplus 1948-56 Northern 
Lines 

Funds for I-:ported 
Equipment 

7.98 

9.29 

7.98 

9.52 

7.98 

9.52 
Reserves 3.81 15.65 28.52 

Materials and Spare 
Parts in Store 

Operating Surpluses 
1968/72/73

Less Operating Deficits 
6.93 6.93 6.93 

Aleppo Central Store 
Other Stores 

5.34 
3.27 

5.72 10.78 
6.35 4.15 

1966/67/69,/70/71 -8.90 -8.90 -8.90 

Subtotal 8.61 12.07 14.93 Total Caoital 21.90 33.97 46.84 
Total Fixed Assets 26.06 29.77 32.65 and Net Worth 

Total Assets 63.63 81.69 94.28 Total Liabilities 63.63 81.69 94.28 
and Net Worth 

Source: CFS, Finance. 



accounts, with cumulative operating surpluses less operating 

deficits transferred from thie assets to the ]icabilit es side of 
the balance -heet to give a liabilities and net worth position,
 
in accordance with generally accepted accounting principles. 

The balance sheet at end-1975 is of little relevance to the 
true capital account position, with only a very minor portion
 
of the major expenditures incurred by that time entered into
 
the books as fixed assets. Fixed asset expenditure since 1948
 
is shown as SP 17.7 million (virtually unchanged since 1973);
 
whereas Table A-7.5 shows actual expenditures of SP 505 million
 
for the 1971 to 1975 period alone, at least the rolling stock
 
component of this (SP 61.7 million) should have been entered by
 
end-1975. Operating surpluses for 1.974 and 1975 are shown as
 
additions to reserves and are responsible for an increase in
 
capital and net worth of SP 24.9 million between 1973 and 1975.
 

Current assets rose from SP 37.6 million at end-1973 to 
SP 61.6 millio.i at end-1975, the main changes being in payment 
orders receivable and in bank deposits. Current liabilities 
rose from SP 41.7 million to SP 47.8 million. The only other 
significant change in the balance sheet over the period was an 
increase of SP 6.3 million in materials and spare parts in 
store, mainly at the central stores in Aleppo. The total value 
of stores at end-1975 was SP 14.9 million, valued at acquisi
tion cost. 

The balance sheets, as presented for 1973 to 1975, show a
 
positive position, with a major improvement in the ratio of
 

current assets to current liabilities and in increase in
 
stores, both financed by the operating surpluses of 1974 and
 
1975. Total assets rise from SP 63.6 million to SP 94.3 million
 
over the period. The real position is quite different. If line
 
expenditures had been entered at the date of opening a section
 
to traffic, by 1975 the Akkari-Tartous and Lattakia-Al Hassakeh
 
lines would have been capitalized, and total assets of perhaps
 
SP 800 million rather than SP 94 million would result, with a
 
corresponding increase in liabilities to the Government. The
 
sufficiency of the operating surpluses, when set against this
 
real asset base, is less marked.
 

It is important that the annual accounts for years 1976 to 1979
 
be produced as quickly as possible, with expenditures entered
 
into the books at the time the assets enter revenue-earning
 
service. Equally important is the need for depreciation
 
accounting. Without this, the real profit and loss position is
 
unknown. At least a nominal depreciation account shouia be
 
constructed for all assets that have been acquired since 1948,
 
written down as appropriate on the basis of generally accepted
 
asset lives for railway way and structures and rolling stock.
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The cumulative net underprovision to date 
in the depreciation
 
account and 
the annual provision appropriate for the present

system would then be 
apparent. The Finance Department, which is
 
already burdened with the changeover to the Unified Accounting

System, will require strengthening as well as external assist
ance to bring the accounts up to date and to up
set a deprecia
tion accounting system.
 

A-7.6 CASH FLOW
 

In Table A-7.0 cash flow for years 1973 to 1980 have been 
con
structed. The table 
notes 
the assumptions used; in particular,

the 1980 
 revenue and expenditure figures are Consultants'
 
order-of-magnitude estimates, 
as is capital expenditure for
 
1979. The operating account, after 
significant surpluses in
 
1974 and 1975, went into deficit in 1977 and has remained so

since. In 1978 the closure of 
the Iraqi border resulted in a
 
major deficit of SP 30 million. In 1979 a reduction in the
deficit to SP 10 million is estimated to have taken place. 
For
 
1980 the deficit is projected by the Consultants to be SP 41

million, again with the closure of the Iraqi 
border having an
 
important effect 
on revenue. The operating account cash flow

surpluses and deficits are quite minor 
compared to the invest
ment outlavs. Adding capital expenditure produces cash flow

deficits ranging 
from SP 88 million in 1975 to a projected SP
 
341 million in 1980. The cumulative deficit from 1973 to 1980

totals SP 1,424 million, excluding any interest charges. This
 
deficit compares with a total operating revenue for the period
 
of SP 386 million.
 

It is to be noted that the injection of funds into the railway

system contains a significant non-Syrian element in 
the form of
both direct foreign aid and soft loans for 
the purchase of
 
rolling stock. The immediate cash flow effect on 
the national
 
economy is less onerous than that 
shown in Table A-7.8.
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Table A-7.8 

CASH FLOW 

(million SP) 

Item 

Operating Revenues I 

Operating Expenditure2 

Operating Surplus 

1973 

23.2 

19.9 

3.3 

1974 

36.7 

24.8 

11.9 

1975 

43.0 

29.9 

13.1 

1976 

54.7 

51.8 

2.9 

1977 

54.9 

61.0 

-6.1 

1978 

34.3 

64.6 

-30.3 

1979 

63.7 

74.1 

-10.4 

1980 

75.0 

115.9 

-40.9 

Capital Expenditure 

Cash Flow Deficit 

101.0 

97.7 

10110 

89.1 

101.0 

87.9 

161.9 

159.0 

198.4 

204.5 

253.8 

284.1 

150.0 

160.4 

300.0 

340.9 

Cumulative Cash Flow Deficit 97.7 186.8 274.7 433.7 638.2 922.3 1,082.7 1,423.6 

1 

2 

1979/1980 Consultants' estimates. 

1976 to 1979 budgets, 1980 budget adjusted for February salary increase. 

1973 to 1975 average of 1971 to 1975 years. 1979/1980 Consultants' estimates. 
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Chapter A-8
 

PLANS AND POLICY
 

A-8.1 GENERAL
 

CFS is in the midst of a major expansion and modernization of
 
its network, as described in Sections A-3.1 and A-5.2. In
 
addition to new and reconstructed lines, signalling and tele
communications equipment is being installed, a number of light
 
and heavy maintenance facilities are under construction, and an
 
ambitious rolling stock acquisition progrum is planned. Much
 
has already been accomplished, following capital expenditure of
 
SP 1,120 million from 1971 to 1978 and further large outlays in
 
1979 and 1980, but much needs to be done if a basic 1,900 route
 
kilometer network serving the main transport corridors is to be
 
complete by 1985. Investment by prcject in the 3rd and 4th 
Five-Year Plans is discussed in Section A-7.4. No details of 
the railway's proposals for the 5th Plan, 1981 to 1985, were 
made available to the Consultants. Virtually all the capital 
e:penditure in the plan period is expected to be on completing
projects in hand, or under negotiations, together with the 
rollinq stock required for them. With the exception of the 
lines north of Aleppo and the section from Al Kamishli to 
Ya'roubia, no major portion of the system is out of the con
struction phase. The Lattakia-Aleppo-Al Kamishli line is in 
full operation, but even on this route, considerable finishing
 
works are in progress and t.ne signalling system is only working
 
in parts. The maintenance facilities and marshalling yard at
 
Jibrine will not he in full use for some time to come.
 

Investment priorities in the short term are clearcut: to com
plete line projects in hand as expeditiously as possible, to
 
insure that associated signalling and maintenance facilities
 
are brought into operation concurrently, and to obtain suffi
cient rolling stock to carry the additional traffic effi
ciently. How much traffic that will be is explored in the
 
following section.
 

A-8.2 TRAFFIC FORECAST
 

The railway is potentially in competition with other modes of
 
transport for all its freight and passenger traffic. Some
 
traffic, such as transit freight and phosphates in bulk, are
 
virtually captive to CFS in so far as extremely inefficient
 
operation would be required before it would affect the amount
 
of traffic on offer; but for the remainder, rail is in the
 
market with trucks, pipelines, buses, taxis, private cars, and
 
to a limited extent, aircraft. Choice of mode and the volume of
 
rail traffic on each route thus ultimately depends on the
 
relative inter-modal tariffs and the quantity and quality
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v po icy

(the modal split) is influenced i i rectl yK,' 'h :rnmnt 
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therefore result from
existing and future modal splits wil
The 

political, and social fact<:w;, :1n1 tine
 
a mixture of economic, 


forecast and consequent development plans h' e to
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recognize that fact.
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effect on total traffic. An impo:tant assumption .in p
S traffic 

forecast is that passenger tariffs will increase in col terms. 
eneru-" shortages wil

It is probable that by the 1990s, world 

force a sharp reversal of the current Governmont policy of sub
rationing of tOn fuel

sidizing fuel oil prices, and eventual 
very

market is a distinct possibility. With tariffs currently 

increases desirable and probably inevitable.low, real are 

railway network in operation in 1985 is assumed to include
The 

sections of the Damascus-Aleppo linethe new and reconstructed 
2000, the Lattakiaand the Deir Ez Zor-Albu Kamal line. For 

Tartous line and a standard gauge from Damascus to Amman are 
CFII system is
 

assumed to be in operation. The combined CPS and 


treated as a single network from 1986 onwards.
 

rail market shares is exceptionally
Estimation of future 

difficult given the limited operatinq experience with the
 

existing new lines and the coming) into service of such major 

routes as Homs to Damascus and the regauged Damascus to Amman 

line.
 

described
The Consultants' passenger modal split methodology is 


detail in Volume VII. Basically, parameters are derived from

in 


rail share of traffic between
existing experience to relate the 
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each zonal-pair to 
the ratio of the tariff and the travel 
times
between the rail and bus modes. 
Traffic by private 
car
pick-up was assumed and by
not to be a significant market for 
rail
competition. The 
resultant modal 
split equation was determined
 
to be for each OD pair:
 

Public transport volume 
- rail volume = 0.433 1.43x eO.76y

Rail volume
 

Where: 
 x = rail tariff/bus tariff
 

y = rail time/bus time
 

This equation implies that 

times, rail 

given equal tariffs and travel
the share of public transport journeys 
would be
only 21 percent. The relatively low share not
is unreasonable
as an average because for 
the shorter journeys, which predominate, the much higher frequency of bus service is 
 a major
factor. For longer journeys the equation tends 
to underestimate
the rail 
share. To allow for this downward bias no modal 
transfer penalty was added 
to the rail times and, because many rail
journeys actually involve a separate trip to from staor the
tion, this is a compensating favoLable factor.
 

For the range of travel time and 
tariff ratios, that is, between 0.5 and 1.5 for relative tariffs and 0.3 and 1.5 
for
relative travel 
times, the rail 
share varies between a high of
48 percent and 
a low of 8 percent.
 

The tariff ratios for 
1985 and 2000 between rail 
and
calculated bus were
on two bases: for case Al it 
was assumed that both
sets of 
fares would be increased by 2 percent per annum in real
terms 
from assumed 1980 base levels; 
for case B2 it 
was assumed
that for 
each mode tariffs in 2000 would be equal 
to marginal
cost. Because 
the bus tariff in 1980 covers 
only 35 percent of
marginal 
cost, whereas 

there is 

the rail tariff represents 53 percent,
a relatively greater 
increas 
 in bus tariffs and consequently rather higher rail shares 
in case B2. To reach marginal costs by 2000 rail
the tariff would 
have to increase by
3.1 percent annually from 1980 
and the bus tariff
cent annually. The marginal by 5.1 per
cost assumption in 
case B2 reduces
total travel compared with 
case Al by 12 percent 
 but
the higher rail share more 

in 2000,

than compensates for this 
to produce
2 percent more 
rail passengers in 
case B2 than in case Al.
 

The modal split equation was 
applied to all zone-to-zone
to produce flows
the railway flow patterns. The station-to-station
flows are a combination 
of many zonal-pair flows. 
In Table
A-8.1 examples of 
the rail flows are given between zones, not
between stations, for 1985 and 
in Table A-8.2 for cases Al and
 
B2 in 2000.
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Table A-8.1
 

PASSENGER TRAFFIC PROJECTION, 1985 

(000 Passengers)
 
Zonal Pair
 

Rail 
Nos. Distance KmF; Location Railway Traffic 

1-22 207 Damascus-Homs 384 

1-27 26 Damascus-llama 280 

1-42 404 Damascus-Aleppo 747 

1-29 309 Damascus-Tartous 125 

22-29 102 Homs-Tartous 261 

22-42 197 Homs-Aleppo 368 

27-42 140 Hama-Aleppo 497 

33-42 205 LLLakia-Aleppo 761 

42-51 204 Aleppo-Al Raqqa 823 

42-54 342 Aleppo-Deir Ez Zor 344 

42-55 475 Aleppo-Al lassakeh 208 

42-57 548 Aleppo-Al Kamishli 208 

All Others 2,357 

Total 7,363 

Source: Consultants' estimates. 
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Table A-8.2
 

PASSENGER TRAFFIC PROJECTION,2000
 

(000 Passengers)
 

Zonal Pair Railway Traffic
 

Rail
 
Nos. Distance Kms Location Case Al Case B2
 

1-13 115 Damascus-Derala 2259 2520
 

1-22 207 Damascus-Homs 1217 1410
 

1-27 264 Damascus-Hama 574 629
 

1-29 309 Damascus-Tartous 268 302
 

1-42 404 Damascus-Aleppo 1700 1797
 

22-29 102 Homs-Tartous 584 600
 

22-42 197 Homs-Aleppo 870 960
 

27-42 140 Hama-Aleppo 1073 1187
 

33-42 205 Lattakia-Aleppo 1633 2016
 

42-51 204 Aleppo-Al Raqqa 1839 2032
 

42-54 342 Aleppo-Deir Ez Zor 822 889
 

42-55 475 Al Hassakeh 469 512
 

42-57 548 Al Kamishli 496 511
 

All Others 10,296 9,235
 

Total 24,100 24,600
 

Source: Consultants' estimates.
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Total railway traffic in 1985 is f r(.cast to be 7 .4 rillion 

passengers and 1.95 billion pa:-- i er kilometers. 1n 2000, 
traffic levels for Al and B are 24.1 and 24.6 million 
passengers respectively, and 4.9 and 5.0 billion passenger 
kilometers. By 2000 the average journey length is nearly 

one-fourth below that of 1979.
 

The Consultants' forecast of freight transport by commodity,
 
given in Volume II, has been treated for analysis as five
 

commodity groups and transit traffic. The classification of
 
major commodities into these groups is qiven in Table A-8.3. In
 

1979, about 56 percent of railway tonnage, excluding rail
 
construction materials, was of group 1, 2, or 3 commodities,
 
24 percent was of group 4, 9 percent was of group 5, and 11
 
percent was transit traffic. The share of hulk ti.:ific will
 
rise with the commencement of phosphate movements in 1980 and
 
with a large growth projected for other bulk commnodities. The
 

CFS freight traffic plan for 1980, presented in Table A-5.12,
 
gives groups 1, 2, and 3 a share of a little over 68 percent of
 
tonnage and 71 percent of ton kilometerage.
 

Table A-8.3
 

COMMODITY CLASSIFICATION
 

GROUP 	 COMMODITIES
 

1 	 Phosphate, petroleum products
 

2 	 Bulk building materials such as sand and gravel
 

3 	 Cement, cereals, other bulk goods
 

4 	 Intermediate value items - iron and steel, fertil
izer, processed food stuffs, farm products, sugar 
beet, non-bulk building materials 

5 	 High value goods - manufactured products, capital
 
equipment, live animals, meat
 

Rail is naturally more competitive for the bulk commodities and
 
over longer distances. Group 5 traffic is likely in the long
 
term to be carried in volume by rail only in containers. While
 
high shares of bulk movements are virtually certain between
 

rail-connected points, the share of group 4 traffic that will
 
be attracted is highly sensitive to the relative price and
 
service qualities of road transport.
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In Table A-8.4 ts ,ct : ,1 ICJ traff r 1 C5 is qven bygroup an( by n- 1;(r-Ies nr3n ±n. i-nerI, t.e ra Ibeen taken to r : hare has . tV ,iit , < . tinp(I11
orinin-destna ti 

aL-es urA any one on ( t !-,tr2e
togteter) t 70 r(cCc 

AC (', for boti irect ions added'lt forL ] urs I and 3, 45 percentgroup 4, 3 pe r-cent for n-oup 
for

2, a1d 1 5 p)ercent for groupused. For 5 are . vonts , fhosrbatfLe1 oil fromtransit traff Lc, S'pec if e 

Homs to rlhardeh 
on discuss ions witi CFS 

VC.Lumes have br-en projected based 
and 

of ficials and otheron sources. Thetotal traf fic forcefcast for
lion 19-4 is 6.2 million tons, 2.1ton kilometers. bil-Of the tonnage, 75 percent is ofmnd>t e qr.upz'. bulk com1, 2f, i 3; 12 percent is of group 4; 2 percent is of group 5; and 
comparing 

II percent is transit traffic. Inthe 1985 forecast with the total of 1.9 million tonscarried in 
1979, the breakdown of 
the increase is 
as follows:
 

Component Tons
 
(million)
 

1979 Traffic 

1.91
 

Less Railway Construction Materials 
 0.44
 

Base Traffic 1979 

1.47
 

Natural G(owth 
in Base Traffic 1979 
to 1985 
 0.50 
Phosphates 
to loms/Tartous 


1.53 
Fuel Oil 
to Mhardeh 


0.40 
Increase 
in Transit Traffic 


0.52
 
New Traffic to Damascus 


1.18
 

Other New Traffic 

0.63
 

Total 

6.23 

The projection thus 
implies the development of 
some new
by rail, apart traffic
from that due to 
the opening of the 
line to
Damascus, but far less new traffic than suchgrowth would a large overallsuggest at first sight. 
Rail service 
to Tartous
and Hors has been badly affected recently by lineand reconstruction work, but given 
construction 

the much improved service
be expected by 1985 to
and 
proper attention 
to marketing, the
forecast is 
considered attainable.
 

A projection of 
freight carryings in 2000
medium and high rail 
has been made with
share alternatives being derived. Case Al,
the medium projection, 
is in general lower 
than the high case
 

A-151
 



B2 by 25 percent for group 1, 20 percent for groups 2 and 3, 
30 percent for group 4, and 50 percent for group 5 commodities.

The phosphate flows, the oil from tofuel flow Hotas Mhardeh, 
and transit traffic are 
the same in both cases. The traffic
projections for 
 case B2 are given in Table A-8.5. Transit 
traffic growth Is projected explicitly, as described in Volume 
II, Chapter 5. An increase in rail shares is forecast between 
1985 and 2000. The scope for increases in share is far more

limited than that for passenger traffic because of the shares
 
already obtaining in 1985.
 

The addition of a standard gauge Hijaz line is assumed to
 
result in transit traffic of 0.8 million tons 
between Tactous
 
and Jordan/Saudi Arabia. Fuel oil movement between Homs and Al
 
R-qqa is considered to be by pipeline for 
2000 with onward
 
distribution from Al 
Raqqa to Deir Ez Zor, A! HassakEh, and Al
 
Kamishli by rail.
 

The case Al projection for 2000 results in a total LOLnage of
14.1 million, 5.14 billion ton kilometers. Of the tunnage,
69 percent is group 2 or 3 commodities, 11 percent is group 4,
2 percent is group 5, and percent is transit18 traffic. With 
case B2, traffic is 16.5 million tons, 6.19 billion ton kilo
meters.
 

A-8.3 3RD AND 4TH FIVE-YEAR PLANS
 

Before considering investment [or 
the 5tn and subsequent Five-

Year Plan periods, it is instructive to compare actual perform
ance in the 3rd 
and 4th Plans with the proposed investments. In

Table A-8.6, outlays in each plan by project set
are against

those 
originally projected. For the 4th Plan, actual expendi
tures are included for 1976 to 1978, plus budgeted outlays for
 
1979 and 1980. Alternatively, the significantly lower outturn

expenditures projected by the Consultants 
for 1979 and 1980,

based on actual spending to October 1979, added. major
are The 

problem in making a comparison is that the plan expenditures
 
are at the price levels ruling when the plans were prepared

(1970 and 1975), whereas the outturn investments include sub
sequent inflation. the 4th as
For Plan, a conservative esti
mate, 25 percent would need 
to be added to 1975 price levels to
 
make them comparable with outturn prices. 
On this basis, plan

expenditure on non-reserve SP 1,300
projects becomes million,

about 6 percent above the Consultants' estimated outturn of SP
 
1,224 million. Within projects, the variation is far greater.

Expenditure on the Lattakia-Al Kamishli 
line exceeded the plan

in real 
terms by possibly 60 percent, while Aleppo-Homs expend
iture fell short by about 50 percent, and Mhine-Tadmur spending

by 30 percent. Investment in rolling stock and 
on the Akkari-

Damascus line was close to that planned.
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Table A-8 .4 

FREIGHT TRAFFIC ?ROJECTION, 1985
 

(000 tons)
 

Route
 

Lattakia-Homs 


Lattakia-Aleppo 


Lattakia-Damascus 


Lattaki a-Al Raqqa 

L-ttaki..i-Deir Ez Zor 


Lttak.1a-Al fiassakeh 

Littali a-Al ,imishli 

LatLaki,-Lr 

Tartous-DimascUS 

''ir tu2-II0ms 

Tartou-lIma 

Tartous-Aleppo 


Tarto'is-Deir Ez Zor 

Tartous-Iraq 


Tartous-Phosphate Mines 


Homs-Damascus 


Homs-llama 

Homs-Aleppo 

Homs-Al Raqqa 


Homs-Deir Ez Zor 

roms-Al lassakeh 

Homs-Al Kamishli 


Homs-Phosphate Mines 


1 


110 


77 


-


20 


11 


14 

-

-

-

82 

-

-


-

-

930 


338 


24 

255 

524 


32 

42 

31 

600 


Commodity Qroup 

2 3 4 5 Transit Total 

- - 18 - - 128 

12 - 78 24 - 191 

23 - 74 33 - 130 

- - - - - 20 

- - - - - 11 

- - - - - 14 

14 - - - - 14 

- - - - 250 250 

- 449 66 25 - 540 

12 - 27 - - 121 

12 152 22 - - 186 

- 103 59 14 - 176 

- 12 - - - 12 

- - - - 30 30 

- - - - - 930 

25 - 74 - - 437 

36 - 11 - - 71 

19 - 56 - - 330 

10 29 - - - 563 

- - - - - 32 

- - - - - 42 

- 13 - - - 44 

- - - - - 600 
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Table A-O.4 (continued)
 

FREIGHT TRAFFIC PROJECTION, 1985
 

(000 tons)
 

Commodity Group
 

Route 1 2 3 4 5 Transit Total 

Homs-Mhardeh 400 - - - 400 

Aleppo-Damascus - - - 35 - - 35 

Aleppo-}{ama - - - 20 - - 20 

Aleppo-Ai Raqqa - - 31 24 - - 55 

Aleppo-Deir Ez Zor - - 26 19 - - 45 

Aleppo-Al Hassakeh - - 13 25 - - 38 

Aleppo-Al Kamishli - - 31 13 - - 44 

Damascus-Hama - 26 - 10 - - 36 

Deir Ez Zor-Kamishli - 12 - 13 - - 25 

Turkey (Midan Ikbis)- - - - - - 250 250 

Iraq (Albu Kamal) 

Turkey (Al Kamishli)- - - - - - 150 150 

Iraq (Ya'roubia) 

Others - 51 70 87 50 - 258 

Total 3490 252 929 731 146 680 6228 

Source: Consultants' estimates. 

Note: Individual flows shown only if over 9500 tons. 
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Table A-8.5
 

FREIGHT TRAFFIC PROJECTION FOR 2000, CASE B2
 
(000 tois) 

Commodity Group
 

Route 


Lattakia-Aleppo 


Lattakia-Al Raqqa 


Lattakia-Al Hassakeh 


Lattakia-Iraq 


Lattakia-Damascus 


Lattaki ia-Homs 

Lattakia-lama 

Tartous-Damascus 


Tartcous-Homs 

Tartous-i{ama 

Tirtous-Aleppo 


Ta -tous-Al Raqqa 


Tartous-Iraq 


Trartous-Jordan 

Tartous-Phosphate Mines 


Homs-Damascus 


Homs-Aleppo 


Al Raqqa-Deir Ez Zor 


Al Paqqa-Al Hassakeh 


Al Raqua-Al Kamishli 

Homs-Al Racqa 

Homs-Deir Ez Zor 

Homs-Al Hassakeh 

Homs-Al Kamishli 

Homs-PhosIphate Mines 

Homs-Hama 


Homs-Mhardeh 

Homs-Jordan 

1 


321 


-


-

-

-


265 


-

-


213 


-

-


-

-

-

600 


705 


1261 


104 


153 


164 


19 


-

18 


83 


2400 


107 


500 


-

2 


53 


-


-

-

40 


10 


-

23 


-

20 


22 


-

-

-

-

76 


137 


-

-


-

-

14 


-

-

-

106 


-

-

3 


143 


12 


-

-

82 


39 


18 


532 


260 


20 


765 


-

-

-

-

187 


341 


-

18 


-

32 


49 


16 


61 


-

23 


-

-

4 


311 


10 


18 


-

148 


20 


15 


127 


80 


37 


120 


-

-

-

-

149 


99 


-

20 


-

23 


10 


26 


-.. 

. 

.... 

-

14 


5 


67. 


-


-

-

128 


15 


-

108 


14 


-

41 


16 


-

-

26 


-


-

-

-

-

-

Transit Total
 

-- 895
 

-- 22
 

-- 18
 

800 300
 

-- 398
 

-- 349
 

-- 33
 

-- 790
 

-- 567
 

-- 77
 

-- 948
 

-- 16
 

200 200
 

800 	 800
 

600
 

-- 1143
 

-- 1838
 

104
 

-- 191
 

164
 

-- 74
 

-- 73
 

-- 60
 

144
 

2400
 

236
 

500
 

--	 14
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Table A-8.5 (Continued)
 

FREIGHT TRAFFIC PROJECTION FOR 2000, CASE B2
 

(000 Tons)
 

Commodity Group
 

Route 1 2 3 4 5 Transit Total 

Aleppo-Jordan - - - 39 27 - 66 

Aleppo-Damascus - 57 105 117 82 - 361 

Aleppo-Hama - 12 27 40 - - 79 

Aleppo-Al Raqqa - - 182 147 - - 329 

Aleppo-Deir Ez Zor - 18 108 64 - - 190 

Aleppo-Al Hassakeh - - 123 99 - - 222 

Aleppo-Al Kamashli - 29 225 40 32 - 326 

Damascus-Jordan - - - 94 - - 94 

Damascus-Hama - 18 44 29 19 - 110 

Damascus-Al Hassakeh - - - 65 - - 65 

Damascus-Al Raqqa - - - 22 - .- 22 

Damascus-Deir Ez Zor - - - 34 - - 34 

Hama-Al Kamishli - - 27 - - - 27 

Hama-Deir Ez Zor - - - 11 - - 11 

Deir Ez Zor-Al Hassakeh - 15 34 16 - - 65 

Deir Ez Zor-Al Kamishli - 18 18 40 - - 76 

Turkey(Midan Ikbis)-

Iraq (Albu Kamal) - - - - - 500 500 

Turkey (Al Kamishli)-

Iraq (Ya' roubia) - - - - - 250 250 

Others - 12 54 57 69 - 192 

Total 6913 680 3545 2141 644 2550 16473 

Source: Consultants' estimates 

Note: Individual flows shown only if over 9,500 tons. 



Table A-8.6 

3RD AND 4TH FIVE-YEAR PLAN INVESTMENTS
 

(million SP) 

Project 3rd FYP 4th FYP Route Kms Route Kms
 
1971-75 1976-80 3rd FYP 4th FYP 

Plan Actual Plan Al B Plan Actual 2 Plan Actual 2 

1. Plan Projects 

Lattaki a-Aleppo-
Al Kamishli 	 291 332 130 275 260  350 - 81 

Akkari-Homs-Damascus 17 61 299 445 350 
 - - - 200 
Tartous-Akkari 2 44 5 9 9 .-
Deir Ez Zor-Albu Kamal 2  1 - -  - -

Others 11 - 2 2 2 -  - -
Mhine-Tadmur 
 - 6 166 177 145 -  - 115 
Aleppo-Hama-Homs - - 190 180 120 - -  60
 
Rolling Stock 
 - 62 252 338 338  - - -

Total 
 323 505 1,045 1,426 1,224 - 350  456
 

2. 	 Reserve Projects
 

Deir Ez Zor-Albu Kamal  - 169 68 5 	  - -

Lattakia-Tartous 109i0- - 
Hama-Mhardeh 3 


- 22 22 22 -  - 22
 

Total 
 323 505 1,345 1,516 1,251 500 350 580 478
 

1 For details see Tables A-7.5 and A-7.6. 
 Notes: FYP = Five-Year Plan.

2 For details see Table A-5.1. A = 	1976 to 1978 actual, plus
r d1979/80 
 budget expenditures.
 

Financed by Ministry of 2 etroleum. 
 B = 	Consultants' estimates of
 

outturn.
 



A comparison of physical achievements with the plan is diffi
cult because it merely states that 580 kilometers of line will
 
be installed. Lines opened to traffic during the period are
 
forecast by the Consultants to total 478 kilometers, 82 percent
 
of the projected figure. The lengths of these lines are given
 
in Table A-8.6. Considerable work will have been performed on a
 
further 270 kilometers of line, however. It can he concluded
 
that new construction did fall behind that scheduled but mainly
 
as a result of greater-than-anticipated investment on the
 
Lattakia-Al Kamishli line, which itself was probably a carry
over from work expected to have been completed in the 3rd Plan.
 
As a whole, outturn expenditure in the 3rd Plan exceeded
 
budget, in real terms, by about 35 percent (assuming an infla
tion adjustment for that period of 15 percent). This overrun
 
itself was probably a result of a carry-over of work from the
 
2nd Plan period on both the Lattakia-Al Kamishli and Tartous-

Akkari projects. Completion of 350 kilometers of route was 
accomplished in the 3rd Plan, compared with an objective of 
500 kilometers. 

A considerable carry-over of work appears likely from the 4th 
Plan to the 5th. The discussion in Section A-7.4 concludes that
 
capital expenditure on the order of SP 300 million is likely in
 
1980, compared with a budgeted SP 482 million. It is important
 
that this overrun be taken into account in finalizing the 5th
 
Plan. It is also vital, with world inflation running at record
 
levels, that the new plan's price base assumptions be clearly
 
stated in order that performance against plan can be properly
 
monitored. As each year's or quarter's results become avail
able, variations from planned expenditures should be divided
 
into those as a result of subsequent inflation and true volume
 
of work changes. For railway expenditures, this division could
 
be incorporated quite simply into the existing detailed analy
sis of physical accomplishments against plan, prepared quar
terly by the CFS Planning Directorate. The railway's reporting
 
procedures for physical accomplishment and expenditure on
 
capital works appear to be first class.
 

A-8.4 5TH FIVE-YEAR PLAN AND INVESTMENT TO 2000
 

Previous five-year plans have laid down only very general
 
objectives, and these in terms of purely physical accomplish
ments. The have lacked two important items: target dates for
 
bringing sections of new line into revenue-earning service, and
 
the traffic forecasts for such lines. Preparation of the plan
 
is the only occasion on which a look beyond one year ahead is
 
taken, and it should therefore be used for a comprehensive
 
review of the current situation and medium-term prospects. In
 
drafting its proposed investments, CFS (along with other trans
port organizations in their drafts) should be required to sub
mit the traffic projections and technical efficiency assump
tions on which the plan is based. For rolling stock investment,
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for instance, these would 
include rolling stock diagrams and an
outline future timetable. Without such supporting data, 
a proposal cannot be judged or 
its success 
or failure monitored.
the future, 
th: proportion of expenditure on 
In
 

rolling stock will
rise and wit]i it the importance of such supporting analyses.
 
A piin 
is thus not complete unless 
it has two components: 
 a
set of 1hysical tasks 
to be accomplished 
over a prescribed
period for 
an agreed of
level expenditure, and 
the attainment
of a set level of 
traffic and operating efficiency as result
of that investment. a
Failure to achieve the latter can 
be more
expensive 
in the long run than a 
delay in completing a 
construction project. The Consultants' assessment of 
rolling stock
investment, 
for instance, therefore starts 
with the traffic
projections and 
converts these 
into units required by assuming
train sizes, load 
factors, and performance of 
a level felt to
be attainable by CFS in 
the future. The longer-term requirement
for line capacity improvements is similarly tied 
to the traffic
projections, the critical factor being the number of 
trains per

section.
 

Expenditures 
from 1986 to 2000 
have been determined consistent
with the traffic levels derived in Section A-8.2. 
All ca ,ital
expendit1rp 
 are given at 
average 1980 price levels, 
those used
throughout the 
 study for inter-modal comparison 
 purposes.
(Average 1980 
prices mean average prices 
 construction in that year, not 
for delivery or 


a price quoted for orders placed in
1980 for future delivery, unless 
such a price contains a full
escalation 
clause to cover inflation 
during the construction
 
period.)
 

In order to determine the number of 
trains by line section, the
passecnger and 
 freight flows 
given in Tables A-8.1, A-8.2,
A-8.4, and A-8.5 were aggregated for each section and converted
into trains using the following average loads:
 

1979
 
Actual 
 1985 
 2000
 

Passengers No. 
 3001 
 400 
 600
 

Freight Net Tons

Groups 1,2, 
and 3 Commodities 
 500 
 600
 

Group 4 Commodities 
 2502 
 250 
 350
 

Group 5 Commodities 

150 
 250
 

Phosphates 

-
 820 
 820
 

1 Locomotive-hauled services.
 
2 Ordinary freight services.
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Trains per line have been rounded to the nearest even number
 
per day. The average load for freight trains, other than the
 
phosphate trains, works out at a little over 400 
net tons for
 
1985 with transit taken as group 4 and about 500 tons for 
the
 
medium and high cases in 2000. The average load of 250 tons in
 
1979 was low considering the high proportion of bulk traffic
 
carried. With further growth in such traffic by 1985, the 400
ton average should be achievable. By 2000 the average load
 
could well exceed 500 tons, but with a large imbalance in
 
traffic flows still likely, such 
a level is used as the central
 
assumption.
 

For passenger trains, the opening of intercity services between
 
Damascus and Aleppo should have a marked effect 
on average

loads; a rise from 300 in 1979 
to 400 in 1985 is therefore
 
used. In 2000 the volume on the major routes would be such that
 
longer trains would be inevitable, with a consequent rise in
 
average loads. The assumption of 600 passengers per train
 
represents 
an 80 percent load factor for a 12-coach train com
posed of a baggage/air-conditioning equipment car, a restaurant
 
car, and two first-class and eight second-class coaches.
 

The results of the analysis are given in Table A-8.7, which
 
shows the number of daily passenger and freight trains (disre
garding the small number of railcar services) per section and
 
overall annual train kilometers. On the Damascus-Aleppo and
 
Aleppo-Al Raqqa sections, volumes are already large by 1985,
 
with 30 daily trains over the Mhire-Homs section and 26 on the
 
Jibrine-Al Raqqa section. Such loadings, although within the
 
capacity of the single-track lines, as discussed in Section
 
A-3.5, require a high standard of operating discipline if punc
tuality is to be maintained. With 47 percent of the 9.8 million
 
train kilometers in 1985 by passenger trains, precise 
time
tabling will be required to compensate tor the difference
 
between passenger and freight train operating speeds.
 

In the Consultants' opinion, the Damascus-Aleppo line frequency
 
and traffic mix justifies the provision of CTC at the outset,
 
with control from Aleppo and sub-controllers at Homs and
 
Damascus. A contract with an East German company 
for the pro
vision of signalling and telecommunications on this line, among
 
others, was 
ratified in May 1980 and immediate consideration
 
should be given to amending the specifications to include a
 
modern CTC system as discussed in Section A-4.6. With present
day technology, a single-line CTC system is little more complex
 
than a locally controlled system, and installation at the same
 
time as the bsic signalling system will not add dramatically
 
to capital costs.
 

To determine rollinq stock requirements, the annual train kilo
meters in Table A-1 .7 have been converted into units using the
 
following average innual kilometerages and numbers of vehicle
 
kilometers per tr:kin kiloreter:
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Table A-8.7.
 

TRAINS PER LINE SECTION,1985/2000
 

End Node 1 1985 2000 Case Al 2000 Case B2 

Numbers Section p 2 F Total p2 F Total p2 F Total 
CFS 

108-101 Damascus-Mhine 14 10 24 28 20 48 30 26 56 
101-88 Mhine-Homs 14 16 30 28 30 58 30 36 66 
152-125 Homs-Hama 14 16 30 22 16 38 24 20 44 
75-135 Hama-Mhardeh 0 2 2 0 2 2 0 2 2 

125-56 Hama-Wadihi 14 14 28 22 12 34 24 16 40 
56-55 Wadihi-Ansari 20 18 38 32 28 60 34 36 70 

160-52 Ansari-Aleppo 32 4 36 50 4 54 54 4 58 
52-45 Aleppo-Midan Ikbis 2 4 6 4 4 8 4 4 8 
1-18 Jibrine-Al Raqqa 12 14 26 18 20 38 20 22 42 

18-27 Al Raqqa-Deir Ez 8 8 16 12 18 30 12 22 34 
Zor 

154-34 Deir Ez Zor-
Al Hassakeh 6 2 8 8 6 14 8 8 16 

34-38 Al Hassakeh-
Al Kamishli 4 2 6 4 4 8 4 4 8 

39-44 Al Kamishli - 0 2 2 2 2 4 2 2 4 
Ya'roubia 

56-68 Wadihi-Lattakia 6 8 14 10 16 26 10 20 30 
152-95 Homs-Tartous 4 10 14 10 18 28 12 22 34 
101-114 Mhine-Phosphate 0 6 6 0 10 10 0 10 10 

Mines 

155-147 Deir Ez Zor- 4 6 10 8 12 20 8 12 20 
Albu Kamal 

95-68 Tartous-Lattakia - - - 6 16 22 6 18 24 
Annual Train Kilometers 4.65 5.15 9.80 
 8.10 8.87 16.97 8.62 10.51 19.13
 

(million)
 



Table A-8.7 (Continued) 

TRAINS PER LINE SECTION, 1985/2000 

I 
End Node 

Numbers Section 1985p2 2000 Case Alp2 2000 Case B22 

CFH P F Total P F Total P F Total 

Damascus-Do-a'a 20 8 28 20 8 28 

Dera'a-Jordanian - - - 8 8 16 8 8 16 

Border 

Annual Train Kilometers - - - 0.88 0.38 1.26 0.88 0.38 1.26 

(million) 

Source: Consultants' estimates.
 

Notes: 1. See Appendix A-3.1 of the Final Phase I Report.
 

2. Excluding railcar services.
 

P = Passenger
 

F = Freight
 



1979
 
Actual 1985 2000
Annual Vehicle Kms (000)
 

Main-line Locomotives
 
Passenger 


55 
 120 
 120
Freight 

Coaches/Baggage Cars 

100 100
 
120
Wagons 1001 120
 

16 
 25 
 25
 

Vehicle Kms per Train Km
 

Passenger 
 1.12 1.05 
 1.05
 
Freight 


1.20 1.20
Coaches/Baggage Cars 
 7.1 10.0 12.0
Wagons 

20.0 25.0
Average Loaded Wagon 

17.6 

28.4 40.0 40.0


Load Tons2
 

1 Approximate, due to 
large delivery of 
new coaches during
 
year.
 

2 Allowing 
for 50 percent empty running, overall average
wagon load is 
half tonnage shown.
 

The CF'S 
 system should 
by 1985 be ideal for intensive rolling
stock utilization, with high passenger and bulk freight volumes
over medium distances. 

nance of 

With efficient diagramming and mainterolling stock, 
the annual kilometerages assumed could
be achieved 
by 1985 and easily exceeded by
imprjvements 2000. The major
required on 1979 performance 
are in locomotive
utilization 
and in wagon loa(ings. These
matically should result autofrom the expansion of 
the system and the 
growth
bulk traffic. Phosphate, in

petroleum products,
instance, and cement, for
load between 53 and


assumed overall 
58 tons per wagon against an
average of 40 
tons for 1985 and 2000.
 

The requirements for rolling stock in addition to that on order
(see Table 
A-3.4), assuming that 
all existing and new
achieves the stock
set efficiencies in 
use, are given in Table A-8.8.
Replacement of 
existing stock 
is included 
in the figures after
assumed lives of 
25 years for main-line locomotives,
for shunting locomotives and 
30 years


coaches, and 
40 years for freight
wagons. Because most existing stock is 
relatively new, replacement does 
not occur until late 
in the period and little
necessary is
before 2000. 
In total, 30 main-line locomotives,
shunting locomotives, 
and 200 freight wagons attain 
 their
assumed working lives by 2000.
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Table A-8.8
 

ROLLING STOCK REQUIREMENTS TO 2000
 

1981-851 1986-90 1991-95 1996-2000
 

CASE Al
 

Main-line Locomotives 50 30 50 30
 

10
Shunting Locomotives 20 15 15 


200 100
Coaches 300 200 


Wagons 600 1500 1600 2200
 

CASE B2
 

Main-line Locomotives 50 35 60 39
 

Shunting Locomotives 20 15 15 15
 

215 118
Coaches 300 210 


Wagons 600 1850 2170 2920
 

Source: Consultants' estimates.
 

1In addition to stock shown as "on order" in Table A-3.4,
 

stock "out to tender" is disregarded.
 

A-164
 



oeriod of
In the the 5th Plan, rolling stock requirements are
 
for 50 main-line locomotives, 300 coaches, 
and 600 freight
wagons. The need for shunting locomotives 
can only be deter
mined by an analysis of station duties, and 
throughout Table
A-8.2 the numbers are notional, with 20 included for the 5th

Plan period. CFS 
 to an 
 80

of 3,000 hp and 20 shunting units of 1,000 hp. On the basis of
the Consultants' analysis, 


has out tender order for locomotives
 

this order 
 exceeds immediate
requirements; it 
 demand up until about
will meet 1990. Phasing

of the order, with delivery of 50 units in 1982/83 and a 
further 30 in 1986/87, is 
therefore recommended.
 

It may be questioned whether a single type of locomotive
adequate for the future, very different 

is 
requirements of
 passenger and freight 
services. A rather smaller 
passenger
locomotive of approximately 2,200 2,500
to hp, and a bulk
freight locomotive of up to 4,000 hp, which would 
reduce the


need for double heading, might be better suited 
to the projected 
demand. Clearly, such a proposal may increase per-unit

purchase prices 
 and complicate maintenance, but operating
economies and 
a reduced total fleet requirement could more than
 
compensate. The 
total cost for rolling stock in the 5th 
Plan,
additional 
to stock already ordered, which may be charged to

the period, is estimated at SP 472 million (at 1980 
prices)
assuming unit 
costs of SP 3.7 million for a main-line loco
motive, SP 2.3 million for 
a shunting locomotive, SP 0.58 mil
lion per coach, and SP 0.12 million per wagon.
 

For the period 
1986 to 2000, rolling stock requirements 
other than for replacement 
- with the case Al/case B2 trafficprojections, 
 are: main-line locomotives 80/104, shunting
locomotives 30/35, coaches 500/543, and wagons 5,100/6,940.
 

In Table A-8.9, the years 
in which line capacity needs to be
increased 
are given for each section. Capacities are derived in
 
Table A-3.4. A constant growth rate number trains
in of per
section between 1985 
and 2000 is assumed, with the 1985 and

2000 volumes given Table
in A-8.7. For case Al traffic, line
capacity would be reached in 
1992 on the Mhine-Homs section and
two years later, in 1994, on the 
Damascus-Mhine section. In
case B2, the capacity would be reached one year earlier in each
 
instance.
 

The assumption has been made that the line capacities 
in Table
A-3.5 could be increased by 25 percent 
before double tracking

through the use of intermediate block signalling, lengthening
of passing sidings, and the provision of additional stations on
 
critical sections for an investment of 10 percent of 
the cost
of double tracking. This improvement postpones double tracking

by about five years 
so that Damascus-Mhine-Homs 
is double
tracked in 
the mid to late 1990s. The cost of 
double tracking

is assumed to be SP 
1.9 million per kilometer. With case B2
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Table A-8.9
 

LINE CAPACITY IMPROVEMENTS, 1985 TO 2000
 

Cost
 

Cas B2 Million Sp
Line Section Case Al 

Double Double Double
 

Improve Track Improve Track Improve Track
 

Damascus-Mhine 1993 1997/98 1992 1994/95 26 264 

Mhine-Homs 1991 1995/96 1990 1993/94 13 128 

Jibrine-Al Raqqa - - 1998 - 38 -

Wadihi-Lattakia - - 1998 - 35 

Homs-Tartous - - 1997 - 20 

Source: Consultants' estimates.
 

Note: Dates shown are construction dates.
 

1
 

At 1980 prices, assuming SP 1.9 million per route kilometer for
 

double tracking and SP 0.19 million for improvement.
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traffic, line improvements 
are also required in the late 
1990s
on the Jibrine-Al Raqqa, Wadihi-Lattakia, 
and Homs-Tartous
 
sections.
 

In Table 
A-8.10 investment requirements 
are shown by plan
periods to for Al
2000 cases 
 and B2. New lines/track improvement expenditures 
are 
derived in Table A-8.9. In addition to
the SP 520 million for i951-85, construction of a single track
standard gauge Hijaz 
line to the Jordanian border 
at a cost of
SP 4 million per route kilometer 
for the approximately 130
kilometers is included. SP 310 million in the 1986-90 period 
is
for construction 
of the Lattakia-Tartous line. This was t{mated to cost approximately 
SP 200 million by RITES
prices, and a 55 percent uplift has been 
at 1975 

applied to th.Ks cost
to adjust to 1980 prices. 

the 

Investment classified as "others" in
5th Plan is for the addition 
of CTC to the signalling
installations 
on the Damascus-Aleppo line. For to
1986 2000,
the others category covers 
all minor improvement projects 
and
 
an increase 
in stocks of materials.
 

Once major line construction ceases, 
it will be easier to isolate and control investment spending by 
project. At present,
some projects being
are treated 
as part of new line construction when in fact they should stand 
on their own. Priority
should be given after any essential renewal projects 
to investments that 
attract new 
traffic (such 
as container handling
facilities) or improve operating 
or manpower efficiency. An
adequate inventory of spare parts 
for rolling stock is 
particularly important. During the 
time of consolidation 
of previous
major projects that 6th 7th
the and Plan periods will represent, a deliberate emphasis 
on small investment projects 
is
indicated. Relatively minor 
expenditures

productive, and such projects 

can prove highly

should not be sacrificed for
larger, more 
prestigious investments.
 

In Table A-8.11 annual 
capital expenditure 
is given by project
for the 5th Plan, 1981 
to 1985. It is impossible for the Consultants 
to estimate accurately expenditures to completion for
the major projects now 
under construction. Given 
the considerable uncertainty of progress during 1980 
on such projects, the
figures in 
Table A-8.11 must be considered broad orders of magnitude only. CFS expenditure estimates 
were not made available
to the Consultants. Finishing works on 
the Lattakia-Al Kamishli
line 
have been assumed to continue at a diminishing rate
1984. For Homs-Damascus to
 
and Aleppo-Homs, 
the lines may be
opened 
in 1983 or 1984, but finishing work is unlikely to be


complete by 1985.
 

The construction 
schedule for the Ez
Deir Zor-Albu Kamal line
is most uncertain in the light of the Iraq-Iran war. Although a
protocol was drawn up by the 
Syrian and Iraqi Governments 
on
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31 March 1974 for completion of a crossborder line linking
Aleppo and Baghdad b,! 1980, this protocol has not been rati
fied. The Iraqi section of line was well into the construction
 
phase before the war. Tenders for the Syrian section have
retai-ned, b-t netng based only on 

been 
the preliminary design speci

fications contained in the RITES report, bids were unexpectedly

high to cover design uncertainties. A turn-key contract may, in
 
consequence, 
not be let and a final design study may be

formed as the next step. Opening of this 

per
line could thus well
 

be delayed] beyond 1985.
 

Total investment orojected the Five-Year Plan
for CFS in 5th 
SP 2,170 million (at 1980 prices). The 

is 
phasing prnduces peak


spendinq 
of SP 490 million in 1981 and 1982, followed by a
declirie to SP 310 million in In
1985. practice, construction
 
delays may lead to evena more spread of expenditure.
 

A-8. 5 1X:U1)Er1TTIRF FORFCAST 

The traffic projections developed Section combined
in A-8.2 

with the cost analysis of Section A-6.2 produce 
a forecast of
 
operating costs 
at 1980 price levels. The calculated economic

operating costs at 1985 efficiency levels are SP 26.10 per

frei-ght train kilometer and SP 21.60 per passenger kilotrain 

meter. Applying these to the 
forecast train kilometers given in
Table A-8.7 gives a total operating cost of SP 235 million in
1985. This compares with a budget figure of SP 82 million
 
(equivalent to SP 
107 mllion in 1980 prices) for 1979. Finan
cLal costs for the two years, allowing for the subsidized price
of fuel oil, 
are SP 216 million and SP 71 million (equivalent

to SP 96 million in 1980 prices), respectively. The latter is
 
the SP 74.1 million shown in Table A-7.4, excluding SP 3.3 mil
lion in fees 
to foreign railway administrations.
 

A similar calculation has been made for the 
case and case B2
 
traffic projections for 2000. In these, 
movement costs per

train kilometer are higher because of the longer trains
 
assumed, but nonmovement costs per train kilometer decline due
 
to hiqher traffic volumes per track kilometer. Overall costs
 
per train kilometer are identical to those for 1985. If operat
ing efficiency were to improve further beyond 1985, 
apart from
 
that from longer trains, costs would be lower than calculated.

For case Al the operating cost in 2000 rises to 
 SP 435 million
 
and for case B2 to SP 489 million. From 1986 onwards these
 
costs include those for the standard gauge Hijaz line.
 

In Appendix A-8.1 operating, rolling stock, 
and other capital

expenditures are presented annually from 1979 
to 2020 for cases

Al and B2. The figures for years 2001 
to 2020 are given to shcw
 
the incidence of rolling stock replace nent expenditures, assum
ing that the traffic levels reached 
 2000 apply throughout
 

A-168
 



Table A-8.10
 

INVESTMENT TO 2000
 
(million SP)
 

Case 1981-851 1986-90 1991-95 1996-2000
 

Al
 

Rolling Stock 470 435 520 440
 

New Lines/Track Improvements 5202 310 103 328
 

Others 20 200 200 200
 

Total 1010 945 823 968
 

B2
 

Rolling Stock 470 500 632 577
 

New Lines/Track Improvements 5202 323 418 93
 

Others 20 225 240 250
 

Total 1010 1048 1290 920
 

Source: Consultants' estimates.
 

Note: At 1980 prices.
 

1
 
In addition to committed projects. Deir Ez Zor-Albu Kamal
 
assumed to be committed. Total for committed projects SP 1680
 
million; see Table A-8.11.
 

2
 
For construction of standard gauge Hijaz line to Jordanian border.
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Table A-8.11
 

5th FIVE-YEAR PLAN INVESTMENT
 

(million SP) 

1981 1982 1983 1984 1985 

CFS 

Lattakia-Aleppo-Al Kamishli 

Mhine-Tadmur 

Akkari-floms-Damascus 

Aleppo-Homs 

Deir Ez Zor-Albu Kamal 

Signalling and Tele-

communications 

Rolling Stock 

Total CFS 

80 

40 

120 

120 

-

50 

80 

490 

50 

20 

120 

150 

10 

40 

100 

490 

30 

10 

100 

100 

100 

40 

100 

480 

10 

-

80 

60 

150 

-

100 

400 

-

-

50 

20 

150 

-

90 

310 

CFH 

Damascus-Jordanian Border - 70 150 150 150 

Source: Consultants' estimates. 

Note: At 1980 price levels 

1 

For details see Table A-8.8. 
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the period. Operating expenditures between 1985 
and 2000 have
been interpolated at a 
constant growth 
rate after allowing
the commencement 
of Hijaz operations in 
for
 

1986 and 
for the loss
of petroleum traffic 
to Al Raqqa from 1996 due 
to the opening
of a Homs-Al Raqqa pipeline. For years 
1980 
to 1984, the effect
of line openings hls 
been taken into account, producing the
uneven inPL Jase ; Rolling stock and other capital costs asgiven in Taole A-8.10. Eine 
are 

capacity improvement expenditures
are included in the year before opening doubleand trackingcosts i.n the two previous years. The Lattakia-Tartous line isassumed to be constructed from 1986 to 1988, providin9 continuity of work for the construction teams. Rolling stock deliveries are assumed to be spaced to produce an even spread of
expenditures.
 

A-8.6 FINANCIAL POSITION TO 
2000
 

The financiai situation 
of CFS 
will improve rapidly if the
projected traffic and operating efficiency levels 
are achieved.
In Table A-8.12 the annual surplus/deficit on operating account
[s derived from 1980 to The
2000. analysis 
is in 1980 prices
throughout, with allowance
no made for 
subsequent inflation.
The case D2 traffic volumes are used. Operating expenditures
are presented in financial 
terms, that is, with subsidized fuel
oil prices. This reduces costs by about 
8 percent from the
economic costs 
shown in Appendix A-8.1.
 

Revenues are 
 derived by directly applying the approximate
average 1980 receipts of 7.0 piasters per ton kilometer todomestic freight traffic and 2.9 piasters per kilometer topassenger traffic. A significant increase in 
the average length
of freight haul is expected over the forecast period, reducing
receipts due to the taper in the traffic, but this wili beoffset by a change in the mix of 
traffic and probably a reclassification of some commodities to higher rated groups. Thepassenger tariff varies 
more by date of 
introduction on 
a line
than by distance travelled. Rates could rise significantly onaverage when new lines 
are brought into service,
projected decline in average journey 
but the 

length alone will be oflittle effect with the existing tariff policy. The effect ofhigher passenger tariffs is discussed later in this section.
 

For transit 
 freight, receipts 
 of SP 90 per ton between
Lattakia/Tartous and Iraq, SP 110 per ton between Midan Ikbis
and Albu Kamal, SP 70 per ton between Tartous and Jordan, andSP 30 per 
ton between Al Kamishli and Ya'roubia are used. These
rates are thanlower existing tariffs because the pressure tocut present rates, which have been inflated by the therise in
Swiss franc, is likely 
to succeed. They are 
still well above
equivalent domestic tariffs.
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Table A-8.12
 

FINANCIAL PROFITABILITY ANALYSIS
 
(million SP) 

1q2 19932 1998 2 

1984 1985 (1986-90) (1991-95) (1996-2000)
1980 1981 1982 1983 


REVENUES
 

70 95 122 165 225 290
Domestic Freight 35 45 55 

Transit Freight 15 25 35 43 50 63 100 140 180
 

Imports and Exports 8 10 10 10 10 10 10 10 10
 

Total Freight 58 80 100 123 155 195 275 375 480
 

22 38 53 85 110 130
Passenger 10 13 17 


Miscellaneous 7 9 10 10 10 10 8 8 8
 

127 155 203 258 368 493 618
Total Revenue 75 102 


EXPENDITURES
 

Freight Operations 64 76 85 94 110 124 156 197 238
 

Passenger Operations 62 57 62 69 81 92 114 143 171
 

147 163 191 216 270 340 409
Total Expenditure 126 133 


- 8 12 42 98 153 209
Surplus/Deficit -41 -31 -20 


Less Depreciation of
 
28 31 35 40 48 62 75
Rolling Stock 23 25 


50 91 134
Profit/Loss1 -64 -56 -48 -39 -23 2 


Source: Consultants' estimates.
 

Note: 1After rolling stock depreciation, before interest or tax payments.
 

2 Trend values for middle year of FYP period, approximately equal to average annual
 

rates over plan.
 



The revenues shown 
for inport and 
export traffic are only for
traffic overland via Turkey; traffic through the ports
included 
in domestic freight. Miscellaneous 
is
 

revenue includes
that from the transport of railway construction materials and
from the warehouse 
in Aleppo. With the assumptions noted, the
expected operating deficit of SP 41 
 nillion in turns
1980 iiFto
surplus in 1984, 
a surplus which rises 
rapidly to SP 209 million by 1998. Revenue in 1985 
is 244 percent higher than in
1980 and a further 140 percent growth occurs 
from 1985 to 1998.
The equivalent operating 
cost increases are 86 percent and
 
89 percent.
 

Comparison of revenues and costs show that 
 while freight
traffic is already close to 
covering its allocated operating
costs in 1980, 
even by 1998 passenger traffic at 
1980 tariff
levels only 76
covers percent of its operating costs. Freight
traffic in 1998, thanks 
in part to high transit rates, covers
 
its costs twice over.
 

A notional depreciation provision

Table A-8.12. The figures 

on rolling stock Is given in
 
are at 1980 replacement costs, assuming straight line write-off over working lines of 25 years for
a mainline locomotive, 
30 years for coaches and shunting locomotives, and 40 years for wagons. Depreciation in 1980 is SP 23
million, 31 percent 
of that year's revenue. By 1998 depreciation at SP 75 million falls to 12 percent of 
revenue because of
the much higher rolling stock efficiencies expected from 1985.
 

In Table A-8.13 the 
operating surpluses and deficits are combined with the investment expenditures to produce a net cash
flow. The investments are 
taken from Table A-8.11 and Appendix
A-8.1 (case B2). Although 
the railway achieves an operating
sucplus by 1984, cash flow is negative until the 8th PYP period
(1996 to 2000), when 
a small surplus is achieved. The effects
of loans and interest payments not
are taken into account. In
fact, quite favorable financial terms are available for the
purchase 
of railway rolling stock on international markets,
reducing the immediate 
impact of railway deficits on the
national economy. Foreign 
financial assistance is also likely
for new construction, for such as 
the Damascus-Jordanian border
 
line.
 

Over a period of 20 years the 
surplus/deficit projection
critically dependent is
 
on the relative movements of railway
prices and cost. A projection at constant 
1980 price levels
implicitly assumes 
for its realization that all 
tariffs and
costs will rise in 
line with general inflation. Even small but
consistent annual divergence 
from this assumption will have 
a
major impact by 
the 1990s. Table A-8.12 specifically excludes
such divergences. Those 
thought by the Consultants most likely


to occur are as follows:
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Table A-8.13
 

FINANCIAL PLAN
 
(million SP)
 

1981 1982 1983 1984 1985 1986-90 1991-95 1996-20002 

New Line Construction 

Lattakia-Aleppo-Al Kamishli 

Mhine-Tadmur 

Akkari-Homs-Damascus 

Aleppo-Homs 

Deir ez Zor-Albu Kamal 

Damascus-Jordanian Border 

Lattakia-Tartous 

80 

40 

120 

120 

-

-

-

50 

20 

120 

150 

10 

70 

-

30 

10 

100 

100 

100 

150 

-

10 

-

80 

60 

150 

150 

-

-

-

50 

20 

150 

150 

-

-

-

3 

-

-

-

62 

-

84 

-

-

15 

4 

-

Total New Line Construction 360 420 490 450 370 65 84 19 

Rolling Stock 80 100 100 100 90 100 126 115 

Other Investments 50 40 40 - - 45 48 50 

Total Investment 490 560 630 550 460 210 258 184 

Operating Surplus/Deficit - 31 - 20 - 8 12 42 98 153 209 

Excess/Deficit -521 -580 -638 -538 -418 -112 -105 25 

Source: Consultants' estimates. 

Note: 1 See Table A-7.9. 

2At equivalent average annual rates.
 



- elimination of the fuel oil subsidy and a rise in the
real (net of inflation) fuel oil price on 
top of this
 

- a long-term in real
rise wages that will not
by improvements in wovkinq be offset
efficiency a -t e
-
 .
 
already taken into account
 

- a fall in real transit freight rates due to international competitive pressures
 

- a rise in passenger tariffs in real 
terms
 

The effects of making the 
above noted changes on the 1998
results are given below:
 

Assumption 
 Effect on 1998 Surplus
 
(million SP)
 

No fuel oil subsidy/real price of
 
fuel oil increases by 2 percent

annually from 1980 
 - 60
 

Real wage costs rise by 2 percent

annually from 1980 
(if labor cost
 
is 60 percent of unadjusted financial
 
operating expenditure in 1998) -105
 
Transit rates fall by 25 percent 
 - 45
 

Passenger tariff reaches 1980
 
marginal cost of 6.1 piasters per km

by 2000, with 5.7 piasters in 1998 +126
 

Net effect 
if all above occur 
 - 84
 

A-8.7 
 RAIL FERRY SERVICE
 

At the time this report 
was being prepared, consideration
being given was
to the inauguration of rail 
ferry service from
Volos, 
Greece to Syria, operating initially 
in a lift-on,
lift-off mode. The Consultants discussed the proposal 
with
officials in Greece and reviewed a detaijed study prepared by
Transmark. A very low of
volume traffic is forecast---144,000

tons, including containers, in 1990.
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APPENDIX A-8.1
 

RAILWAY EXPENDITURES, 1979 to 2000
 



Appendix A-8.1
 

RAILWAY EXPENDITURES, 1979 to 


1. Case Al
 

Rolling Other 

Year Operting Stock Capital Year 


1979 107 .... 2001 

1980 125 -- 2002 

1981 145 80 -- 2003 


1982 160 100 80 2004 


1983 ]77 100 160 2005 


1984 208 100 150 2006 


1985 235 90 150 2007 


1986 266 87 140 2008 


1987 277 87 150 2009 


1988 288 87 140 2010 


1989 299 87 40 2011 


1990 311 87 40 2012 


1991 324 104 53 2013 


1992 337 104 40 2014 


1993 350 104 66 2015 


1994 363 104 40 2016 


1995 378 104 104 2017 


1996 376 88 104 2018 


1997 390 88 172 2019 


1998 404 88 172 2020 


1999 420 88 40
 

2000 435 88 40
 

Source: Consultants' estimates.
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2000
 

Operating 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


435 


Rolling Other
 
Stock Capital
 

31 40
 

31 40
 

31 40
 

31 40
 

31 40
 

50 40
 

50 40
 

50 40
 

50 40
 

50 40
 

92 40
 

92 40
 

92 40
 

92 40
 

92 40
 

90 40
 

90 40
 

90 40
 

90 40
 

90 40
 



Apjpe.dix A-3.1 (Continued)
 

11AILWAY EXPENDITURES, 1979 to 2000
 

2. CASE B2
 

Rolling Other Rolling Other
 

Year Operating Stock Capital Year Op--.ating Stock Capital
 

1379 to 1985 as Case Al 2001 489 31 50
 

198b 268 87 145 2002 489 31 50
 

1987 281. 110 155 2003 489 31 50
 

1988 294 87 145 2004 489 31 50
 

1989 307 87 45 2005 489 31 50
 

1990 ;22 129 58 2006 489 50 50
 

1991 33:- 104 45 2007 489 50 50
 

1992 3)., 104 71 2008 489 50 50
 

1993 370 156 114 2009 489 50 50
 

1994 387 104 246 2010 489 50 50
 

1995 406 164 182 2011 489 92 50
 

1996 408 88 50 2012 489 99 50
 

1997 426 153 70 2013 489 92 50
 

1998 445 88 123 2014 489 92 50
 

1999 467 160 50 2015 489 103 50
 

2000 489 V8 50 2016 489 90 50
 

2017 489 90 50
 

2018 489 105 50
 

2019 489 90 50
 

2020 489 122 50
 

Source: Consultants' estimates.
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Chapter B-i
 

CONCLUSIONS AND RECOMMENDATIONS
 

B-1.l INTRODUCTION
 

Part B covers the narrow gauge (1,050 millimeter) network. The
 
conclusions and recommendations are given in this chapter. Sub
sequent chapters deal with organization, system, operations and
 
maintenance, traffic, and finance.
 

A map of the system is given in Plate B-3.1 of Chapter B-3.
 

B-1.2 GENERAL
 

The Hijaz network has been the victim of political events in
 
the region. Once it was part of a flourishing railway system
 
serving Palestine, Jordan, Lebanon, Syria, and for a short
 
period, Saudi Arabia. In 1948 the important line to Haifa was
 
cut at the Palestinian border, and in 1976 the key route to
 
Beirut was closed at the Lebanese border. With access to the
 
Mediterranean cut off and connection with the standard gauge
 
system at Rayak in Lebanon also broken, the major purpose of
 
the railway was lost. Since 1976 freight traffic has declined
 
to virtually nothing. In 1979 a landslide cut the residual
 
branch line to the Lebanese border in half, and a further
 
temporary cut in this line was made in Damascus in 1980 in
 
connection with roadworks.
 

The system is thus in a depressed state, and despite recent
 
dieselization and re-equipment with modern rolling stock, the
 
line as it now exists cannot begin to compete with road trans
port. Completion of the new CFS line to Damascus is unlikely to
 
lead to significant traffic because of the break of gauge and
 
freight transshipment required. The branch lines to Serghaya,

Bosra, and the border with Palestine do, however, have consid
erable tourist potential and consideration should be given to
 
their being kept in service on this basis. The narrow gauge
 
main line from Damascus to Dera'a has no economic basis to
 
continue in operation, and eventual closure appears inevitable.
 

The traffic potential of the main-line system, as part of an
 
integrated standard gauge system, is more promising, however.
 
There is a large passenger movement on the Damascuc-Dera'a-

Amman corridor, for which the railway could be expected to be
 
competitive, and considerable potential freight traffic.
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B-I.3 RECOMMENDATIONS
 

Clearly, with the feasibility study of a standard gauge line in
 

progress, the Consultants' recommendations are of an interim
 
nature pending the results of that study. They are presented
 
below in the order in which they appear in this report, with a
 
reference to the section where they appear in pE -entheses. The
 
recommendations are:
 

- Stations op the Kadam-Military Base Line should be 
properly maintained to prevent expensive repairs at a later 
date and to improve the environment for passengers (B-4.2). 

- The earthslide between Al Fijeh and Al Tekieh should be
 
ccrrected as proposed in Appendix B-4.1 of the Final Phase I
 
Report.
 

- Overall maintenance should be limited to a level
 
consistent with the safe operation of current traffic volumes
 
(B-4.4).
 

- A team should be formed to study and carry out a
 
scrapping program of surplus rolling stock and machinery at
 
Kadam workshops and throughout the system (B-4.5).
 

- Diesel rolling stock should be utilized wherever 
possible (B-4.5). 

- Younger workers should continue to be recruited at
 
Kadam workshops to benefit from the skills of the elite older
 
technicians and artisans (B-4.5).
 

- The Kadam-Military Base traffic control system should
 
be operated from a central panel (B-4.6).
 

The following recommendations apply only if it is decided to
 
develop a standard gauge line:
 

- The design standards for the line should be consistent 
with those adopted for the Horns-Damascus line. 

- Chemin de Fer Hijaz (CFH) personnel should be given 
priority in staffing the Damascus division of CFS (B-2.3). 

- A carriage and wagon repair shop should be constructed 
in Damascus to utilize the skilled CFH workforce (B-2.3).
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CHAPTER B-2
 

ORGANIZATION 



Chapter B-2
 

ORGANIZATION
 

B-2.1 GENERAL
 

In January 1980, a contract between the Governments of Syria,

Jordan, and Saudi Arabia 
and a West German consortium was
 
signed for a feasibility study of the construction of a
 
standard gauge railway between Damascus and Medina via Amman.
 
If this line is proceeded with, the existing 1,050 milimeter
 
gauge route from Damascus to Amman will be abandoned. While the
 
feasibility study is in progress, development of the present

system is effectively frozen. The Consultants did n.ot wish,
 
with the limited resources available for railways in the Com
prehensive Transport Study, to anticipate the results of such 
a
 
major feasibility study. Recommendations for the present system

therefore concentrate on short-term improvements of an interim
 
nature. The transport network in 2000 is considered both with
 
and idithout a standard gauge line. For 1985, the 1,050 mili
meter gauge system is assumed to be still in operation. It is
 
unlikely that a major section of new line could be completed by

that date, although construction could be well underway.
 

B-2.2 LEGISLATIVE POSITION
 

The General Establishment of Hijaz Railway is referred to in 
the report by its international railway designation - CFH. The 
Damascus-Serghaya line is sometimes known as CDS (Chemin de fer
 
Damascus-Serghaya) but is here included throughout 
as CFH. The
 
establishment has its headquarters 
 at Kanawat Station,
 
Damascus.
 

The legislative position of CFH is relatively complex. On inde
pendence, the establishment was given its legal personality by

Law No. 316 of 12 May 1947. It was formed as an Islamic Estate
 
directly responsible to the Prime Minister. Amendments to the
 
Islamic Estate provision, to the Government minister respon
sible, and to the composition of the board of directors were
 
made in Decree No. 3 of 15 July 1953, Law No. 155 of 31 March
 
1954, Law No. 67 of 19 April 1955, Lavq No. 192 of 1958, and
 
Decree No. 7 of 18 January 1953. The next major legislation

concerning the system, however, was Law No. 235 of 17 July

1960, under which the Damascus-Serghaya line was transferred
 
from CFS to CFH responsibility, with provision for a separate
 
account to be maintained for it, with the line bearing 30 per
cent of total CFH expenditure. The Damascus-Serghaya line was
 
originally acquired by the Syrian Government in 1)55, when it
 
purchased the Syrian sections of 
the DHP system from a private
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French company (agreement of 19 July 1955 approved by Law No.
 
127 of 1955). The entire DHP system in Syria was first assigned
 
to CFS under Law No. 223 of 1956, but it clearly made more
 
sense operationally for the narrow gauge line to be operated in
 
common with the Hijaz Railway, hence Law No. 235.
 

Under Article 3 of Decree No. 31 of 24 November 1962, the
 
accounting requirement for the Serghaya line was changed to the
 
following:
 

CFH will maintain a separate account for Damascus-

Serghaya line, which will bear in addition to its own
 
expenditures 25 percent of the overall general expen
ditures (general management, accounting, supplies,
 
revenues inspection, and central departments for traf
fic and transport, motive power, track and structures).
 

The decree also empowered the Ministry of Finance to grant
 
loans to CFH to meet any deficit in its annual balance sheet.
 

Under Decree No. 20 of 6 August 1964, CFH was provided with a
 
new constitution setting out its functions and responsibilities
 
in more detail. It was plaued under the Ministry of Communica
tions, the Minister of which was appointed Chairman of the
 
Board of Directors. Decree No. 30 of 6 February 1965 amended
 
Decree No. 20 in particular by specifying that CFH be con
sidered again to be an Islamic Estate (Article 1).
 

The final piece of legislation is Decree No. 2749 of 11
 
November 1975, which provides that the umbrella law for general
 
organizations, companies, and establishments (Decree No. 18 of
 
15 February 1974) will apply to CFH. Under this latter decree,
 
a board of directors internal to the organization is provided
 
for. The establishment is placed under the Ministry of Trans
port by Decree No. 2749, and its capital is limited to SP 115
 
millicn, which is to consist of its net assets and provisions
 
allocated by the Government.
 

The legal status of CFH is an interim one pending the imple
mentatlon of tne Riyadh Agreement of 20 February 1955 between
 
Syria, Jordan, and Saudi Arabia, which provides for a combined
 
management to operate a reconstructed railway through the three
 
territories. The Riyadh Agreement was codified in Law No. 67 of
 
19 April 1955 and further approved by Decree No. 88 of 7 August
 
1966. It is presumed that, should the reconstruction of the
 
railway proceed, this agreement will govern its operation and
 
management.
 

B-2.3 MANAGEMENT STRUCTURE
 

The present management structure is illustrated in Plate B-2.1.
 

There are six departments reporting through the General
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Directorate to the General Director. These are: Track and
 
Structures, Traction, Traffic and Transport, Finance, Stores
 
and Supplies, and Medical Services. The extensive workshops at
 
Kadam are part of the Traction Department. The operating
 
departments are organized on a line basis, with separate 

accounts and statistics also prepared for the Damascus-Serghaya 
line. Under the 4th Five-Year Plan, it was proposed that 
employment would rise from 744 in 1976 to 1,146 in 1980, but
 
the loss of Beirut traffic was not then anticipated.
 

If the CFH main line is converted to standard gauge, it is
 
particularly important that the skilled workforce in the
 
workshops at Kadam not be allowed to disintegrate in the
 
interim period. Early consideration should therefore be given
 
to setting up a major repair and maintenance workshop for
 
standard gauge carriages and freight wagons at Damascus to
 
absorb the Hijaz employees. This would free Jibrine and Aleppo
 

facilities to concentrate on locomotive repairs and mainte
nance.
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SYSTEM
 

B-3,1 NETWORK DESCRIPTION
 

The CFH network comprises a 
total of 342 route kilometers of
1.050 meter gauge line. Apart from 34 kilometers of line opened

.n 1976 (Kadam-atana) and 34 kilometers opened in 1925
(Komgerez-Bosra), 
the network was constructed prior to World

War I. The original railway extended from Beirut 
to Medina via
Damascus, Dera'a, 
and Amman, with 
a branch line from Dera'a to
 
Haifa.
 

For the of
purpose inventorying 
the system, the Consultants
divided it into five lines designated 1 through 5. This basically s g.egates the network into lines with specific track
and/or geographical characteristics. 
The route kilometers by
line are summarized in Table B-3.1. A map of the system showing
all stations and station-to-station distances and the Consultants' line numbers is reproduced in 
Plate B-3.1. A description

of the lines follows.
 

Line 1 Kanawat-Lebanese Border
 

This line was constructed in the late 
19th century to link

Beirut and Damascus. line
The traverses mountainous terrain
with maximum grades of 3 percent and a minimum curvature radius

of 100 meters. 
For many years it served as a major freight

route from Beirut to Damascus and the south.
 

The line was closed to through traffic Beirut 1976
to in and
has had little use since, apart from 
a daily passenger service
to Serghaya. This service itself 
was limited to operating only
to Al Fijeh in 
1979 due to a serious landslide under the track
in Wadi Barada, which is thought to have been caused by 
excavations for road widening below the 
railway line. Maintenance
work has been 
deferred, and it will require considerable expenditure to put the line in a safe condition.
 

Line 2 Kadam-Military Base
 

This line was opened in 1976 
to serve primarily a military
base. It was laid in 
24-meter sections concrete
on ties with
30-kilogram rail. The maximum 
grade is 2.4 percent with a

minimum curvature radius of 300 meters.
 

A traffic control system is installed. Because of its location,
this line could be developed 
to form part of a future Damascus
 
transit system.
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Table B-3.1
 

LINE NODES AND KILOMETER POINTS
 

Numbers in parentheses after names are node numbers as shown on
 

Plate B-3.1.
 

Total Kms
 

Line 1
 

79.490 Lebanon Border (l)-144.030 Switch Line 3 (9) 64.540
 

Line 2
 

0.000 Kadam (11) - 33.917 Military Base (19) 33.917
 

Line 3
 

0.COO Damascds (Kanawat Station) (10)-4.500 Kadam (il) 4.500
 
0.000 Kadam (11) - 138.518 Jordan Border (37) .38.518
 

Line 4
 

94.500 Original Palestine ,jmder (42)
 
-160.600 North Lea Wye Line 3 (41) 66.100
 

Line 5
 

0.000 	Komgerez (35) - 34.000 Bosra (40) 34.000
 

Total 341.575
 

Sources: 	CFH - Track and Structures. Line and Node Number
 
Designation - LBII Railway Consultants.
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Plate B-3.1
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Line 3 Kanawat-Jordanian Border 

line, the ilijaz Railwa7 , prior toThe constructir of 
conn ected pal ascs with Amman and Medina. The flow

World War I 
of both fre iqht and , asb. " traffic made this lire a major 

route until recent years. Darinq the past few , it has 
Damascus

continued to h:ve nche'ed p an erpr servic he tween 
tre the point where1 h.W declinedand 7nman hut , vq, U7 

it , handled Pntnfpl n mixed jnsenger trains. 

4 w i,:'"rder eera'a-Pale-Line 

uinsti d pr to ;orld V-ar 1, connectingThis 1 i 
line was severed at 

Haifa w,t, Tt - amas:;, o Medina line. The 

Since then, only a weekly pasthe Palest nian ,ordur in l"',; . 

'er:ary
senger qervic; ha ronn operated nerween the ,unthK o 


has deferred. The line passes
and Jane, and ma ;n tn ance 1i,-w 
and has cons iderahbe touristctac scenerythrouqih r ! s 


potent ial.
 

_ine 9 K(!_larez-Bosra 

was constructed in 1925. DuringThis 34-kilnometer branch lne 

the last i to 15 years, both passenger and freiqht service 
train is

have declined to a point where only one daily rturr 


Dera'a Bosra.
operated from to 

AND >1 CTV INVENTORY AND STANDARDS
B-3.2 TRACK 

was Simtrack and structures inventoryThe comoilation of a 
plified in that all the necessary data were available from the 

Track and Structures Department. The compilation of the in

ventory would have been facilitated if track charts had been 

of track charts are discussed in Section
used. The benefits 

2
A-3. .
 

of the inventory, the ConsultantsPr'i)L te.- the preparation 
system. Track
carried out s visual inspection of the whole CFH 


on all track and structurescharacteristics sheets, which 
inventory data are 1isted proqressive]y -rom s;tat ion to sta

data for 
t ion, have heen prepared. To utilize the inventory 

aassiqned a nole number, and 
computer use, each stat ion is 

been prepared assiqning numn'F!; ho variouscoding sheet has 
track and structures characteristics. In the Final Pha!e I 

Report the following detailed information was provided: 

- 11ble B-3.2 provided the key to the cod in] of the 

and Structures Inventory Summary
inventny, sheets. A Track 


on

Sheet has been prepared for each line for the data listed 


the station-to-station characteristics sheets.
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- The summary sheet 
for each line together with a sample
station-to-station 
inventory 
sheet was provided in Appendix
B-3.1. The complete set of station-to-station inventory sheetsis available 
in the Consultants' files.
 

- Plates R-3.2 and B-3.3 showed designs of the prestressed concrete vie and rail fastener used theon Qatana lineand of the clearance diagram. A roadbed and ballast section was
shown in Plate P-1.4.
 

B-3o3 
 ROII( SWU INrVENTOpy AND STANIDARDS 

The roliling stock fleet divides into two sharply differentcomponrnt5: a relatively small amount of modern diesel ageequipment delivere! in the 19 7 0 s and a considerable amount ofor.i.i.. ra _':.n .o -1 . built btw eun tihe late igtn centuryand W,)l, >- I. An inventory of the complete fleet as of 1January 10 i-s given in Table R-3.2. The design and standardst ck r Ilct the time periods of their construction. 
of thn 
Much of frw oinal rolling stock is still in operational.coriit in, which ;n a tribute to the maintenance and reluildinq
capabil it. -f the CI workshops at Kadam. 

Prior to the 1osir, f Haifathe line in 1 94H, considerablefreiqht traff ic w ; hauled, but since the suspension ofservices to 'i inrut 1976, the system has been virtuallypassenger only, wi tu freight handled in small amounts on
passenqer trains. The freight fleet 209of closed vans, 148open vans, 7q flats, 25 tank wagons, and 9 animal cars is thus 
now littie usd. 

The ori ni no I assenger fleet consists of 48 wooden coaches, 7 
bhaqqaq e cars, and 4 petrol-driven railcars. Much thisof stockis not now in regular use, but until 1979 it wastrains. [t used for mostis still in service to Amman and on the Serghaya 
line.
 

Pollirnq stock acquired in the l9 70s comprises 5 dieselelectric locomotives of 1,720 hp, 2 diesel-hydraulic shuntersOf- 2H hp, 6 64-seat diesel railcars of 570 hp, and 26 80-seat
,aches. The coaches are tain lined and can be pulled by therailpars or the locomotives. The railcars

the can also be hauled by
lcmnot iwyes i f necessary. Steam power was replaced by, e~ci theon Damascu-Dera'a
riilcars have been and Amman services in 1979, andin use on the Qatana lin2 since its openingin 1976. For the existing service pattern, and pendingresults of the feasibility study on conversion of the line 

the
tostandard gauge, 
the present fleet is 
sufficient.
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Table B-3. 2
 

ROLLING STOCK INVENTORY,1 JANUARY 1980
 

1. Diesel Electric Locomotives 

Tare 
HP/ 
Class 

No. of 
Units Delivered 

Weight 
(tons) Axles 

Length 
(meters) Constructed 

1720 5 1978 72 6 16.5 Germany-
Romania 

2. Diesel Hydraulic Locomotives 

Tare 
HP/ 
Class 

No. of 
Units Delivered 

Weight 
(tons) Axles 

Length 
(meters) ConstruL d 

280 2 1972 24 4 6.4 Germany 

3. Steam Locomotives 

Tare Wheel 
HP/ No. of Weight Arrange- Length 

Class Units Delivered (tons) ment (meters) Constructed 

1020 51 1918 67 4-8--0 18.i Germany 

740 21 1907 54 2-8-0 16.3 Germany 

560 32 1907 54 2-8-0 16.3 Germany 

560 4 1907 57 2-8-0 17.6 Germony 

895 3 1917 53 2-8-0 18.4 Germany 

370 1 1907 41 2-6-0 12.7 Germany 

370 2 1907 32 2-6-0 8.4 Germany 

315 52 1905 25 0-6-0 8.4 Germany 

415 52 1895 31 2-6-0 8.8 Switzerland 

480 32 1892 32 2-6-0 9.3 Switzerland 

595 22 1.907 35 2-8-0 11.4 Switzerland 



ROLLING 

Table B-3.2 (Continued) 

STOCK INVENTORY,1 JANUARY 1980 

4. Diesel Railcars 

HP/ 
Class 

570 

No. of 
Units 

6 

Delivered 

1974 

ist 

64 

Seats 
2nd 3rd 

Tare 
Weight 
(tons) 

43 

Length 
(meters) 

20.5 

Constructed 

Hungary 

5. Petrol Railcars 

HP/ 
Class 

No. of 
Units Delivered 1st 

Seats 
2nd 3rd 

Tare 
Weight 
(tons) 

Length 
(meters) Constructed 

110/90 41 8 52 15 9.7 France 

6. Coaches (New) 

Class 
No. of 
Units Delivered 1st 

Seats 
2nd 3rd 

Tare 
Weight 
(tons) Axles 

Length 
(meters) Constructed 

Regular 26 1974 80 25.5 4 20.2 Hungary 

7. Coaches (Old) 

Class 
No. of 
Units 1st 

Seats 
2nd 3rd 

Tare 
Weight 
(tons) Axles 

Length 
(meters) Constiucted 

First Class 
Regular 

1 
1 

34 
10 

-
12 

-

-

17.7 
12.5 

4 
4 

12.3 
12.3 

Belgium 
Belgium 



Table B-3.2 (Continued) 

ROLLING STOCK INVENTORY, 1 JANUARY 1980 

7. Coaches (Old) - (Contd.) 

Tare 
No. of Seats Weight Length 

Class Units 1st 2nd 3rd (tons) Axles (meters) Constructed 

Regular 2 12 23 - 19.0 4 l5.3 Belgium 
Regular 1 4 6 44 19.0 4 15.3 Belgium 
Regular 10 - - 64 17.5 4 15.3 Belgium 
First Class 1 18 - - 16.5 4 12.0 Germany 
First Class 1 20 - - 16.5 4 12.0 Germany 
Regular 2 8 18 - 16.5 4 12.0 Germany 
Regular 3 - - 60 17.0 4 15.3 Germany 
Regular 1 8 29 - 20.5 4 15.3 Belgium 
Regular 1 - - 48 9.0 4 12.8 " 

BF 1 - 40 - 9.5 2 9.3 " 

BF 1 - 40 - 10.0 2 9.3 " 

TF 1 - - 40 9.5 2 9.3 " 

TF 2 - - 50 9.5 2 9.3 " 

TF 1 - - 40 8.1 2 9.3 
TF 1 - - 40 8.9 2 9.3 
TF 1 - - 40 8.2 2 9.3 
TF 1 - - 40 8.1 2 9.3 
TF 1 - - 40 9.1 2 9.3 
TF 1 - - 40 8.4 2 9.3 
TF 1 - - 40 9.0 2 9.3 
TF 2 - - 40 9.3 2 9.3 
TF 1 - - 40 9.5 2 9.3 
TF 1 - - 50 9.5 2 9.3 
ABF 1 17 23 - 10.0 2 10.2 
ABF 1 12 18 - 11.0 2 10.2 
ABFABF 1121 12 1818 -- 10.110.0 22 10.210.2 

Regular 4 18 17 - 20.5 4 15.8 
Total 48 



Table B-3. 3 (Continued) 

ROLLING STOCK 1NVENTORY,1 JANUARY 1980 

8. Baggage Coaches 

No. of 
Units 

Tare 
Weight 
(tons) 

Capacity 
(tons) Axles 

Length 
(meters) Constructed 

5 
1 
2 

12.0 
6.0 
7.5 

12 
3 
4 

4 
2 
2 

11.0 
8.4 
9.2 

Belgium 
Belgium 
Belgium 

9. Vans - Freight Vehicles 

No. of 
Units 

Tare 
Weight 
(tons) 

Capacity 
(tons) Axles 

Length 
(meters) Constructed 

2 
6 
1 
2 

12 
2 
1 
1 
3 

19 
13 
20 
3 

13 
4 
1 
8 
2 

9.5 
9.5 
9.0 

10.5 
11.0 
10.0 
9.0 
9.0 

10.0 
11.0 
9.5 

10.5 
9.0 

10.0 
10.5 
9.8 
9.5 
9.0 

15 
15 
15 
15 
15 
15 
15 
15 
15 
20 
15 
15 
15 
15 
15 
15 
15 
15 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 

11.0 
10.2 
10.2 
10.2 
10.2 

10.2 
10.2 
11.8 
10.2 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
ii.0 
12.1 

Belgium
" 
" 
t 
" 

" 
" 



Table B-3.2 (Continued)
 

ROLLING STOCK INVENTORY, 1 JANUARY 1980
 

9. Vans - Freight Vehicles (Contd.) 

Tare
 
No. of Weight Capacity Length
 
Units (tons) (tons) Axles (meters) Ccnstructed
 

1 10.5 15 4 10.2 Belgium
 
5 11.0 15 4 11.0 

10 6.0 10 2 6.0
 
27 10.0 15 4 1i.0
 
2 10.9 15 4 12.0
 
2 7.5 5 2 10.0
 

18 6.0 10 2 6.0 
1 9.0 14 4 9.0
 

11 9.0 14 4 9.0
 
i! 9.0 10 4 9.0
 
8 9.0 10 4 9.0
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10. Open Vans - Freight Vehicles 

Tare
 
No. of Weight Capacity Length
 
Units (tons) (tons) Axles (meters) Constructed
 

3 8.5 15 4 11.0 Belgium 
23 7.5 15 4 11.0
 
3 8.5 25 4 11.0
 
1 9.0 15 4 11.0
 
2 10.0 15 4 11.0
 
9 10.0 25 4 11.0 
3 8.5 20 4 11.0
 
2 8.0 15 4 11.0
 
1 7.5 15 4 11.0 



Table B-3.2 (Continued)
 

ROLLING STOCK INVENTORY,1 JANUARY 1980
 

.0. Open Vans - Freight Vehicles (Contd.) 

Tare 
No. of 
Units 

Weight 
(tons) 

Capacity 
(tons) Axles 

Lengths 
(meters) Constructed 

1 
21-

9.0 
10.0 

20 
25 

4 
4 

11.0 
11.0 

Belgium 
" 

1 10.0 15 4 11.0 " 
3 7.5 15 4 11.0 " 
1 10.0 15 4 11.0 " 
1 8.5 15 4 11.0 " 
4 10.5 15 4 11.0 " 
3 10.0 25 4 11.0 " 

21 5.0 10 2 6.6 " 
34 5.0 10 2 6.6 " 
5 8.0 15 4 9.0 " 
6 8.0 15 4 9.1 " 

148 

11. Flats - Freight Vehicles 

Tare 
No. of 
Units 

Weight 
(tons) 

Capacity 
(tons) Axles 

Length 
(meters) Constructed 

3 
16 

7.5 
9.0 

15 
15 

4 
4 

11.0 
11.0 

Belgium
" 

1 9.5 15 4 11.0 " 
1 7.5 15 4 11.0 " 
5 9.0 15 4 11.0 " 

24 8.5 15 4 11.0 " 
1 10.5 20 4 11.0 " 
1 10.2 20 4 11.0 " 



Table B-3. 2 (Continued)
 

ROLLING STOCK INVENTORY,1 JANUARY 1980
 

11. Flats - Freight Vehicles (Contd.) 

Tare
 
No. of Weight Capacity 

Units (tons) (tons) 


9 7.5 73 

2 8.5 15 

1 9.0 15 


3 8.0 15 

6 9.0 15 

1 4.5 10 

3 4.5 10 

2 7.5 15 


79
 

12. Animal Units - Freight Vehicles
 

Tare
 
No. of Weight Capacity 

Units (tons) (tons) 


2 10.5 15 

1 10.5 15 

2 10.0 15 

4 10.0 15 


9
 

Axles 


4 

4 

4 

4 

4 

2 

2 

4 


Axles 


4 

4 


4 

4 


Length
 
(meters) 


11.0 

11.0 

11.0 


11.0
 
11.0
 
7.5
 
7.5
 
9.5
 

Lengths
 
(meters) 


11.0 

11.0 


11.0
 
11.0
 

Constructed
 

Belgium

" 
" 

Constructed
 

Belgium

" 



Table B-3.2 (Continued)
 

ROLLING STOCK INVENTORY,1 JANUARY 1980
 

13 Tanks (Water) - Freight Vehicles 

No. of 
Units 

Tare 
Weight 
(tons) 

Capacity 
(tons) Axles 

Length 
(meters) Constructed 

1 
4 
1 
1 
1 
1 

9.2 
11.0 
llJi 
9.0 
9.3 

10.8 

9.5 
14.5 
14.5 
14.7 
14.5 
16.0 

4 
4 
4 
4 
4 
4 

11.0 
11.0 

11.0 
11.0 
11.0 
11.0 

Belgium 
" 

9 

14. Tanks (Petroleum) - Freight Vehicles 

No. of 
Units 

Tare 
Weig,,t 
(tons) 

Capacity 
(tons) Axles 

Length 
(meters) Constructed 

1 
1 
1 
1 
1 
1 
1 

13.1 
9.4 

12.1 
9.8 
12.1 
16.4 
14.9 

17.9 
14.6 
21.1 
14.2 
18.1 
12.9 
12.3 

4 
4 
4 
4 
4 
4 
4 

11.0 
11.0 
11.0 
11.0 
11.0 
11.0 
11.0 

Belgium 
" 
" 
" 
" 
" 
" 



Table B-3.2 (Continued) 

ROLLING qTOCK INVENTORY.1 JANUARY 1980
 

14. Tanks (Petroleum) - Freight Vehicles (Contd.) 

Tare
 
No. of Weight Capacity Length
 

Axles (meters) Constructed
Units (tons) (tons) 


1 14.2 10.5 4 12.1 Germany
 
1 10.0 12.9 4 12.2 
1 8.8 8.5 4 12.2
 
1 16.4 18.2 4 8.8
 
1 15.5 18.5 4 8.2
 
1 11.6 12.5 4 6.2 
1 11.8 12.5 4 6,2 
1 7.3 12.0 4 6.5
 
1 7.3 12.2 4 6.5
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Source: CFH, Traction.
 

1 One not operational.
 

2 Not operational.
 



B-. .4 
 SIGNALLING AND COMMUNICATIONS INVENTORY AND STANDARDS
 

The CFH network, except for Line 2, 
Kadam-Qatana, 
is operated

as a manual block system where the blocks
train order or are established by
special instruction. Line 2, which was completed
in 1976 from Kadam to the Military Base, 
is operated under a
modified 
TCS. This system utilizes 
track circuits that are
remote controlled 
from six 
TCS stations 
along the route. The
entire operation is monitored 
by a movements officer, or 
train
dispatcher, 
at Kanawat Station 
who also monitors 
the movement
 
of all trains on 
the system.
 

The telecommunications system between 
stations 
and the central
dispatching office at 
Kanawat consists of hand-crank telephones
an,3 line poles that carry the 
necessary 
circuit 
line wires
along the routes. Service can be 
considered 
fair under favor
able weather conditions.
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Chapter B-4
 

OPERATIONS AND MAINTENANCE
 

B-4.1 GENERAL
 

The CFH management 
has been confronted with 
major changes in
the over~li operation of their network since World 
War II.
 
First, the Dera'a 
to Haifa line was severed at the Palestinian
border in 1948. Second, the most important line, Beirut 
to
 
Damascus, which connects 
at Rayak with the standard gauge line
to Homs and Aleppo, was closed the
to through traffic at 

Lebanese border in 1976. The 
closing of these two 
lines to
through traffic 
has changed the operating character of the
 
system from one of transit freight and passenger traffic to 
one
 
of basically local passenger traffic.
 

The Consultants 
have spent considerable time 
at the CFH offices
 
in K-ddm and have performed a 
physical examination of the
entire system. Senior staff memebers have been most helpful, 
as

h.ve the line supervi,:ors, 
foremen, and employees from all
departinents. 
 This on-the-job examination of the system has
 
disclosed the following:
 

(1) Rules, regulations, and standards required for both the

operation and maintenance of the system 
are kept current and
 
are adjusted, as necessary, when new 
technology and modern
 
equipment is phased 
into the system.
 

(2) The characteristic of professionalism is noted in the
 
employees from the of
rank senior staff officers to that of

minor technicians. 
 This characteristic 
 is manifest in the

overall discipline 
of the employees, the cleanliness of the

shops and offices, and the neat 
appearance of the employees.
 

(3) As discussed in Section B-3.3, the 
steam age motive power

and rolling stock purchased prior to World War I has 
been well
maintained, and most 
of it is in operating condition today.

This is further testimony to 
the railway's professionalism over
 
the years.
 

B-4.2 TIMETABLING AND TRAIN PERFORMANCE
 

Line 1 Damascus-Lebanese Border
 

The former service, limited 
to one return passenger train
 
operating four afternoons a 
 week between Kanawat and the
 
temporary terminus at Al Fijeh, 
was discontinued in 1980. 
This
 
service operated as a day excursion, being powered by 
an 1890
vintage steam-tank engine with 
a consist of 
from 1 to 12 wooden
 passenger coaches, 
and it is well patronized in the summer
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months. The line 
passes through very picturesque scenery in the
 
Varada River Valley. 

Prior to 1976, 6 to 10 schedule(. freight trains operated from
Beirut to T)ar,ascus, wi th a large percentage of the traffic 
be i.n terai -eween ehanon and Jordan. 

Line 2 Kadar-,M ii.i t a r, ase 

This lir, has a designed- train capacity of 24 tc-ins a day in
each ,i ect ,on. Three scheduled round trip trains are operated
between Faniwat-Kadam and the Military Base. The traii usually
consists of one 570 hp ,diesel railcar, and when traffic 
demands, an additional railcar or trailing coach is added. The 
i 1iie was cor"ructei' to sfrve a much larger m i1 i tary eumpi Cx
than exists . The intermediate stations ace not located
conveniently to .serve existing loca] population centers. The 
inqress and egress to the stations is poorly fin.shed, and 
little non-military traffic is attracted.
 

The stati,)ns are manned by a stationmaster who l ives on the 
upper level of the building, and an assistant is employed tooperate the train control panel and handle the sale of tickets. 
The stations on thi-s new line not been maintahave ried to the
high standards noted elsewhere on the network. Lh.y are not
clean, windows are broken, the station clocks do rnot operate,
and as a whole, there is an atmosphere of neglect and decay. 

The passenger timretable is given in Table F-4 .1. 

Line i Kanawat (-)amascFus)-Jordanian Border 

The predominant traffic on this line is passengers, although a 
small amount of freight does move between Jordan ar.," Syria onthe passenger trains. Two daily return passengei services 
operate between Damascus and Derala; in addition, twice-weekly
return trains run between Damascus and Amman. The timetable is 
shown in Table B-4.2.
 

Train No. 11 departs Damascus at 08:10 on Sundays and Thursdays

and runs on from Dera'a to Amman as Jordanian train No. 5. The 
coaches are of the old type; 
the CFH locomotive is removed from
 
the train at Dera'a and is replaced hy a Jordanian diesel loco
motive. The new Syrian passenger equipment 
cannot be used on

this service because of incompatibility of the coupling devices
 
and 5raking systems with the Jordanian locomotive. This rolling

stock returns on 
train No. 6 on Mondays and Fridays, leaving
Amman at 08:00 and arriving at Dera'a at 10:28, becoming CFHtrain No. 12 arriving at Kanawat at The13:27. train consists 
of up to eight coaches, a baggage car, and several freight
vans. Train No. 29 departs Kanawat at 08:10 daily, except on

Sundays and Thursdays, arriving at Dera'a at It
12:30. is
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formed of new diesel railcars, and this rolling stock returns
 
to Damascus on train No. 30 (except Mondays and Fridays),

leaving Dera'a 14:02 and arriving Kanawat at 18:06. On Fridays

the stock returns on train No. 22, leaving Dera'a at 16:33,

arriving Kanawat at 19:28. The equipment going to Dera'a on
 
Mondays returns nn train No. 18 
on Tuesdays.
 

Train 9!jo.leaves Kanawat daily at 15:00 with new diesel 
stock, arriving Dera'a 17:54. This stock lies overnight in,

Dera'a and returns on train No. 18 (except Friday), leaving

Dera'a at 05:40, arriving Kanawat at 
08:35. On Friday the stock
 
returns on train No. 22, leaving Dera'a at 
16:33, arriving

Kanawat at 19:28. Trains ot ginating at Arman, Dera'a, and
 
Damascus usually leave punctually, although time is sometimes
 
lost Wh L"utLU.
 

Line 4 Dera'a-Palestinian Border
 

This line oriqinally ran from Dera'a to Haifa, 
a distance of
 
160 kilometers. Today the line terminates at 
the station of Al
 
Shajara, which is located 40 kilometers west of Dera'a. The
 
only traffic on tniis iVr• in recent 
years has been a seasonal
 
passenqer train. This train cj'rates one round trip from Dera'a 
to Al hajara on Friday of each week from February to June. The 
train leaves Ders'a at 08:00, arriving Al Shajara at 10:30. It 
departs A Shajaca at 16:00, arriving Dera'a at 18:00. Steam 
power and old type coaches are used. 

Line 5 Dera'a-Bos,:a
 

This line is seiveI by one daily passenger train that usually
 
consists of a gasoline-powered railcar with a trailing coach.
 
The train leaves Dera'a at 15:00, arriving Bosra at 16:30. The
 
following morniq the train leaves Bosra 06:30,
at arriving

Dera'a at 08:00. Special trains are run from Damascus to Bosra
 
during the September festival 
days. These trains leave Kanawat
 
Station at 13:00, arriving Bosra at 18:00. The trains return
 
the same 
day, leaving Bosra at 20:00 and artiving Damascus at
 
01:00. These trains consist of multiple-unit diesel railcars.
 

B-4.3 OPERATING PROCEDL1RES, RULES, AND SECURITY
 

The operating rules 
in effect today were last reviewed in 1968.
 
The system, except for Line 2, is operated as a manual block.

Line 2 has a modified TCS. The operation of all lines is moni
tored from the movements office at Kanawat Station.
 

The signalling and telecommunications system is discussed in
 
Section B-3.4.
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Table B-4. 1 

TIMETABLE KANAWAT - MILITARY BASE 

Train No. Kanawat Kadam Military Base 

(Km 0.0) (Km 4.5) (Km 38.4) 

Westbcund 

89 05.50 06.14 06.47 

91 11.00 11.14 11.56 

93 13.28 13.42 14.24 

Eastbound 

90 07.57 07.45 07.12 
92 13.14 13.04 12.14 

94 15.30 15.18 14.24 

Source: CFH, Traffic and Transport. 
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-----------------------------

Table B-4.2
 

TIMETABLE 
 DAMASCUS 


Train No. 
 From 


Southbound
 
11 Kanawat 


(Km 0.0) 


5 Dera'a 


29 Kanawat 


17 Kanawat 


Northbound
 

18 Dera'a 


6 Amman 


12 Dera'a 


30 Dera'a 


22 Dera'a 


To 


Dera'a
 
(Km 127.8) 


Amman 


Dera'a 


Dera'a 


Kanawat 


Dera'a 


Kanawat 


Kanawat 


Kanawat 


- DERA'A 


Departs 


08.10 


11.26 


08.10 


15.00 


05.40 


08.00 


10.41 


14.02 


16.33 


- AMMAN 

Arrives Days
 

Opera ted
 

11.01 	 Sunday,
 

Thursday
 

14.14 	 SuDday,
 

Thursday
 

12.30 	 Excluding
 

Sunday,
 

Thursday
 

17.54 	 Daily
 

08.35 	 Daily
 

excluding
 
Friday
 

10.28 	 Monday,
 

Friday
 

13.27 	 Monday,
 

Friday
 

18.06 	 Excluding
 

Monday,
 
Friday
 

19.28 	 Friday
 

Source: 	 CFH, 
Traffic and Transport.
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From many observations of train operation, the Consultants
 

conclude that operating rules are enforced UiriVormly. As a
 

result, there ice few accidents.
 

Since all the trains operated are passenger or m xed trains, a
 

good safety record is essential. The security is minimal at 

Kanawat, Kadam, and DeLa'a terminals and shops, however. 

B-4.4 TiPACK MAINTEUANCF 

The railway network for track maintenance purposes is divided
 
3 and
into three sections: (1) from Kadam to Kanawat on Line 

LLne 1 from Kanawat to the Lebanese Border; (2) Line 2 (Kadam-

Militar Base) and south to Ghazaleh on Line 3; and (3) from 

Ghazaleh to the Jordanian Border on Line 3 in addition to Lines
 

4 and 5. (5ee Plate B-3.1 for line descriptions.)
 

in general, all the track is maintained to an adequate and safe
 

condition for the existing traffic levels and speed limits.
 

Long-term recommendations for track and structures maintenance
 

are riot relevant until the result of the feasibility study on
 

conversion to standard gauge is available. Pending this, the
 

following shoit-term recommendations only are made:
 

- Correct the earthslide on Line 1 between Al Fijeh and 

Al Tekieh. 

- Upgrade the maintenance of stations on Line 2, Kadam to
 

Military Base.
 

- Limit maintenance to a minimum level consistent with 

safe operation of current traffic volumes at existing operating 

speeds. 

B-4.5 ROLLINS STOCK MAINTENANCE
 

The CF11 staff, over the years, have done an excellent job in
 

maintaining their original motive power and rolling stock,
 

which dates mainly from 1892 to 1918.
 

transfer overhead crane,
The locomotive shop, table, gantry 


machine shop, car shop, etc., are well laid out. Although these
 

shops are very old, being in fact the first major industrial
 

plant constructed in Damascus, they are well desiQned with good
 
the
lighting and ventilation systems, The primary emphasis of 


locomotive shop has been that of rebuilding and maintaining the
 

steam locomotives. This aspect is being drastically phased down
 

with diesel equipment having been purchased during the 1970s.
 

The shop personnel are skilled craftsmen and appear to be older
 

than one would normally expect to find in a shop today,
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although There is a 
nucleus of younger men who seem to be well

trained and capable of carrying on a high standard of
 
maintenarnce in 
the future.
 

The primary emphasis 
in the car shop is also in rebuilding and
maintaining the older passenger 
and freight equipment. Here
again this class of work is 
being phased down with the purchase

of the new passenger coaches.
 

The new 
diesel locomotive maintenance facilities consist of 
one
track 
in the car shop that has an inspection pit. 
This track

will accommodate 
the service of two 
locomotives 
at one time.
Two tracks in the car shop are 
also being used for maintaining

the new passenger cars.
 

A new laboratory has been set up 
and equipped with modern
instruments and 
machines to facilitate the service and mainte
nance 
of the diesel locomotives 
and diesel railcars. This
facility is being expanded 
to 
cover all the aspects of testing
fuel oils, lubricating oils and greases, cooling water, etc.
 

Long-term recommendations relative to 
motive power and rolling
stock will not be relevant until the results of 
the feasibility

study on gauge conversion are known. The 
following short-term
 
recommendations are 
made:
 

- The management should 
 establish a 
 team, comprising

staff officers, to study and carry out a 
program of scrapping
old steam locomotives, wLgons, equipment, 
and machinery that
 
has been retired or be
should retired. The 
scrap accumulation
in Kadam yard is adversely affecting operations and overall
 
efficiency.
 

- The new diesel locomotives, diesel railcars, and new
passenger coaches 
should be utilized, wherever possible, to
 
reduce operating and maintenance costs.
 

- Management should continue to youngbring people into
all departments 
to be trained by the elite 
class of older
 
technicians and artisans.
 

B-4.6 
 SIGNALLING AND TELECOMMUNICATIONS MAINTENANCE
 

The whole of the 
network, as discussed in Section 
B-3.4, is
operated 
 manual block system, except for Line 2

as a 

(Kadam to

Military 
Base), which is operated as a modified TCS. This
system utilizes 
track circuits with remote-controlled 
electric

main-line 
switches and is controlled 
from 
six TCS stations
located at: Industrial Station, 
Darayya, Mu'adamieh, Artouz,

Officers Station, and Qatana.
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The Consultants have been advised that thi.s modified TCS has
 
been difficult to maintain. The problems seem to arise because
 
the system is operated from six control panels, each located at
 
a separate station. Each of these panels is operated by a
 
station agent, or an assistant, and the panels are vulnerable
 
to operational abuse, dust, moisture during inclement weather,
 
and vandalism. The Consultants recommend that the TCS be oper
ated from one central panel located where it can be properly
 
housed, operated, and maintained by a staff of trained techni
cians. A similar recommendation has been made for the new CFS
 
signalling system.
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CHAPTER B-5
 

TRAFFIC
 

B-5.1 GENERAL
 

The narrow gauge, the condition 
of the track, and
much of the equipment restrict CFH trains 
the age of
 

to maximum speeds 
of
around 60 kilometers per hour. 

for 

The current passenger timetable
Damascus-Qatana 
services 
 is given 
 in Table B-4.1; the
timetable 
for the Damascus-DeralaAmian 
route
B-4.2. On is in Table
the Serghaya line, one 
return train 
operates four
times weekly as 
far as Al Fijeh, pending repair of
slide the landnorth of that station. 
On the main Damascus to Dera'a
route, the 
fastest service averages only 45 kilometers per hour
and 
the rail distance of 127 kilometers is actually 20
meters longer than kiloby road. The rail 
route was forced to make a
long detour immediately south of Damascus for military 
reasons
at the time of construction. 

tively short 

With such low speeds over reladistances 
and a frequency of from 
one to three
return services 
per day, it is virtually impossible for 
the
train to attract passengers from buses and taxis except by
ting extremely low fares. The 
set

rail market is limited to
sional occaoptional journeys and excursion-type 
traffic, with the
only exception being 
the transport of 
soldiers 
to the military
base at Qatana, for which that line was 
designed.
 

Little growth 
in traffic is likely 
unless the system is converted to 
standard 
gauge

With standard 

or the line to Beirut is reopened.
gauge services 
from Damascus 
to Amman linking up
with the new CFS 
line from Aleppo to Damascus, the picture

would be changed completely.
 

B-5.2 PASSENGER TRAFFIC
 

Traffic 
from 1969 to 1978 by line is given in

peak year 

Table B-5.1. The
in the period was 1970, when 0.58 
were carried. The average journey length was 
million passengers
 
44 kilometers,
give a volume to
of 26 million passenger-kilometers.


fall in A gradual
traffic occurred 
until 1974; the number of passengers
then decreased 
by 27 percent in 
two years, despite the opening
of the Qatana line, 
as a 
result of the suspension of services
to Lebanon in 
1976. The Serghaya 
line lost 40 percent
traffic in of its
that year alone. In 1977 and 
1978 

a traffic recovered
little and stabilized at 
0.40 million passengers. The average
journey was 
longer 
than in 1970 at 56 kilometers, resulting
from the growth of traffic 
on the longest route, 
Damascus
Amman. On average, this to
 was 94 percent higher from 1976 
to 1978
than for 
the 1969 to 
1971 period. Passenger-kilometers in 
1978

totalled 22 million.
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Table B-5.1 

PASSENGER TRAFFIC 1969-1978 

Line 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

Passengers (000) 

Damascus-Dera'a-Bosra 

Syria-Jordan 

Damascus-Serghaya-Beirut 

Damascus-Qatana 

Total 

294.4 

16.4 

232.3 

-

543.1 

275.6 

24.1 

280.7 

-

580.4 

259.6 

17.1 

275.7 

-

552.4 

258.6 

0.8 

292.6 

-

552.0 

219.0 

24.2 

280.0 

-

523.2 

241.5 

31.6 

227.6 

-

500.7 

190.5 

42.0 

218.2 

-

450.7 

144.2 

36.4 

131.3 

53.6 

365.5 

182.6 

36.9 

11.8.2 

61.3 

399.0 

1(9.5 

38.3 

114.1 

75.0 

396.9 

Passenger Kms (million) 

Damascus-Dera'a

Bosra/Jordan 
Damascus-Serghaya-Beirut 

Damascus-Qatana I 

Total 

14.8 

7.9 

....... 

22.7 

16.2 

9.6 

25.8 

8.8 

9.6 

18.4 

8.9 

7.0 

15.9 

14.1 

10.2 

24.3 

15.1 

8.6 

23.7 

13.8 

9.0 

22.8 

11,2 

4.9 

1.7 

17.8 

15.4 

4.4 

2.0 

21.8 

15.3 

4.5 

2.4 

22.2 

Source: CFH, Traffic and Transport. 

1 Consultants' estimates. 



In Table 
D-5.2 traffic 
by line is given monthly for 1977 to
1979. Little seasonal variation 
is evident, except
Serghaya line, on the
where it is marked, traffic 
being highly concentrated on the summer months. Train 
formation 
reflects
with as little as one passenger this,

coach being hauied in winter
and ten or more on Fridays in summer. 
In the peak month of July
in 1977 and 1978, traffic was approximately 
20 times that of
the lowest month, December. Traffic 
between 
Syria and Jordan
also showed a in with
peak July, additional 
services operated
in connection w. th 
the Damascus International Fair.
 

In 1978, 
52 percent of passengers were carried 
on the DamascusDera'a-Amman 
 line (including 
 a small number on the Bosra
branch), 29 percent used 
the Serghaya line, 
and 19 percent used
the Oatana 
branch line. In terms of passenger-kilometers, 
the
shares were 69 percent, 20 percent, and 11 
percent, respec
tively, for the 
three lines.
 

B-5.3 FREIGHT TRAFFIC
 

Freight traffic 
has declined sharply since 
1975 to negligible
proportions: Carryings line
by 
 in tons and ton-kilometers
given in Table B-5.3 are
for the years 1969 to 1978. The Serghaya
and Detraa lines are treated independently in the statistics,and some of the tonnage is double counted :n the table, beingthrough Jordan-Tebanon traffic. Tn 
1969, 75,600 tons of 
freight
we rel carried on thee -,Lqnaya line and 101,000 tons on theDera'a lIne, but in 1978 the former line carried no freighttraffic and the Dera'a 
line carried only 7,500 tons. No separate freight 
services are now operated, 
but some freight is
still carried on passenger trains. The average length of 
haul
in 1978 was 120 kilometers.
 

Train kilometers operated 
on the system and
those by line, excluding
on the Qatana branch, are given in Table B-5.4 
for the
years 1969 and 
1974 to 1978. Over the 
period 1969 to
there was a 40 percent decline 
1978,


overall, composed of 
a 72 percent fall on the Serghaya line and a 22 percent
remainder of the loss on the
system. The major part of the decline occurred
between 1975 and 1976 following the cessation of
ices to through serv-
Beirut. 
Total train-kilometers 
paralleled 
the fall in
traffic, with traffic units 
(passenger plus ton-kilometers) per
train-kilometer falling only from 83 in 1969 
to 70 in 1978. The
very low average train 
loadings throughout the
clear from the last decade are
traffic units per train-kilometer figures given

4n Table B-5.4.
 

B-5.4 
 TRAFFIC FORECAST
 

The Consultants' preliminary 
freight and passenger forecasts
 
are presented in Section B-5.4 of the Final 
Phase I Report.
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Because they have been superseded by the full-scale feasiLbil
ity study referred to earlier, they were not refined in Phase
 
II.
 

The CFH and CFS networks were treated for forecasting purposes
 
as a single system from the assumed date of completion of con
version to standard gauge. The traffic forecasts for the com
bined syst-em are discussed in Section A-8.2.
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Table B-5.2
 

PASSENGER TRAFFICBY MONTH
 

(000) 

Line Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
 

1977
 

Damascus-Dera'a-Bosra 
 13.2 13.9 15.9 21.3 15.9 15.8 15.0 14.8 14.5 14.5 13.0 14.7 182.6
 
Syria-Jordan 3.0 2.3 2.2 2.3 2.3 3.7 5.0 4.4 3.4 2.3 3.7 2.1 36.9 
Damascus-Serghaya 1.7 2.2 4.0 7.7 10.0 22.5 30.3 18.0 11.4 6.1 2.7 1.6 118.2 
Darascus-Qatana 5.5 4.9 4.9 4.6 5.6 8.1 7.5 3.4 3.4 3.9 6.5 3.1 61.3 

Total 23.4 23.3 27.0 35.9 33.8 50.1 58.0 40.6 32.7 26.8 25.9 21.5 399.0 

1978
 

Damascus-Dera'a-Bosra 13.3 12.1 
 '-.5 17.2 12.6 14.3 15.0 15.8 14.7 13.4 11.9 11.7 169.5
 
Syria-Jordan 2.7 1.9 2.4 2.3 2.0 
 4.4 6.5 3.2 5.2 2.4 3.4 1.9 38.3
 
Damascus-Serghaya 1.6 2.2 5.2 10.1 14.5 26.8 27.8 
 7.6 9.4 5.7 1.9 1.3 114.1
 
Damascus-Qatana 4.2 4.3 6.5 6.9 8.2 6.8 
 7.2 5.1 5.9 5.4 6.7 7.8 75.0
 
Total 21.8 20.5 31.6 36.5 37.3 52.3 56.5 31.7 35.2 26.9 23.9 
22.7 396.9
 

1979
 

Damascus-Dera'a-Bosra 14.1 13.0 16.8 16.2 
Syria-Jordan 
Damascus-Serghaya 2.6 2.5 7.1 11.4 
Damascus-Qatana 9.1 8.1 7.6 8.7 8.2 5.4 4.9 5.2 
Total 25.8 23.6 31.5 36.3
 

Source: CFH, Traffic and Transport.
 



Table B-5. 3 

FREIGHT TRAFFIC.,1969-1978 

Line 

Freight Tons (000) 

Damascus-Dera'a-Amman 

Damascus-Serghaya-Beirut 

Total 

1969 

101.0 

75.0 

176.0 

1970 

78.8 

61.2 

140.0 

1971 

53.6 

44.8 

98.4 

1972 

58.8 

41.0 

99.8 

1973 

59.0 

45.6 

104.6 

1974 

90.4 

53.0 

143.4 

1975 

72.2 

28.0 

±00.2 

1976 

21.6 

0.1 

21.7 

1977 

16.0 

-

16.0 

1978 

7.5 

-

7.5 

Freight Ton Kms (million) 

Damascus-Dera'a-Amman 

Damascus-Serghaya-Beirut 

Total 

13.7 

4.6 

18.3 

10.0 

3.7 

13.7 

7.3 

2.6 

9.9 

7.8 

2.4 

10.2 

7.4 

2.7 

10.1 

11.5 

3.0 

14.5 

6.1 

1.6 

7.7 

2,1 

-

2.1 

1.4 

-

1.4 

0.9 

-

0.9 

Source: CFH, Traffic and Transport. 



Table B-5.4
 

TRAIN-KILOMETERS
 
(000)
 

Line 1969 1974 1975 1976 1977 1978
 

Damascus-Dera'a, etc. 321 310 307 244 250 249
 

Damascus-Serghaya, etc. 173 142 107 _55 48 49
 

Total 494 452 414 299 299 297
 

Traffic Units1 (million) 41.0 38.2 30.5 18.2 21.2 20.7
 
Traffic Unit/Train-Km 83.0 85.0 74.0 61.0 71.0 70.0
 

Source: CFH, Traffic and Transport.
 

1 Passenger-kilometers plus ton-kilometers.
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B-6.1 

Chapter B-6
 

FINANCE
 

INCOME AND EXPENDITURE
 

The financial 
situation 
of the present system 
is
no relevance of little or
to the economics 
of a standard gauge
in consequence dealt with 
line and is
 

briefly. In 
Tables B-6.1
the and B-6.2
income and expenditure 
accounts 
are presented
CFH system and for the 
for t'e basic


CDS section, referred 
to here 
as the
Dera'a line 
and Serghaya line 
accounts.
 

Large losses in ro]ntion to total 
revenue occurred on 
each line
for the 1975 to 1977 
period. For
covered roughly half 
the Dera'a line, revenues
of operating expenditure, 
while Serghaya
line revenue was only, on 
average, one-eighth
With operating of expenditure.
revenues 
being a relatively 
minor portionl of
total revenue, the main item of which for both lines was
from rent of Property, the situation income
 
on 
purely railway account
was extremely bad. 
In 1975, for the 
two lines combined, operating revenues totalled 
SP 0.9 million 
and total expenditures
were SP 8.7 million; by 1977 little change 
had occurred,
revenues with
of SP 1.2 million and 
expenditures of
With SP 9.0 million.
limited 
train service in progress, 
the
expenditures was 

major component of
staff costs, 84 percent of 
the total 
in 1977.
 

B-6.2 
 CAPITAL INVESTMENT
 

Actual capital expenditures 
for the period 1974 to 1978
budgeted spending and

for 1979 and


Table B-6.3. 
1980 are given by project in
Total expenditure 
 in the 4th Five-Year
period, 
1976 to 1980, is estimated at 

Plan
 

this, SP 7.5 million 
SP 14.7 million, but of
is budgeted 
for the feasibility study
1980 in
of the standard 


chiefly 
gauge system. Remaining spending 
was
on the purchase 
of diesel locomotives
Investment and railcars.
is virtually 
frozen pending 
the results 
of the
feasibility study.
 

Expenditures 
on a possible standard 
gauge CFH 
mainline 
from
1986 onwards are discussed in Chapter A-8.
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Table B-6.1 

INCOME AND EXPENDIq'URE - DERA'A LINE 

(million SP) 

Income 1975 1976 1977 Expenditure 1975 1976 1977 

Operating Revenue 0.88 1.23 1.16 Wages and Salaries 4.35 5.45 5.18 

Income from Services 0.61 0.34 0.45 Allowances, etc. 0.10 0.11 0.13 

Rent 1.46 1.41 1.85 Social Security 0.79 1.24 0.85 

Other Income 0.40 0.30 0.42 Staff Costs 5.24 6.80 6.16 

Total Revenue 3.35 3.28 3.88 Fuel 0.26 0.26 0.27 

Less Expenditure 6.30 7.65 6.92 Spares and Equipment 0.47 0.38 0.21 

Operating Deficit -2.95 -4.37 -3.04 Maintenance 0.03 0.07 0.01 

Depreciation Provision -0.15 -0.17 -0.19 Others 0.30 0.14 0.27 

Deficit after Depreciation -3.10 -4.54 -3.23 Total Expenditure 6.30 7.65 6.92 

Source: CFH, Finance. 



Table B-6.2 

INCOME AND EXPENDITURE - SERGHAYA LINE 

(million SP) 

Income 1975 1976 1977 Expenditure 1975 1976 1977 

Operating Revenue 0.01 0.04 0.06 Wages and Salaries 1.09 1.30 1.16 

Income frorm Services 0.25 0.09 0.11 Allowances, etc. 0.02 0.02 0.02 

Rent 0.04 0.04 0.17 Social Security 0.21 0.44 0.20 

Other Income 0.04 0.03 0.02 Staff Costs 1.32 1.76 1.38 

Total Revenue 0.34 0.20 0.36 Fue 0.12 0.07 0.06 

Less Expenditure 2.40 2.54 2.07 Spares and Equipment 0.26 0.02 0.06 

Operating Deficit -2.06 -2.34 -1.71 Maintenance - - -

Depreciation Provision 0.00 0.00 0.20 Others 0.70 0.69 0.57 

Deficit after Depreciation -2.06 -2.34 -1.91 Total Expenditure 2.40 2.54 2.07 

Source: CFH, Finance. 



Table B-6.3 

CAPITAL EXPENDITURE 

(million SP) 

11 

Project 1974 1975 1976 1977 1978 1979 1980 

Diesel Locomotives - 3 units 0.13 0.49 0.67 0.03 3.08 - -

Railcars - 13 units 0.50 0.54 1.99 0.08 - --

Machinery and Equipment 0.11 0.35 0.67 - - - 0.70 

Track and Structures - 1.20 -... 

Feasibility Study ..- - 7.50 

Others - - .- - 0.02 

Total 0.74 2.58 3.33 0.11 3.08 0.02 8.20 

Source: CFH, Finance. 

I 
Budgeted figures. 


