
GOES/USAID
 
Mission to El Salvador 

Intermodal 
Transportation Study 

S.T( Final Report 
N Ca-,1 TASK 5 

PORT 
utmala H n STUDIES 

prepared by 
Frederic R. Harris, Inc. 
in association with 
Tech International, Inc. 

San and 
S.BS Sontay S.A. de C.V. 

June, 1995 



AGENCY FOR INTERNATIONAL DEVELOPMENT 
PPC/CDIE/DI REPORT PROCESSING FORM 

ENTER INFORMATION ONLY IF NOT INCLUDED ON COVER OR TITLE PAGE OF DOCUMENT 
1. Project /Subproject Number 2. Contract/ Gmrt-umber 3. Publication Date 

4.Document Title/Translated Title 

'L ""- " , K . <'. 1 ( 0 < \

5. Author(s). 

6.ContributinwO rgani ation(s) 

7. Pagination 8. Report Number 9. Sponsoring A.I.D. Office q 

10. Abstract (optional - 250 winrd limit) 

1. Subject Keywords (optional) 

4. 

5. 

6. 

2. Supplementary Notes 

,/ 

L SuEitting Official 14. Telephone Number 15. Today's Date 

................................... .............. DO NOT write below this line.... ..................................... 
i. DOCIl 17. Document Disposition

7 DOCRD INV DUPLICATE I 

AID 590-7 (10/88) 



Frederic R. Harris, Inc. 

Condominio Parque Residencial Altamira 
Edificio * G " Local 11 y 12 
San Salvador, El Salvador 
Tel. 273 - 5755 
Tel y Fax 273 -.5735 HRIS 

San Salvador, June 26 1995 

Mr. Ernesto Gir6n, CTO
 
USAID Mission in El Salvador
 
San Salvador.
 

Ref.: 	 Intermodal Transportation Study 
Contract No. 519-0384-C-00-4112-00 
Final Report, Task 5 

Dear Mr. Gir6n: 

In compliance with section C.3.5 of above referenced contract enclosed herewith are 10
 
(ten) copies. in English, of the Final Report of Task 5, "Port Studies".
 

We are calling it Final Report rather than Final In-Depth Report because we are now

incorporating in one single volume phases, 1 (Assessment) and 2 (Analysis) of the Study.
 

Sincerely yours, 

Jose H. Cosio, P.E.
 
Team Leader
 

Estudlo de Optimacion del Sistema de Transporte de El Salvador. USAID / GOES 
en Asociacion con Tech International, Inc. y SONTAY S. A. de C. V. 



TASK 5
 

PORT STUDIES
 



INDEX
 

Page 

Glossary of Terms 

5.1 Assessment of the Port Sector 5-1 

5.1.1 Introduction 5-1 

5.1.2 Institutional Structure 5-1 

a. CEPA 5-2 

b. Vice Ministry of Transport 5-4 

c. Ministry of Defense 5-4 

d. FENADESAL 5-4 

e. User's Groups 5-4 

f. Port of Acajutla Organization and Management 5-5 

5.1.3 Financial Diagnosis 5-7 

a. Balance Sheet 5-7 

b. Income Statement 5-9 

5.1.4 Port of Acajutla - General 5-22 

5.1.5 Port Infrastructure of Acajutla 5-22 

a. Road Access 5-22 

b. Railroad Access 5-23 

c. Harbor Entrance 5-24 

d. Piers and Berths 5-24 

e. Warehouses 
5-26 

f. Open Storage 5-27 

5-i 



Page 

g. Shops and Service Installations 	 5-28
 

h. Other Buildings and Installations 5-29
 

i. Internal Traffic Circulation 5-29
 

5-30j. Rehabilitation and Infrastructure Maintenance Program 

k. Other Infrastructure Projects 	 5-30
 

5.1.6 	 Acajutla Port E,-jiipment 5-31
 

a. Fixed Installatior 5-31
 

b. 	Moving Equipment 5-33
 

c. Tugs 5-33
 

d. Equipment Improvement Program 	 5-34
 

5.1.7 Acajutla Port Operations 	 5-35
 

a. 	Dry Bulk Cargo 5-35
 

b. General Cargo - Break Bulk 5-37
 

5-38c. Containerized Cargo 

d. Liquid Bulks 5-40
 

5-41
5.1.8 Port of Cutuco 

5-415.1.9 Port Infrastructure of Cutuco 

5-41a. 	Inland Access 

5-42b. Railroad Access 

5-42c. Harbor Access 

5-42d. Piers and Berths 

5-ii 



Page 

e. Warehouses 5-43 

f. Other Storage Facilities 5-44 

g. Other Buildings and Installations 5-44 

5.1.10 Cutuco Port Equipment 5-44 

5.1.11 Port Operation and Productivity in Cutuco 5-45 

a. Dry Bulks 5-45 

b. Liquid Bulks 5-45 

5.1.12 The Competitive Position of the Ports 5-45 

a. Cargos 5-46 

b. Costs 5-47 

5.1.13 Conclusions and Recommendations 5-48 

a. Port of Acajutla 5-48 

b. Port of Cutuco 5-51 

5.2 Port Analysis - Introduction 5-52 

5.2.1 Utilization and Capacity of Acajutia 5-53 

a. Idle Time at Berth. Present Utilization 5-53 

b. Present Utilization 5-56 

c. Capacity Under Present Conditions 5-56 

d. Improvement of Operations 5-56 

e. Costs of Improved 5-64 

5-iii 



Page 

f. Conclusions y Recommendations 5-66
 

5.2.2 Port Costs of Acajutla 5-66
 

a. Methodology 5-66
 

b. Results 5-68
 

c. Projections of Income and Expenses for CEPA 5-78
 

d. Conclusions y Recommendations 5-78
 

5.2.3 Utilization and Capacity of Cutuco 5-78
 

a. Present Utilization 5-78
 

b. Capacity in Present Conditions 5-83
 

c. Improvement of the Installations 5-83
 

5.2.4 Demand Projections and Investments 5-85
 

a. Scenarios of Projection 5-85
 

b. Calculation of Berth Occupancy 5-92
 

c. Description of the Projects 5-92
 

d. Conclusions y Recommendations 5-112
 

5.2.5 The Privatization of Ports 5-115
 

5-115a. Introduction 

b. Status of Privatization of Acajutla 5-115
 

c. General Concepts 5-116
 

d. The Concession Process 5-122
 

e. Conclusiorns y Recommendations 5-145
 



LIST OF TABLES 

Table 5.1.1 Comisi6n Ejecuti'ja Portuaria Autonoma - General Balance 5-8 

(in thousands of Colones) 

Table 5.1.2 Comisi6n Ejecutiva Portuaria Aut6noma - Consolidated 5-12 

(in thousands of Colones) 

Table 5.1.3 Comisi6n Ejecutiva Portuaria Aut6noma - Port of 5-15 

Acajutla Results (in thousands of Colones) 

Table 5.1.4 Port of Cutuco - Income Statement 5-20 

(in thousands of Colones) 

Table 5.1.5 Port of Acajutla - Highways Leading to Acajutla 5-23 

Table 5.1.6 Origins/Destinations of Port Cargo Linked to Acajutla 5-23 

by Railroad 

Table 5.1.7 Port of Acajutla Piers 5-24 

Table 5.1.8 Port of Acajutla - Berths 5-24 

Table 5.1.9 Port of Acajutla - General Cargo Warehouse 5-26 

Table 5.1.10 Port of Acajutla - Bulk Storage Owned by the Port 5-27 

Table 5.1.11 Port of Acajutla - Privately Owned Bulk Storage 5-27 

Table 5.1.12 Port of Acajutla - Storage Yards 5-28 

Table 5.1.13 Port of Acajutla - Shops and Service Facilities 5-26 

Table 5.1.14 Port of Acajutla - Other Buildings and Facilities 5-29 

Table 5.1.15 Port of Acajutla - Program Improvemert of Port 5-3 

Infrastructure 

Table 5.1.16 Port of Acajutla - Pipelines for Handling of Liquid Bulks 5-39 

Table 5.1.17 Port of Acajutla - Moving Equipment 5-3 

5-v 

/i 



Page 

Table 5.1.18 Port of Acajutla - Tugs 5-34 

Table 5.1.19 Port of Acajutla - Port Equipment Improvement Program 5-34 

Table 5.1.20 Port of Acajutla - Traffic of Dry Bulks in 1993 5-35 

Table 5.1.21 Port of Acajutla - Handling of Dry Bulk 5-36 

Table 5.1.22 Port of Acajutla - Break Bulk Traffic in 1993 5-37 

Table 5.1.23 Port of Acajutla - Break Bulk Handling 5-38 

Table 5.1.24 Port of Acajutla - Containers Traffic in 1993 5-39 

Table 5.1.25 Port of Acajutla - Containers Handling 5-40 

Table 5.1.26 Port of Acajutla - Movements of Liquid Bulks 5-40 

Table 5.1.27 Port of Acajutla - Handling of Liquid Bulks 5-41 

Table 5.1.28 Port of Cutuco - Highway Corridors Leading to Cutuco 5-42 

Table 5.1.29 Port of Cutuco - Berths -43 

Table 5.1.30 Port of Cutuco - Cargo Warehouses Characteristics 5-43 

Table 5.1.31 Port of Cutuco - Movil Equipment 5-44 

Table 5.1.32 Costs of Operations - Acajutla Vs. Quetzal 5-47 

Table 5.1.33 Port of Acajutla - Capacity Utilization of Storage Facilities 5-49 

Table 5.2.1 Acajutla - Bulk Mobilization and Berth Occupation 5-54 
in 1993 

Table 5.2.2 Bulk Movement in Berth B4 - Acajutla 1993 5-55 

Table 5.2.3 Acajutla - Utilization and Productivity in Berths 5-57 
in 1993 

Table 5.2.4 Acajutla - Capacity in Present Conditions 5-58 

5-vi 

\3 



Oage 

5-60 

5-61 

Table 5.2.5 	 Forming Gangs and Estimate of Operation Costs 

Table 5.2.6 Comparison between Present and Improved Operation 

Table 5.2.7 Acajutla - Effort Reduction with Improved Operation 5-62 

Table 5.2.8 Summary of Improved Operation - 8% Interest 5-63 

Table 5.2.9 Gang Payroll - 8% Interest 5-65 

Table 5.2.10 Income - Acajutla - 1993 5-69 

Table 5.2.11 Determining Variable Costs with Present Operation 5-70 

Table 5.2.12 Expenses of the Operations Department - Present 5-71 
Conditions - 1993 

Table 5.2.13 Expenses of the Operations Department - Improved 5-72 
Conditions - 1993 

-Table 5.2.14 	 Summary of Expenses of the Operations Department 5-73 
Present Conditions - 1993 

- 5-74Table 5.2.15 Summary of Expenses of The Operations Department 

Improved Conditions - 1993 

Table 5.2.16 Cost Structure of Acajutla Port at Present Conditions 1993 5-75 

Table 5.2.17 Cost Structure of Acajutla Port with Improved Operations - 5-76 
1993 

Table 5.2.18 Cost Reduction with !mproved Productivity - 5-77 
Estimate Based on Volumes of Cargo Moved in 1993 

Table 5.2.19 Cost and Income Projections - CEPA - Scenario 1 5-79 

Table 5.2.20 Cost and Income Projection - CEPA - Scenario 2 5-81 

Table 5.2.21 Cutuco Pier Capacity with Cargo Allocation from 5-84 
Scenario 2 

5-vii 

/N 



Table 5.2.22 

Table 5,2.23 


Table 5.2.24 


Table 5.2.25 


Table 5.2.26 


Table 5.2.27 

Table 5.2.28 

Table 5.2.29 

Table 5.2.30 

Table 5.2.31 

Table 5.2.32 

Table 5.2.33 

Table 5.2.34 

Table 5.2.35 

Table 5.2.36 

Page 

Forecast Estimation of Salvadorean Cargo -
Highway Scenario 

5-88 

Extension of Port Facilities Project - Scenario 1 5-89 

Traffic Forecast Estimation for Acajutla and Cutuco -
Period 2000 - 2015 - Scenario 2 

5-91 

Extension of Port Facilities Project - Scenario 2 5-93 

Containers Terminal - Pier C - Specialized Container 
Terminal - Acajutla - Specialized Container Terminal -
Cutuco - Personnel Organization 

5-96 

Cash Flow - Container Handling at Pier C - Acajutla -
Scenarios 1 and 2 Up to 500,000 TM Per Year 

5-97 

Cash Flow - Container Terminal - Acajutla 
Scenario 1 

5-100 

Saving Produced by Reducing Dock Movement -
Acajutla 

5-102 

Cash Flow - Grain Terminal in Acajutla - Scenario 1 5-105 

Personnel Required for Cutuco 5-108 

Cash Flow - Pier at Cutuco - Scenario 2 5-109 

Cash Flow - Specialized Container Terminal -
Cutuco - Scenario 2 

5-113 

Personnel and Resources for Concession of 
General Cargo 

5-127 

Cash Flow - Break Bulk Concession 5-128 

Personnel for the Concession of Dry Bulks for the 
Cargo Unit 

5-132 

5-viii 



Page
 

Table 5.2.37 Cash Flow- Concession of Dry Bulks - Cargo and 5-134
 
Belts Unit
 

Also for Specialized Terminal at Acajutla
 
Table 5.2.38 Container Terminal - Pier C 5-137
 

Table 5.2.39 Cash Flow - Concession of Containers Pier C 5-138
 

Table 5.2.40 Cash Flow - Specialized Container Terminal - 5-140
 
Acajutla - Scenario 1
 

Table 5.2.41 Cash Flow - Pilotage Concession 5-143
 

Table 5.2.42 Cash Flow - Tugboats and Berth Concession 5-146
 

UST OF FIGURES
 

Figure 5.1.1 CEPA Organization Chart 5-3
 

Operating Expenses (period of 1993)
 

Indexes
 

Figure 5.1.2 Port of Acajutla Organization Chart 5-6
 

Figure 5.1.3 CEPA - Financial Liquid Indexes - Short Term 5-10
 

Figure 5.1.4 CEPA - Financial Liquid Indexes - Long Term 5-11
 

Figure 5.1.5 CEPA - Financial Profitability Indexes 5-14
 

Figure 5.1.6 CEPA - Financial Profitability Indexes - Port of Acajutla 5-17
 

Figure 5.1.7 Comisi6n Ejecutiva Portuaria Autonoma - Port of Acajutla 5-18
 

Figure 5.1.8 FENADESAL - Port of Cutuco - Financial Profitability 5-21
 

Figure 5.2.1 Acajutla Port Installations 5-90
 

Figure 5.2.2 Cutuco Port Installations 5-111
 

Figure 5.2.3 Portuary Authority Organization - Acajutla 5-119
 

r1-fl 



LIST OF ANNEXES 

Annex 5.1.1 	 Other Aspects Related to the Reported Expenses 

Annex 5.1.2 	 Comparative Cost of Cargo Handling Acajutla Vs. 
Puerto Quetzal 

Annex 5.1.3 	 Comparative Land and Sea Costs between El Salvador 

and Extra-regional Atlantic and Pacific Ports 

Annex 5.2.1 	 Tender Documents for a Concession of a Port Service 

Annex 5.2.2 	 Estimates for an Improved Operation 

Annex 5.2.3 	 Estimates for Piers and Berths Occupancies 

Annex 5.2.4 	 Salvadorean Port Cargo Projections, 1995 

5-x 



GLOSSARY OF TERMS
 

ARENEP Asociaci6n de Representantes de Empresas Navieras y 
Empresas Portuarias 

AUSTRAMA Asociaci6n de Usuarios del Transporte Maritimo 

CEPA Comisi6n Ejecutiva Portuaria Autonoma 

FENADESAL Ferrocarriles Nacionales de El Salvador 

FES Ferrocarriles de El Salvador 

FENASAL Ferrocarriles Nacionales Salvadorerhos 

IRCA Ferrocarriles Internacionales de Centro America 

SIPES Sindicato de la Industria Portuaria de El Salvador 



5.1 Assessment of the Port Sector 

5.1.1 Introduction 

This section presents the results of the First Phase of the Intermodal Transportation Study 
of El Salvador as it relates to waterbome commerce. It describes and analyzes the current 
situation of the countr/s port sector for the purpose of identifying restrictions, deficiencies 
and bottlenecks that affect the operation or retard the development of ocean transport in 
El Salvador. 

In Section 5.2, the problems identified here will be analyzed in depth and the Consultants 
will present their recommendations on actions required for the port sector to adequately 
meet the future demands of maritimie cargo. 

"1' port sector in El Salvador consists of only two ports: Acajutla and Cutuco. Acajutla is 
by iar the more important, handling in 1993 more than a million and a half tons of cargo, 
or 97% of the country's total port traffic. In addition, through RASA's installations adjacent 
to the port, approximately one million tons of crude oil and refined products were imported 
in that year. 

This traffic, however, represents only a fraction of El Salvador's foreign trade. Cargoes 
between El Salvador and tho Eastern Coast of the USA and Western Europe use the 
Atlantic ports in neighboring Guatemala and Honduras. This represents a substantial 
amount of Salvadorean imports and exports, which flow through Santo Tomis de Castilla 
in Guatemala ,,;d Puerto (;ortes in Honduras. 

Cargo using the Pacific ports mostly utilize Acajutla and, to a very minor extent, Cutuco. 
Recently, Salvadorean container cargo, because of better facilities and schedules in 
Puerto Quetzal in Guatemala, has been substantially diverted to this port. 

CEPA estimates that in 1993 ,Acajutla was used by 44.6% of total Salvadorean foreign 

trade. 

5.1.2 Institutionil Structure 

In El Salvador, several institutions and agencies play a role in maritime activities, among 
others the following: C,)misi.n Ejecutiva Portuaria Aut6noma (CEPA); Direcci6n General 
de Transporte Maritimo, an agency of the Vice Ministry of Transport; the Capitanias de 

Puerto, from the Ministry of Defense; Ferrocarriles Nacionales del Salvador 
(FENADESAL); Asociaci6n de Representantes de Empresas Navieras y Empresas 
Portuarias (ARENEP); Asociaci6n de Usuarios de Transporte Maritimo (AUSTRAMA); and 
Sindicato de [a Industria Portuaria del Salvador (SIPES). They are described in the 
following sections. 
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a. CEPA 

In May 1952 CEPA was established by the government for the purpose of developing the 
Port of Acajutla to meet the demands of the international trade of El Salvador. 

In 1974 CEPA was assigned the responsibility of planning, building and operating a new 
international airport in El Salvador. 

In 1975 the government gave to CEPA the direction and administration of the railroad 
system operated by FENADESAL, which includes the Port of Cutuco. 

In consequence, CEPA todoy directs, administers and operates the country's main ports 
and airports and dictates the policies and oversees the operation of the railroad system 
of El Salvador. 

To perform its diverse functions CEPA operates through three central departments: 
Gerencia de Asistencia Tecnica y Proyectos, Gerencia de Administraci6n and Gerencia 
de Operaciones, under the coordination of a Gerencia General. Heading the orgarization 
is a Board of Directors that dictates the policies of the institution and closely supervises 
its operation. 

The Management of Acajutla, the Management of the Airport and the Manageme.,t of 
FENADESAL are field offices subordinated to the Gerencia de Operaciones. Cutuco is 
operated by FENADESAL. Figure 5.1.1 shows the Organization Chart of CEPA. 

Ninety percent of the work force of the port is unionized in Sindicato de la Industria 
Portuaria de El Salvador. Every two years, CEPA enters into collective work contracts with 
the union, which generally result in increased salary and fringe benefits, modification of 
work rules and further limitation of CEPA's freedom to organize certain operations. The 
increased costs of these labor contracts are not compensated by increased productivity 
of labor and, as a result, CEPA has been forced to increase tariffs every two years, until 
it is reputed to be an expensive port in Central America. 

In the Second Phase of this Study the organization of CEPA will be examined in detail and 
recommendations will be made relative to efficiency, decentralization and privatization of 
some of its activities. 
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FIGURE 5.1.1 
CEPA - Organization Chart 
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b. Vice-Ministry of Transport 

In June of 1993, the Vice Ministry of Transport was instituted to formulate and coordinate 

all transport policies and, at the same time, the Direccion General de Transporte Maritimo 

was created to implement those policies related to waterborne transport. This new agency 

is in charge of: 

1. 	 Formulation and implementation of legislation and 
maritime policies: 

2. 	 Representation of El Salvador in international 
organizations and vigilance over the observance of 
obligations and treaties relative to ocean transport 
activities 

3. Promotion and development of the port sector. 

At this time, the Direcci6n General de Transporte Maritimo is in the process of 
organization, its Ley Organica (Organizational Law) is under consideration in Congress 
and personnel specialized in the required disciplines is being recruited. DGTM requires 
qualified professional personnel which is not available in the country. 

c. Ministry of Defense 

Until now the Capitanias de Puerto, units of the Ministry of Defense, have been charged 
with the responsibility for all technical, legal, commercial and economic aspects of 
maritime transport, in addition to its functions in the defense and surveillance of the coasts 
of El Salvador. In practice, the Capitanias have limited their functions to surveillance of the 
coast and authorization to ships for entering and leaving the ports. New legislation that 

redefines the responsibilities of the Capitanias del Puerto is now being prepared. 

d. FENADESAL 

As a result of the merger of Ferrocarriles Nacionales de Centroam6rica (District 1) and 

Ferrocarriles of El Salvador (District 3) in 1975, FENADESAL has been operating the 

country's railroads, including the Port of Cutuco. Today under policies dictated by CEPA, 
FENADESAL carries out the very sporadic operations of this port. 

e. User's Groups 

There 	are two organizations directly rela.ed to port activity, ARENEP (Asociaci6n de 

Representantes de Empresas Navieras y Empresas Portuarias) and AUSTRAMA 
(Asociaci6n del Transporte Maritimo). Both organizations are users of the ports and as 

such CEPA consults with them on questions related to tariffs. Also CEPA requests their 

comments on projects and procedures that may result in improved port service. 
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The port sector at its highest level (operates under the Vice-Ministry of Transport) thus the 

Comision Ejecutiva Portuaria Aut6noma (Autonomous Executive Port Commission), CEPA. 

Task 1, Chapter I of this report, deals in detail the relationships among these Government 

agencies. 

f. Port of Acajutla Organization and Management 

This section describes the organization and management at the Port of Acajutla, the only 

port directly operated by CEPA. 

The Organization Chart, in Figure 5.1.2 shows the Departments, Sections and Operation 

Units of the port, which employed some 1,203 people in 1994. 

Heading the organization is the Port Manager and his staff who supervise, coordinate and 

control the day to day activities of the port, throuyh four Departments: Operations, 

Maintenance, Personal and Administration. 

0 Port Manager 

The Port Manager, the highest authority at the port, is responsible for 

planning, direction, coordination and control of all activities of the port, in 

accordance with policies and procedures established by CEPA. He answers 

directly to the Gerente de Operaciones of CEPA in El Salvador. 

The staff units which support the activities of the manager are: Risk 

Prevention Port Security. 

* Operations Department 

This Department, the port's largest employees is in charge and performs all 

operational functions of the port, including: ship berthing and deberthing; 

stevedoring, transfer and storage of cargo; and receipt, delivery and custody 
of all shipments through the port. 

The Department is made up of three sections: Stevedoring on Wharfs, 

Equipment and Services, and Warehouses. 

0 Maintenance Department 

The Maintenance Department is responsible for the maintenance of port 
Mechanicalinfrastructure and equipment through four sections named: 


Shops; Dry Bulk Handling Equipment Maintenance (Alto Rendimiento);
 

Electrical Shop; and Civil Works. 
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Port of Acajutla Organization Chart 
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The Alto Rendimiento Section is a unit specialized in the maintenance of the 

gantry crane and belt conveyors in Pier B which handle the dry bulks. 

Personnel Department 

This Department with 12 employees implements Human Resources 

Programs and procedures including recruiting, selection and training of 

personnel, as well as salary administration and labor relations. 

It is divided in three sections: Personnel Statistics, Personnel Welfare and 

Labor Relations. 

* Administrative Department 

This department with 55 employees performs all the administrative functions 

of the port. For this purpose it has eight sections as follows: Statistics; 

Collection and Payment; Accounting; Billing; Personnel Accounting; 

Inventories; Materials Warehouses; Telephone Services and Miscellaneous 

Services. 

5.1.3 Financial Diagnosis 

This section includes the financial diagnosis of CEPA, consolidated and for the ports of 

AlES and FENADESAL's (rail activities).Acajutla, and of FENADESAL'S port of Cutuco. 
This diagnosis are presented on the respective modal reports. This section presents 

CEPA's consolidated balance sheet and the income statements for the port of Acajutla, 

Port of Cutuco, and total consolidated. 

Beginning 1995, as part of the modernization process of the Treasury Ministry, it is 

will be reported according to the Centralanticipated that CEPA's financial results 
Government Accounting System. To date, CEPA continues to use the accounting system 

developed to fit its own purposes, and these results are presented below. 

a. Balance Sheet 

Table 5.1.1 presents the consolidated balance sheet, covering the Central Office, Port of 
The sheet is broken down by its mainAcajutla and ALES, for the years 1991 to 1993. 

During the period, the most noticeablecomponents, assets, liabilities, and equity. 

accounting changes were the following: 

The cleansing of exchange fluctuations related accounts and re-negotiation 

of long term debt, which allowed an accounting reduction of long term 

liabilities and the decrease of equity's "exchange fluctuations" items. 
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TABLE 5.1.1 
Comisi6n Ejecutiva Portuaria Autonoma - General Balance 

(in thousands of Colones) 

ITEM 1991 1992 1993 

ASSETS 

CURRENT ASSETS 
Cash and Banks 54,300 101,568 155,416 
Accouints Receivable 31,856 43,488 51,705 

Uncolectibde Accouits Reserves (6,995) (10.182) (13,706) 

Inventory 23,327 42,775 36,612 
Inventories Reserves (500) (4,278) (5,492) 

TOTAL ASSETS 101,988 178,461 224,535 

Buldings and Structures 185,858 187,592 187,615 
Machinery and Operating Eqipment 88,211 135,578 141,662 

Other Assets 21,405 24,186 49,663 

Depreciations (143,795) (158,246) (174,686) 
Total Assets 151,679 189,110 209,254 

DEFERRED ASSETS 2,828 6,143 10,443 

OTHER ASSETS 7,362 11,881 6,990 

TOTAL ASSETS 263,857 380,595 446,222 

LIABIUTIES 
CURRENT LIABILITIES 
Accrued Payables 110,065 135,030 88,809 

Reserves 24,293 49,899 54,808 
Total Curent Liabilities 134,358 184,929 143,617 
LONG - TERM UABIUTIES 
Long - Term Department 354,768 624,988 158,357 

Total Long - Term Liabilities 354,768 624,988 158,357 

EQUITY I 

O aiHOCapital Contribution 1,927 1,927 1,927 

Retined Earrings (Losses) (55,717) (58,716) (53,712) 

Curret Earrings (Losses) (2,999) 5,207 36,728 

Subsides to Airport 26,685 26,685 26,685 
Fixed Assets Donations 2,930 26,802 160,115 

Exchange Fluctuations (198,095) (431,227) (27,495) 

Total Equity (225,269) (429,322) 144,248 

TOTAL LABIUTIES AND EQUITY 263,857 380,595 446,222 
Source: CEPA 
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The significant increase of equity's "donations" item, which is reflected, in it 

majority, in increases of machinery, operating equipment, and other fixed 

assets of the Port of Acajutla. 

The low book value of fixed assets, particularly land values, which may not 

reflect their actual market value. 

-Thesignificant increase of current assets during the period, particularly cash 

and banks. For 1994, it is anticipated an even greater increase in current 

assets, as a consequence of the increase in operating utilities which, by the 

middle of 1994, were already above fifty million colones. This high level of 

current assets shows a sound short term financial position, which makes 

possible the introduction of long term improvements. 

,s a result of the above mentioned positive accounting movements, CEPA's financial 

iquidity indexes (see Figures 5.1.3 and 5.1.4) presente high levels, with current liabilities 

:overed by more than 1.5 times with current asets and cash and banks, and long term 

liabilities totally covered by assets and more than 90 percent covered by equity. These 

indexed, plus the anticipated utilities for 1994, show that CEPA can, if so is required to 

fulfill its objectives, almost triple its long term liabilities without jeopardizing its sound 

financial condition. 

In clonclusion, during the 1991-1993 period, a significant improvement in CEPA's financial 

condition is shown, with a higher debt capacity to develop the required improvements so 

as to increase CEPA's operating yields and competitive capacity. 

b. Income Statement 

0 Consolidated: 

Table 5.1.2 presents CEPA's consolidated income statement, for the years 

1991 to 1993. From the revenues side, the results show a noticeable 

increase in participation of AlES revenues and relative reductions of Port of 

Acajutla and Central Office revenues, being AIES now the major revenue 

generating division'. 

It should be noted that Central Office revenues are generated, almost inits entirety, from 

accounting charges for services rendered to the Port of Acajutda, ALES, and FENADESAL. 
Therefore, these revenues are accounted for twice, first as revenues inthe income statement 
of Central Office and, second, as distributed expenses in the income statement of Port of 
Acajutia, AES, and FENADESAL. 
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FIGURE 5.1.3
 

CEPA - Financial Liquid Indexes - Short Term
 

35
 

30v.
25
 

20
 

U 15
 

10
 

0I 	 /' 

1991 	 1992 1993
 

YEARS
 

15Ratio of Profit to Total Assets 	 0Ratio of Operating Profit to Total Revenues 

5-10
 



FIGURE 5.1.4 
CEPA - Financial Liquid Indexes - Long Term 
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TABLE 5.1.2
 
Comision Ejecutiva Portuaria Aut6noma - Consolidated
 

ITEM 

INCOME 

Port of Acajutla 

AlES 

Central Office 


Total Revenue 


EXPENSES
 

Operating Expenses 

Salaries 

Indemnizations ir Salaries 

Other Fringe Benefits in Salaries 

Wages 

IndemnizationinWages 

Other Benefits in Wages 

Other 

Material and Consumable 

Remuneration of External 

Depreciation and Amortization 

Travel and Representation 

Services Rendered 

TOTAL OPERATING EXPENSE 

Prior Fiscal Years Expenses 

Financial Expenses 

Total Expense 

CURRENT PROFIT (LOSS) 

Source: CEPA 

(in thousands of colones) 

1,991.00 1,992.00 - 1,993.00 

52.90% 4840% 119,74 45.9% 

38.80% 4350% 123,73 47.4% 

8.30% 810% 176.61 6.7% 

100.0% 100.0% 261,08 100.0% 

13.70% 12.9% 32,556. 16.6% 

9.30% 17,255.00 8.3% 4,412.0 2.30% 

7.30% 12,493.00 6.00% 15,019. 7.7% 

12.3% 11.8% 29,354. 15.0% 

5.00% 5.40% 3,823.0 2.00% 

4.20% 4.1% 10,340. 5.30% 

2.40% 3.50% 7,554.0 3.90% 

7.00% 6% 17,022. 8.7% 

12.3% 11.3% 22,954. 11.7% 

5.6% 7.3% 17,209. 8.8% 

0.5% 0.5% 694.00 0.4% 

6.1% 6.1% 15,213. 7.8% 

85.%6 83.80% 176,15 90.0% 

2.70% 1,084.00 0.5% 1.00 0.0% 

11.7% 15.7% 19,666. 10.00% 

100.00 100.0% 195,81 100.0% 

(3,000) 9,235.00 65,269.00 
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From the expenses side, during the 1991-1993 period, the m2jority of the 
items show increases in value, in particular salaries, wages, depreciations 
and amortization, and distributed expenses, and reductions in salary and 
wage related indemnization. Excluding indemnization, the relative 
participation of personnel expenses, salaries, wages and fringe benefits, 
increased from 39.9 percent in 1991 to 48.3 percent in 1993; depreciation 
and amortization increased from 5.6 percent in 1991 to 8.8 percent in 1993; 
distributed expenses increased from 6.1 percent in 1991 to 7.8 percent in 
1993; and indemnization decreased from 14.3 percent in 1991 to 4.3 percent 
in 1993. 

Taken together, CEPA's revenues increased almost fifty percent between 
1991 and 1993, while its expenses increased in less than ten percent only, 
and even diminished between 1992 and 1993. Therefore, CEPA's profits 
increased from ¢3 million of negative profits in 1991 to 065 million of positive 
profits in 1993. As a result, for CEPA as a whole, the financial profitability 
indexes (see Figure 5.1.5) show substantial improvements during the 1991
1993 period. 

Port of Acajula 

Table 5.1.3 show the Port of Acajutla income statement, for the years 1991 
to 1993. From the revenues side, the results show an increase of almost 28 
percent between 1991 and 1993. This increase is shown in all major 
revenue items, so that their relative participation stayed the same. It is 
noted that port tariff were adjusted during this period, so that new tariff 
started to be applied in 1992. Thus, the increase in revenues reflect both 
increases in cargo movement in the last years and increases in port tariffs. 

From the expenses side, during the 1991-1993 period, the same relative 
changes as CEPA as a whole are exhibited, but more accentuated. 
Excluding indemnization, the relative participation of personnel expenses, 
salaries, wages and fringe benefits, increased from 43.0 percent in 1991 to 
54.5 percent in 1993; depreciation and amortization increased from 4.2 
percent in 1991 to 9.4 percent in 1993; distributed expenses increased from 
5.5 percent in 1991 to 8.2 percent in 1993; and indemnization decreased 
from 19.0 percent in 1991 to 4.8 percent in 1993. It is noted that, during the 
1991-1993 period, there were no salary adjustment3 of collective contract 
personnel. Also, during the period, the Port of Acajutla received operating 
equipment donations, which is reflected the relative increase in the 
depreciation and amortization item. 
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FIGURE 5.1.5
 
CEPA - Financial Profitability Indexes
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TABLE 5.1.3
 
Comision Ejecutiva Portuaria Autonoma - Puerto de Acajutla - Results
 

ITEM 

INCOME 

General Cargo 

Container Service 

Solid Bullk Cargo 

Iqud Builk Cargo 

Service to Ships 

Other Revenues 

Total Income 

EXPENSES
 

Operating Expenses 

Wages 

Wages Compensation 

Other Wages Fringes 

Salaries 

Salaries Compensation 

Other Salary Fringes 

General Benefits 

Materials and Consumable 

External Service Remuneration 

Depreciations and Amortizations 

Travel and Representation 

Disibuted Expenses 

Total 6perating Cost 

Previous Fiscal Years Expenses 

Financial Expenses 

Total Expenses 

UTILIITIES (LOSS)TO APPLY 

Source: CEPA 

(in thousands of colones) 

1991 ] 1992 1093 

37,030.0 44,171 42.2% 41.1% 

12,256 11,831 11.3% 15.1% 

25,741 26,863 25.6% 22.9% 

3,237 4,286 4.3% 

11,137 13,179 12.6% 12.0% 

4,176 4.8% 

93,577 100.0% 104,794 100.0% 119,746 100.0% 

24,695 26,794 22.2% 32,556 27.5% 

16,651 17,255 14.3% 4,412 3.7% 

13,132 12,493 10.4% 15,019 12.7% 

7,135 7,703 6.4% 7.5% 

5,362 3,563 3.0% 1.1% 

2,468 2.2% 2.6% 

2,475 3.9% 4.1% 

7,692 7.0% 10,350 8.8% 

10,306 10,621 8.8% 

4,905 7.9% 

200 0.1% 

6,376 6.1% 

101,397 111,136 92.1% 111,074 93.9% 

5,948 

8,907 7.0% 7,163 6.1% 

116,252 100.0% 120.644 100.0% 118,237 

(22,675) (15,850) 1,509.00 
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Taken together, the Port of Acajutla expenses were keep constant between 
1991 and 1993. Therefore, the Port of Acajutla profits increased from ¢27 
million of negative profits in 1991 to €1.5 million of positive profits in 1993. 
As a result, for the Port of Acajutla, the financial profitability indexes (see
Figure 5.1.6) show substantial improvements during the 1991-1993 period. 

Figure 5.1.7 show the Port of Acajutla operating expenses for 1993, broken 
down by expense responsibility areas, Departments and Sections of the 
Operations and Maintenance Departments. Annex 5.1.1 show the expenses
broken down in grater detail, subdividing expenses to the level of cost center 
and expense account. These data was obtained from CEPA's Finance 
Department report titled "Analysis of Costs and expenses". 

This report presents all of CEPA's expenses (Central Office, Port of Acajutla, 
and ALES) broken down by cost center and exper-3e account. 

In Figure 5.1.7 it is noticeable the high proportion of the administrative 
departments (General Management, Administrative Department, and 
Personnel Department), with 17 percent of the total port expenses, and of 
the Maintenance Department, with 30 percent of the total port costs, and the 
!ow proportion of the Operations Department, with 44 percent of the total port 
costs. The remaining 11 percent is accounted for non-allocated expenses,
including indemnization (€3.1 million), financial expenses (¢7.2 million), and 
Central Office expenses distributed to the Port of Acajutla, but not allocated 
to the department level (€1.6 million). 

Other important aspects related to the reported expenses in Figure 5.17 and 
Annex 5.1.1 include the following: 

Expenses at the department level include Central Office 
distributed expenses, allocated proportionally between 
the five departments and the Port of Acajutla as a 
whole, corresponding approximately €1.6 million per 
department. These expenses are not allocated to the 
section level. 

The Administrative Department includes all electricity 
expenses, about ¢2 million. 

The Chief Office of the Personnel Department includes, 
among other, indemnization expenses (€1.9 million). 
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FIGURE 5.1.6
 
CEPA - Financial Profitability Indexes - Port of Acajutla
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FIGURE 5.1.7 
Comision Ejecutiva Portuaria Autonoma 
Port of Acajutla - Operating Expenses 

(period of 1993) 
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The Equipment and Services Section of the Operations 
Department includes, among other, the indirect 
expenses of stevedores (¢5.4 million), longshoremen 
(¢5.0 million), and equipment operators (¢2.6 million), 
and equipment depreciation costs (¢7.2 million). 

In the Stevedore and Longshoremen Section of the 
Operations Department, almost fifty percent of the 
expenses correspond to general cargo movement 
expenses. Inthe Warehouse Section such percentage 
increases to more than sixty percent. 

The Installations Section of the Maintenance 
Department includes, among other, the cost of the 
installations' insurance (¢4.0 million) and depreciation 
(¢2.8 million). The Equipment Section includes the cost 
of the equipment insurance (00.7 million). 

The Maintenance Section includes major workshops 
(€5.1 million) and minor workshops (¢2.7 million). 

S Port of Cutuco 

Table 5.1.4 show FENADESAL's Port of Cutuco income statement, for the 
years 1991 to 1993. From the revenues side, the results show no movement 
of general cargo in 1993. 

From the expenses side, during the 1991-1993 period, salary related 
expenses declined significantly, but was partly compensated by increases 
inwages. Intotal, the relative participation of personnel expenses, salaries, 
wages and fringe benefits, declined from 71.3 percent in 1991 to 56.1 
percent in 1993. It is also noticeable the high proportion of the Central 
Office distributed expenses, which in 1993 reached 20.5 percent of the total 
port expenses. 

Taken together, the Port of Cutuco expenses declined by 33.1 percent 
between 1991 and 1993, which, together with increases in revenues of 55.6 
percent in the same period, resulted in a reduction of losses from ¢3.2 
million in 1991 to €1.5 million in 1993. As a result, for the Port of Cutuco, the 
financial profitability indexes (see Figure 5.1.8) show substantial 
improvements during the 1991-1993 period. 
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TABLE 5.1.
 
Port of Cutuco - Income statement in thousands of colones)
 

ITEM. I~ 
INCOME 
General Cargo 321 
Solid Bulk Cargo 122 
Liquid Bulk Cargo 58 
Service to Ships 42 
Other Income 180 
Railroad Freight Rates 0.00 
Railroad Passenger 0.00 
Other Revenues 0.00 
Total Income 723 
Expenses 
Operations Expense 
Wages (including Wages Benefits) 1,263 
Salaries (including Salmry Benefits) 1.238 
Benefits 263 
Material and Consumable Products 170 
Remunerations and Amortizations 287 
Depreciactions and Amortizationes 33 
Travel and Representations Expenses 7 
Total Operating Cost 3,261 
Prior Fiscal Years Expenses 0.00 
Financial Expenses 103 
Distributed Expenses 516 
Total Expenses 3,880 
UTILITIES (LOSS) TO APPLY (3,157) 

Source: CEPA 
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FIGURE 5.1.8
 
FENADESAL - Port of Cutuco - Financial Profitability Indexes
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5.1.4 Port of /cajutla - General 

The Port of Acajutla in the western region of the country, is a complex of port installations
built around a harbor created by a combination of breakwater and wharf (Piers A and C)
and a finger pier, (Pier B). 

The configuration of the port is fairly efficient for handling bulk cargo, but difficult for 
moving break bulk and containerized loads, that most travel some 1500 meters to storage
yards and warehouses located on land. 

The location of the port isopen to the sea and during bad weather the port must close, on 
the average 2 to 3 weeks a year in the rainy season. 

Perhaps a more serious problem is the agitation of ' basin by long period waves 
entering the basin, that causes the interruption of ope ions and occasionally breaks 
mooring lines and fenders and forces the ships to cast off and leave port. These problems
close the port two or three times a year for periods of two to three days. 

The installations within the port boundaries include warehouses, storage yards, sheds,
shops, administration buildings and other facilities that occupy some 37 hectares in a 
piece of land of more than one hundred hectares owned by CEPA 

In addition, outside the port boundaries but adjacent to the port, private operators own
important facilities that include: silos, warehouses and tanks for the storage of solid and 
liquid bulks. These installations are important and constitute a fundamental component of 
the port complex. 

5.1.5 Port Infrastructure of Acaiutla 

In this section the infrastructure of the port is described and its present conditions are 
analized. 

a. Road Access 

Table 5.1.5 shows the main highway corridors that lead to Acajutla. 
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TABLE 5.1.5
 
Port of Acajutla - Highways Leading to Acajutla
 

OGEST. HIGHWAY MAN LOADS sTANCE CONDtTION 
ZONES I_____ Kma.I__________ I_____ 

Good (BeingFood stuffs, hardware, sugar,Sn. Salvador-
CA1-CA8 CA12 veehicles, gramns, Industrial 85 widened to a fourSonsonate-Acajutla Products and ferblizers lane highway 

Sn.Miguel-Sn. CAI-CA8 CA12 Coffee and Sesame 225 50% Good, 50% 
Salvador-Acajutla Fair 

Zona Six Onental, S CA2-CA12 Melons and Sugar 230 Fair 
C enb'ai-Acajuba 

Snta. Ana- Sonsonate- CA12 Coffee, Honey, Balsamo 60 Good
 
Acajutla
 

Ahuachapan- CA8-CA12 Coffee 60.00 Good
 
Sonsonate-Acajuda I I I
 

The main Origins and Destinations of Salvadorean Foreign Trade are linked to the port by 
either the San Salvador-Sonsonate-Acajutla Highway or by the Litoral Highway. 

Most of the port traffic uses the San Salvador-Sonsonate-Acajutla Highway. This is 
presently being widened to four lanes, significantly improving the access to the port for 
90% of its cargo. 

b. Railroad Access 

Acajutla is the terminal point of District 3 of FENADESAL. This transport mode is used by 
4.5% of the port traffic, consisting mostly of steel products, coffee and grains. In 1993 the 
railroad transported some 68,300 tons. Table 5.1.6 shows the principal origins and 
destinations of cargo linked to the port by railroad. 

TABLE 5.1.6
 
Origins/Destinations of Port Cargo Linked to Acajutla by Railroad
 

~..'. ' ~ DTANCE 

Sn. Miguel-Us itdn,Sn. Distrito 1 Coffee, Steel 292 Distrito 1 Bad, Distrito 3 
Saivador-Acajuda Distrito 3 prod./Cotton Fair 

Sta. Ana-Sitio del Nir~o, Distito 2 Fair
 
Sonsonate-Acajutda Distito 3
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c. Harbor Entrance 

With the protecting breakwater advancing to a depth of 19 m, the harbor has easy and 
ample access from the sea through a natural channel that requires no dredging and has 
few limitations other than shallow depths of less than 8 m in the western area of the basin. 

Outside the breakwater there is convenient anchorage for ships waiting to berth at the port. 

d. Piers and Berths 

Tables 5.1.7 and 5.1.8 show the main characteristics of piers and berths in Acajutla. 

TABLE 5.1.7
 
Port of Acajutla - Piers
 

PiE TY~0NflWTI0 j~ M JQTIWIDTh~t DO _ ___ 

Steel Sheet Piling Cells and
 
A Reinforced Concrete Deck 1961 310 37 10-12 
 Requres Repar 

Reinforced Concrete Deck on
 
B Piles 1970 348 28 10-12
 

Sand Filled Reinforced Concrete
 
C Boxed and Reinf. Concrete Good
Decks 1976 270 19 13.5-19 

TABLE 5.1.8
 
Port of Acajutla - Berths
 

MJOVS LUZA1TION ( [STUOK____VIVA 

A 	
Al 152 9 General Cargo Uquid and Bulks transit Chades and 

semi-portal cranes onA2 183 10 GeneralCargo, Uquid and Dry Bulks deck 
B3 137 9 Genera Cargo and Bulk Gantry cranes for

,oading 
B 	 B4 198 10 General Cargo and Blk unoading b uld o t n 

B5 137 9 General Cargo andblk heavy loads, belt conv. 
5 152 9 General Cargo and blk 

oacfng kcont. and 

C7 128 12 General Cargo, Lqud and Dry Bilks None
 
C and containers
 

1288 12 General Cargo, Uqid and Dry Bulks
 _ 8_ 12___ 	 and containers _None 
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* Pier A 

This is the port breakwater, built with a core of sheet piling cofferdams and 
cells protected on the ocean side by layers of rock and tetrapods. The top 
is a reinforced concrete deck that accommodates two berthing positions on 
the harbor side. Connecting to the shore, the pier has a transition area built 
on rock fill and rock armor that supports the access road to the installations 
on land. 

Sections of structure and transition zone are in urgent need of maintenance 
and repair due to corrosion of the sheet piling and movement of the 
tetrapods under wave pounding. 

CEPA has tried to resolve the problem with limited results. A more 
permanent solution is now under study and will require important 
expenditures. In the section "Programs of Rehabilitation and Maintenance 
of Infrastructure" of this report, this matter is discussed in further detail. 

Pier B 

This pier, built in the basin sheltered by Pier A, is a reinforced concrete deck 
on piles with berthing facilities on both sides for handling of dry bulks. 

Especially designed for this purpose, the pier is equipped with a travelling 
portal crane (Unidad de Carga) capable of unloading on the western berths 
and loading on the eastern side. 

The crane is linked by a system of belt conveyors on trestles to silos, 
warehouses, tanks and unloading facilities on shore. Some of these storage 
installations are property of the port, but the more important facilities are 
privately owned. 

The equipment on the pier is old and of low efficiency and the crane requires 
major rehabilitation. At this time, the pier fender system is being replaced at 
a cost of some 2.5 million dollars. 

* Pier C 

Pier C is an extension of breakwater A, built on reinforced concrete boxes 
filled with sand. The top is a reinforced concrete deck and its length 
provides for two 128 - meter berths, the deepest berths in the port, down to 
about 19 meters below sea level. 
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The pier has no fixed facilities on its deck of reinforced concree. It is used 
mostly by liquid bulk carriers and general cargo ships carrying containers 
on deck. 

For handling containers the pier is open and wide enough to permit the 
operation of tractors and trailers that move containers, loaded and 
unloaded by ship's gear, to a storage patio about 1,800 meters from the 
pier. 

For liquid bulks, mostly fuel oil and vegetable oils, the pier is equipped with 
pipelines conneced to storage tanks on the mainland. This pier is kept in 
good condition. 

e. Warehouses 

For storage and protection of general cargo, the port has warehouses and sheds. Their 
size and characeristics are listed in Table 5.1.9. 

TABLE 5.1.9 
Port of Acajutla - General Cargo Warehouse 

General Cargo Steel Struct 1960 4142 4200 Gen. Cargo Fair 
Transit Shed 

Warehouse 1 Reinf. ConcreteSncre
Structure 

1960 6000 Gen. CargoExo600epir
Exports 

Bad, req.
Repairs 

Gen. Cargo 
Warehouse2 Rein ConcreteStuce 1960 5600 5600 Imports, Boxesand Cartons Bad ,req.Repairs 

Stripping, and Bad, Req. 
VVarehouse3 Rein. ConcreteStructure 1960 6000 5600 Stuffing ofContainers Req.Repairs 

Gen. Cargo Bad, req. 
Warehouse4 Reiu.ConcreteStructiu'e 1960 4800 4000 Imports, Barrels,Bags RepairsRepairs 

Open Shed Steel StructiresW/O Wes 1978 10000 2000 
I 

Gen. Cargo
Imports I 

Fair 
_ __ 

For storage of dry bulks there are warehouses owned by the port, and silos and other 
facilitiesowned by private operators. Most of these installations are directly linked to the 
mechanized bulk handling system of Pier B. The main features of these storage structures 
are shown in Tables 5.1.10 and 5.1.11. 
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TABLE 5.1.10
 
Port of Acajutla - Bulk Storage Owned by the Port
 

TYPE OF 
WAREHOUSE CONSTRUCTION YEAR CAPACITY j UTLIATIOtN COND(TON 

TransitWaese Reinf. Concrete 1980 18,000 Wheat, Corn GoodWarehouse 

Bulk, Sugar Reinf. Concrete, AFrame 1970 12,000 Fertilizer, Soy Flouir, Good 
Warehouse Sugar 

TABLE 5.1.11
 
Port of Acajutla - Privately Owned Bulk Storage
 

O:WNERPRDUI CAPACITYTONS TIYPEOFI CONSTRUCTIO 
JYEARJ CONornON 

ALCASA Grains, Flour, Fertilizer 105,000 Reinf. Concrete 1963 a 1986 Good 

ALMAPAC Sugar, Fertlizer 40,000 Concrete and Brick 1979 Fair 

EXICASA Fertilizer 8,000 Concrete and Brick Fair 

1978 

DISFERSA Fertilizer 20,000 Concrete and Brick Good 

SAGRISA Fertilizer 12,000 Concrete and Brick 1972 Fair 

FERTICA Fertilizer 168,000 Reinf. Concrete 1964; 1975 Good 

1993 

SERTESA Fertilizer 20,000 Concrete and Brick Good 

UCAFES Fertilizer 10,000 Concrete and Brick Fair 

f. Open Storage 

For cargo that does not need closed storage protection, the port has open yards: one for 
large steel products and heavy loads, another for storage of automobiles and a third, 
fenced and concrete paved, for the storage of containers. These yards are described in 
Table 5.1.12 
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TABLE 5.1.12
 
Port of Acajutla - Storage Yards
 

Yard Ara i -A2 swrfo T U§Iatcrl conai 

Vehicles 42,000 Unpaved Storage of Vehicles Bad 

Containers 30,000 Concrete Storage of Containers Good 

g. Shops and Service Installations 

The port has several shops for the repair and maintenance of its equipment. These are: 
the Mechanical Shop, the Electrical Shop, the Shop of "Alto Rendimiento" that maintains 
the belt conveyors, and other minor shops. 

The Mechanical Shop is being enlarged and the spare parts warehouse is being movel 
to a new location, in preparation for the acquisition of new shop equipment. 
Table 5.1.13 shows the characteristics of these installations. 

TABLE 5.1.13
 
Port of Acajutla - Shops and Service Facilities
 

VKO CO TRCfO jARFA, M2__ IJMtUAMIN jONfI 
Steel Structure 

Mechanical w/Asbestos Cement 2,000 Equipment Repair Being enlarged 
Roofing 

Electiicai Satex walls w/asbestos 5 Maint. of Electric Good 
Cement Roofing System 

Belt Conveyors Saltex Wails w/Asbestos 250 Maint. of Belt Far 
BeltConveyors Cement Roofing Conveyors 

Steel Structure, Saltex 
Carpentry Walls and Asbestos 275 Maint of Civil Works Good 

Roofing 
Steel Stucutre, Saltex Preparation of Paint 

Painting Walls and Asbestos 80 Mixtures Good 
Cement Roofing 

Steel Structure and Under 
Parts and Supplies Asbe.tos Cement 602 Parts and Supplies Constructon 

Roofing (Relocation) 
Steel Structure and 

Washing Asbestos Cement 225 Washng of Equpment Bad 
Roofing 

Lubrication Open 108 Lubrication Bad 

Fire Protection Steel Strucutre, Saltex 60 Fire Station
Walls 
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h. Other Buildings and Installations 

The port has a two story building, of reinforced concrete structure, to house its 
administrative offices and services and those of government agencies related to port 
activities, such as: Direcci6n General de la Renta de Aduanas (Customs), Delegaci6n de 
la Corte de Cuentas (Central Auditing), Servicio Meterol6gico (Weather Station), Medical 
Service, Security offices and communications and Control Tower. Also, some shipping 
agents have their offices in this building. The building is well maintained and sufficient for 
the administrative needs of the port. 

Inside the port boundaries there are other buildings and installations, including: entrance 
and security gatehouses, conveyor control houses, offices for operations and equipment 
operators, emergency power plant, incinerator, platform scales and other appurtenances. 
On adjacent grounds the port has athletic fields and residences for port executives. For 
a description of these facilities see Table 5.1.14. 

TABLE 5.1.14 
Port of Acajutla - Other Buildings and Facilities 

BVGOR fAfawI 
dmiristrav. Bldg. Reinf. Concrete Sthuct. 

AYPEV~ 
3,220.00 

WIP 
Administrabve Offices 

j j 
Fair 

Ht Conveyors Control Reinf. Concrete Struct 144 Belt Conveyors Control Fair 
Ouse 

quip. Operators House Reinf. Concrete Struct 30 ECuip Operators'
Supervmory Personnel Fair 

Emerg. Power Plant Saltex and AsbestosCement Roofing 116 Emerg. Power Generation Good 

Operations Office Reinf. Concrete Struct 76 Operations SupervisoryPersonnielBd Bad 

Residences Prefabricated 3,021.78 Exec. Uving Quartes Fair 
Sports Fields Open 16,270 Sports Bad 
Secuity Gatehouses Cement block 87 Security Cood 
peight Sstations Open 87 Weigh Recording Good 
ncinerator Open 4,33W Waste Incineration Bad 

i. Internal Traffic Circulation 

The port has about 4 kilometers of paved roadways fairly well maintained for 
interiorirculation. Under normal conditions, there is no congestion or bottlenecks and traffic 
seems to flow smoothly, at present port throughput. 
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There are unpaved parking areas for trucks waiting to enter the port boundaries. Their 
area seems sufficient for today's traffic. 

The railroad trackage of the port consists of two spurs, one in front of Warehouse 3 and 
the other in front of Warehouse 1. 

j. Rehabilitation and Infrastructure Maintenance Programs 

The port is presently undertaking important projects of rehabilitation and maintenance of 
its infrastructure. Their principal characteristics are described in Table 5.1.15. 

TABLE 5.1.15 
Port of Acajutla - Program Improvement of Port Infrastructure 

PROJECT DESCRIPTION COST * FINAN. SCHED. 
Rehabilitation of the sstructure and 

Repair of Pier A nd its 
access 

Drainage System 

the breakwater of Pier A at Cells 14 
and 15. Cathdic protection on top of 

sheet piling facing the ocean 
Rehabilitation of the drainage system 328 German 1995 

Fire Control System 
Improvement of fire fighting sysems

including firemen's barracks, 2.093 German 1995 
equpment and a tug 

Warehouses Two warehouses for hazardous cargo 0706 German 1995 
Warehouse Rehabiliation Repair if stirage waregiyses 4.025 German 1995 
Shed for Crane Storage Steel structue shed 0.459 German 1995 

Container Terminal (not Pier and terminal, concept B, as 61 To be 
schedule yet) recommended by Frederick R. Hars I obtained 

Mllions of US dollars of 1994 
Source: CEPA 

k. Other Infrastructure Projects 

There are other infrastructure projects studied but not programmed yet. The most 
important is a container terminal. 

The project has been under study since the late 70's when Frederic R. Harris, Inc. studied 
the port conditions and produced a Feasibility Study for a container terminal. The 
Consultant found feasible a combination breakwater/pier connected to a container yard on 
land, for which designs and specifications were prepared. 

In early 1992 the Study was updated and the Consultant determined that the terminal will 
be needed before 2001 and will require an investment of some 61 million dollars. 
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5.1.6 Acautla Port Equipment 

a. Fixed Installations 

The port has a number of installations of equipment both on the piers and on land. These 
are: 

- Two semi-portal cranes on Pier A 
- One gantry crane on Pier B 
- A system of belt conveyors on metal structures that 

carry dry bulk cargo between Pier B and silos and 
storage warehouses 

- Pipelines between Piers A and C and storage tanks on 
land. 

* Semi -Portal Cranes 

There are two units on Pier A, running on one rail on the pier deck and 
another on the roof of a transit warehouse built on this pier. These are 
antiquated pieces of equipment of 3 ton capacity and of very limited use. 

* Gantry Crane 

Commonly know inthe port as "Unidad de Carga", the gantry crane installed 
on Pier B is a machine that uses a clam shell to unload and atelescopic pipe 
to load dry bulk cargo. 

Investigations conducted by German Consultants have revealed that the 
electrical systems of the crane require total replacement and the translation 
mechanism needs a complete overhaul. 

a Belt Conveyors 

The belt conveyors systems, hoppers and other appurtenances that serve 
the gantry on Pier B, are mounted on metal structures on the deck and on 
their way to silos, to other storage facilities and to unloading points. 

The conveyors have an average throughput of 250 tons per hour, 
transporting fertilizers, grains, soy flour, sugar and other dry bulks. The 
system is in fair condition but requires considerable maintenance. 
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0 Pipelines 

For loading and unloading bulk liquids a number of pipelines have been 
installed along Piers A and C.Table 5.1.16 shows their main characteristics 
and utilization. 

TABLE 5.1.16
 
Port of Acajutla - Pipelines for handling of liquid bulks
 

PIERIBERTH DIAMETER IN. LENGH, MTS J UTILIZATION 

Pier A (1) 8 800 Animal Fats, Vegetable Oils 

Pier A (1) 6 900 Animal Fats, Vegetable Oils 

Pier A (1) 16 1200 Molasses 

Pier A (1) 8 800 Vegetable Oils 

Pier A (1) 8 2000 Diesel Oil, Ailcohol 

Pier A (1) 6 2050 Diesel Oil, Alcohol 

Pier A (1) 4 900 Caustic Soda, AJcane 

Pier A (2) 10 1900 Diesel Oil 

Pier A (2) 4 1000 Causstic Soda, Acane 

Pier A (2) 8 2100 Diesel Oil,ProductsAlcohol, Chemical 

Pier A (2) 8 2050 Lubricants 

Pier (2) 16 1350 Molasses 

Pier C (7) 6 2000 Alcohol 

Pier C (7) 10 2200 Diesel Oil 

Pier C (8) 6 3000 Butane gas 
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b. Moving Equipment 

Table 5.1.17 shows the cargo handling equipment available at port piers, yards and 
warehouses. With important acquisitions recently made, the port now has sufficient 
equipment ingood operating conditions to satisfy present requirements. Listed here is only 
equipment in good condition. Since those in poor conditions have been sold at auction. 

TABLE 5.1.17
 
Port of Acajutla - Moving Equipment
 

I eQuIpmEN 

Front lift for handling containers 


Lift trucks 


Clamp lift rucks 


Stevedoring lift trucks 


Lift bucks 

Lift trucks 

Lift trucks 

Lift trucks 

Front loaders 

Front loaders 

Tractors 


Pu"S tractors 


Trartainers 


Tractors and trales 


Pl tractors 


Wagons 


Front loaders 


c. Tugs 

UIs 

1 Unit 

54 Units 

6 Units 

30 Units 

10 Units 

8 Units 

6 Units 

5Urits 

9 Units 

1 Unit 

15 Urits 

20 Units 

4 Units 

8 Units 

4 Urnits 

41 Units 

13 Units 

__AACIlY 

40 Tons 


3,000 Kgs. 


3,000 Kgs. 


3,000 Kgs. 


3,500 Kgs. 


5,000 Kgs. 


9,000 Kgs. 


10,000 Kgs. 


1.3 Cubic Mts. 


3.7 Cubic Mts. 


1.3 Cubic Mts. 


10,000 lbs. 


35 Torn 


Contenedor 40 


10,000 lbs. 


30-50 Tm/ Cap. 


1.0-1.5 Ydas' 


CONDM~ON_ 

New
 

Good
 

Good
 

Good
 

Good 

Good 

Good 

Good 

Good 

Good 

New 

Two Good
 

Two bad
 

New
 

New
 

Good 

Good 

The port of Acajutla has 3 tugs for docking operations and 2 small tugs to transport pilots 
and tanks ship gangs. Table 5.1.18 shows their ch,'acteri~tics and present operating 
conditions. 
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TABLE 5.1.18 

Port of Acajutla - Tugs 

TUG POWER YEAR CONOMION 

CUSCATLAN 1,700 HP. 1977 Good 

ACAXUAL 1.200 HP. 1954 S~ut inthe U.S. It still operates, buth with probably half of its onginal 
power 

SONSONATE 800 HP. 1969 Built in the U.S. May be used in berthing operations. 

CALUCO 225 HIP. BulIt inthe U.S. Only used for personnel transport between 
anchorage and piers 

SAN MIGUEL 250 HP. Good 

d. Equipment Improvement Program 

The port is carrying out several programs of rehabilitation and acquisition of equipment.
The main components of these programs are described in Table 5.1.19. 

TABLE 5.1.19 
Port de Acajutla - Port Equipment Improvement Program 

PROJECT I C I I H I 

Rehabiiftlion and replac. of
Rehabitalion of gantry certain crme comp. necessary 2.325 1995
 

crane to put mach. in good operat.
 
conchons 

Equip. for maintenanc.. A set of tools, eqUp. and 
isbumernaton req. to put th 0.262 1995 
mint. shops in good concton 

-Pxpose 40 ton A crane for handing containes, 8.5 1996
 
crane for Pier C dry bulks and heavy loads
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5.1.7 Acajutla Port Operations 

Acajutla handles dry and liquid bulks, break bulk and containerized cargoes. This section 
describes the manner in which these operations are carried out and the productivity 
achieved. 

a. Dry Bulk Cargo 

Table 5.1.20 shows the volumes of dry bulks moved through Acajutla in 1993. 

TABLE 5.1.20
 
Port of Acajutla
 

Traffic of Dry Bulks in 1993
 

PRODUCT TRAFFIC W
1993 

AVER.
SHIPMENT 

NUMBER OF 
Sf 

AVERAGE 
TIME 

TONS PIN PORT 

Im~orts: Fertilizer, grain, soy 
flour, corn dour, sodium, 597,767 12,000 51 
bicarbonate, others 92 Hrs 

E - Sugar 78,277 10,000 8 

For loading and unloading dry bulk cargo, Pier B, with four berths, is used. Normally 
unloading ships dock on the west side, at berths B3 and B4, while those loading use the 
east side, berths B5 and B6. 

This berth assignment is dictated by the design of the gantry crane that is equipped with 
clam shell unloading gear on one side and telescopic loading pipes on the other. For the 
transfer between pier and storage facilities belt conveyors are used in an operation totally
mechanized. When the product is to be transported to storage not directly served by the 
conveyors, the product is carried on the belts to an installation called "El Trompo", where 
trucks are loaded for transferring the cargo to the warehouse. 

Occasionally, bulk carriers berth at Pier B and at other piers to unload bulks with ship's 
gear directly into trucks, when the installation 3t Pier B is operating with another ship or, 
for other reasons, is not available. 

Depending on the type of operation, to silo, "trompo de carga" or direct unloading to truck, 
the requirements of manpower and equipment vary as described in Table 5.1.21 
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TABLE 5.1.21
 
Port of Acajutla - Handling of Dry Bulks
 

SHIP OPERAT. 

PRODUCTI VITY 

GANG COMPOSITION EQUIPMENT 
I 

BERTH 
TONS PER HOUR 

PER GANG PER HOUR 
UNLOADING TO SILOS OR STORAGE WAREHOUSE OR LOADING(TROMPO DE CARGA)
 

On SNhi
 
1Supervisor
 

2equip. oerators
 
2crane operators


5 stevedores 
On Deck 

2operators of belt 
conveyors 

equip. operator 
2 mechanics 
2 electicians 
2stevedores 

4 stevedores 
2 equipment operat 

2 Crane Operat
1 supervisor 
2 electriciars 

On Deck 
4 stevedores 
1 equip. operator 
1supervisor 
1 checkman 

Gantry crane and belt 
conveyors B3 y B4 250 250 

UNLOADING ON HOPPER 

B3 yB4 250Gantry Crane 

UNLOADING DIRECTLY ONTO TRUCKS WITH SHIPS GEAR
 

8 estevedores
 
2 wincwayman
 

2 Eqipment Operat. 
 G
1hatchwayman Clam Shels
1 Supervisor BClers 

1Auxiiary stevedores Front loadersOn Deck Frolaers 
4 Stevedores Blldozer 

1 equipment operator 
1 supervisor 
1checkman 

Al; A2 
13; 64 25 75 

B3; B6 
5;B 
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b. General Cargo - Break Bulk 

For the loading and unloading of break bulk, ships normally dock at Pier A where a transit 
shed is available, or in Pier C when Pier A isoccupied. 

For certain products, mostly coffee inbags, the transit shed isused to assemble shipments 
in advance of ships arrival. For other products the shed is an intermediate point of 
marshalling cargo, between ship side and port warehouses, sheds and yard. The transfer 
between transit shed and storage facilities is made on platforms pulled by tractors. Solid 
and liquid bulks are also unloaded at berths C7 and C8. 

Table 5.1.22 shows the main products handled as break bulk at the port and Table 5.1.23 
indicates the manpower, equipment required and productivity of the cargo handling 
operation. 

TABLE 5.1.22
 
Port of Acajutla - Break Bulk Trafic in 1993
 

. . . "f.. P.. .I... AVEa 
... NUMBER OFA1 A H"AVERAGE 

PRODUCT FC IN1P13 TIME IN______PR__UT__£ ..... FC $:SHIPMENT I_"PORTOUR, 

Break bulk imports:
 
Steel products 92,469
 

Products for Industry 19,264 

Gran inbags 19,668 1.200 141 31 

Other imports 37,324 

Total imports 168,725 

Suga inbags 40,879 

Sesame seeds 2,152 

Coffee inbags 57,115 1,200 100 31 

Other exports 21,270 

Tota exports 121,416 
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TABLE 5.1.23
 
Port of Acajutla - Break Bulk Handling
 

PRODUCTIVITY TONS PER HOUR 

GANG COMPOSMTION EUIPMENT BERTHS 

PER GANG P/HOUR SHIP 
IN OPERATION 

On Ship 
1 supervisor 
8 stevedores Ship's gear Al, A2 20 60 
2 winchman C7, C8 
1 hatchwayman
 
2 au)dliary stevedores
 

iequip.operator
 
1 supervisor
 
4 stevedores Lift bucks 
 20 60 
1 checker 
1 Foreman 

In Warehouse Recepton
andl Derlte
 
1 warehouseman Wagons

2 checkers 
 10 N/A
1 equipment operator 
4 workers 

c. Containerized Cargo 

Table 5.1.24 lists the products handled in containers at the port and the quantities of 
imports and exports that used this system in 1993. 
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TABLE 5.1.24
 
Port of Acajutla - Container Traffic in 1993
 

1~MF j
IAVERAGE TIMEIPONUMBER OF SVERAPTRAFFIC IN 1993 AVERAGE. SHIPMENT 
PTONS TONS SHIPS S IN OR 

IN HOURS 

Imports: 4,617
 
Spare parts 2,908
 
Machinery 2,193
 
Hardware 2,13
 
Lubricants 2,130 1,800
 
Foodstuffs 5,190
 

Products for Industry 5,821
 
Other imports 46,151
 

Total Imports 69,010 5,750 12 20 

Emorts 
Coffee 43,198
 
Foodstuffs 1,064
 
Sesame seeds 1,322
 
Other exports 18,265
 

Total Exports 63,849 6,400 10 

Acajutla does not have a specialized container facility. The containers are transported in 
combined break bulk/container ships of about 15,000 T.R.B., lengths of 150 mts. and draft 
of 10 mts. 

The containers are loaded and unloaded with ship's gear directly on to and from tractor
trailers. These vehicles transfer the boxes between shipside and container yard where 
transtainers and a front lift stack the containers up to three high. The manpower and 
equipment requirements for this operation and its average productivity are shown in Table 
5.1.25. 

The operation of stripping and stuffing containers takes about 30 minutes per 20' box. 
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GANG 
COMPOSITION 
COMPO....ON 

On ship 
12 stevedores 
1 Foreman 
1 stevedoreman aux. 

On deck 
1equipment operator 
I supervisor 
4 stevedores 
1 checker 

In storage yard
 
Recei./Deliv. 


1 checker 

2 equipment operat.

1yard supervisor
 

Stripping and stuffing
 
1 checkor 


1 equipment operat 

4 workers 


TABLE 5.1.25
 
Port of Acajutla - Container Handling
 

PRODUCTIVITY TONS P/HOUR 
EQUIPMENT BERTHS PER HOURS 

POPERATION 

Shp's gear 

Tractors and traile preferebly 

Transtainer
 
Front lift
 

10 

Transtainer 2 TEUs Por 
hora 

Lift__ruck 

d. Liquid Bulks 

Liquid bulk tankers dock at Piers A and C and connect to pipelines installed along the 
decks to transfer the product between tanker hold and storage tanks. The main products
and the volumes handled in 1993 are shown in Table 5.1.26. 

TABLE 5.1.26
 
Puerto de Acajutla - Liquid Bulk Traffic in 1993
 

PRDTRAMO 
______ _,__._._ _ISHPIIPMENT/TON 

Diesel ol 168,750.00
 
Lubricants 46,171.00 


Butane 38,710.00 
Cotton seed od 31,977.00 

Exp"*ts 

Molasses 46,145.00
 
AJcohal 25,510.00
 

BIE OFo p [JVE GE WiE OPJ
9 . . PtN PORT 

5,700 74 50 Hrs 
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The unloading of imports use the ship pumps and for loading exports there are pumping 
stations on land. The requirements of manpower and equipment and the productivity of this 
operation are shown on Table 5.1.27 

TABLE 5.1.27
 
Port of Acajutla - Handling of Lliquid Bulks
 

PRODUCTUVITY 
GANG__ _ _ _ __ _ _ _ _ _COMPOSITION EQUIPMENT BERTH 

TONS PER HR OFPER GANG OPAiN 
ISHP OPERATION 

Iriciation and
 
completion of Imports: SNp's
 
operation: pumps
 
10 stevedores Al. A2, C7 o C8 130 130
 
Duri ngF 
 Mr s
 
Ioadin'unoadr Storage pumps
5 stevedor'es L trg u p 

The port consists of one pier, with one berth on each side, that handles break bulk and 
liquid and solid bulk. The pier is a reinforced concrete deck on piles connected to land 
by an access trestle about 91 mts long. 

5.1.8 Port of Cutuco- General 

The Port of Cutuco on the Gulf of Fonseca in the eastern region of the country is located 
185 kms by road and 252 kms by rail from San Salvador. 

Both the substructure and the superstructure show advanced deterioration by corrosion 
and are in urgent need of repair. 

FENADESAL is the owner of the port and the pier can be reached and operated only 
through the railroad. 

5.1.9 Port Infrastructure of Cutuco 

a. Inland Access 

While the pier itself cannot be reached by road (the trestle is a railroad trestle only) the 
warehouses on land have highway access. The highway corridors that connect the region 
to the rest of the country are shown on Table 5.1.28. 
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TABLE 5.1.28
 
Port of Cutuco - Highway Corridors leading to Cutuco
 

ORJGIDEST ZONES HWY MAJN PROUCTS DISTANCE. CONDITION 

Zacatecciuca, Usiut~n, CA2 Cotton. and coffee 142 Fair 
La Ur~nion_ __ _ _ __ _ _ _ 

Usultan. San Miguel, Coffee, cotton, fertelizar, 
La Uron CAI ols 90 Fair 

Morazi, La Uri6n CA7. CAl Fertelizer 85 Fair 

b. Railroad Access 

Cutuco is the eastern terminal of District 1 of FENADESAL that links San Salvador with the 
principal cities of the central and eastern regions of the country (Cojutepeque, San 
Vicente, Zacatecoluca, Usulutln, San Miguel and La Uni6n). 

All cargo has to be moved to or removed from the pier by railroadcar or platform. 

In 1993 37,062 tons of dry b '- and 3,902 tons of liquid bulks were imported through 
Cutuco. The Port had no of' *ractivity. 

c. Harbor Access 

To reach Cutuco ships follow a natural channel that connects the southern part of the La 
Uni6n Bay with the Fonseca Gulf. The channel does not require dredging but has a limiting
depth of 23' at low tide. Ships needing a deeper draft must wait for high tide to enter the 
port. 

East of the berth there is convenient anchorage with depths of 12 to 14 mts. 

d. Piers and Berths 

The only pier of the port has a berth on each side. The ocean conditions are calm and
 
operations are seldom intenupted by bad weather.
 

The characteristics of the berths are shown on Table 5.1.29.
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TABLE 5.1.29
 
Port of Cutuco - Berths
 

BERTH MAX LENGHT DRAFT UTILIZATIO N INSTALL. ON DECK 

N Gen Cargo Transt shed and railoadliqud/solid bulk tracks 

South 124 Mts 7 62 Mts Gen. Cargo 

The one track line coming to the port provides one spur to the south berth and two to the 
north. 

e. Warehouses 

Te port has 7 warehouses for storage of general cargo owned by the port and one owned 
by Direcci6n General de la Renta de Aduanas. The total area of these buildings is 26,000 
m2 and their total capacity is estimated at 16,700 tons. Table 5.1.30 shows the 
characteristics of the warehouses. 

TABLE 5.1.30 
Port of Cutuco - Cargo Warehouse Characteristics

IWAfR.HOUSJTYPE OF 1YAR M2I AND
N1JMSEERS jCONSTRUCTMOj 1AE CAPACifY_ ODTO 

j 

1 Steel structu'e 1910 2229 General cargo
500 MT 

Bad 

2 Saltex and steel roofing 1955 2384 General cargo
2.900 MT 

3 Open with steel roof 1958 ,428.00 Cotton
5,600 MT 

5* Saltex w/plastic roofing 977 2,596 Coffee5,700 MT Fair 

6 

'Warehouse 

Open w/ plastic roofing 

No. 4 was abandoned 

1979 3,610 Ge neral Cargo4,000 MT Fair(Rented) 
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f. Other Storage Facilities 

The port does not own facilities for bulk storage but private operators have warehouses 
adjacent and in the vicinity of the port with highway and rail access. These warehouses 
provide storage for some 28,000 tons. 

Also the port has open storage yards more than adequate for present needs. 

g. Other Buildings and Installations 

Other installations in the port include: 

An administrative building that houses the office of CEPA, FENADESAL, Customs and the 
Weather Station. 

Maintenance shops of 189 m2for railroad equipment, lift trucks and other port equipment,
 
and a storage room for spare parts and office supplies.
 

A combination barracks/office of 156 m2 in very poor condition for the port security guards.
 

5.1.10 Cutuco Port Equipment
 

The port does not own cargo handling equipment and operates with a few lift trucks and
 
front loaders, almost obsolete, on loan from Acajutla. The only fixed equipment in the port

is a 180,000 lbs. scale.
 

The port has no tugs. Ships can berth without tug assistance but they require a pilot. 

Table 5.1.31 shows the equipment available at Cutuco. 

TABLE 5.1.31
 
Port of Cutuco - Movil Equipment
 

NUMBR :TYPE OF EQUIPMENT CAPACITY CONOI17. BSERVATI,
 
5 lift bucks 3,000 Lbs. Fair Lack spares
 

2 Front loaders 1 Cubic Yard Fair Very old equipment
 

1 Front loader 1.5 Cubic Yard Fair
 

9 Gondolas 80,000 Lbs. Fair
 

4 Gondolas 40,000 Lbs. Fair
 

The average age of the equipment is over 20 years. The port has no maintenance 
program, limiting its work to emergency repairs only. 

N,
 



5.1.11 Port Operation and Productivity in Cutuco 

The participation of Cutuco in handling Salvadorean waterborne cargo has been greatly
reduced, decreasing from 205,000 tons in 1979 to only 41,000 tons in 1993. Its traditional 
exports, cotton and coffee, are no longer exported through Cutuco: Cotton because El 
Salvador ceased to be an exporter of cotton years ago and coffee because the plantations 
in the Eastern region were heavily damaged during the war, In 1993 only fertilizer in bulk 
and some liquids in bulk were imported. 

a. Dry Bulks 

The unloading of dry bulk uses chinguillos that are filled by hand in the hold to be raised 
by ship's gear to unload into railroad gondolas which transport the product to the 
warehouses.
 

Normally 3 or 4 gangs operate filling simultaneously 3 or 4 gondolas. Their productivity is 

about 21 tons/hour/gang. 

The gang consists of the following: 

IN THE HOLD ON DECK 

1 Foreman 
1 Supervisor 
2 Winchmen 
1 Hatchwayman 
12 Stevedores 

1 Supervisor 
1 Checker 
6 Stevedores 

b. Liquid Bulks 

Liquid bulks may be handled in both berths although preferably the south berth is used. 
Tankers connect to pipelines and pump the product to storage tanks at rates of 175 to 200 
tons per hour. Both the pipelines and the storage tanks are privately owned. 

5.1.12 The Competitive Position of the Pos 

Cutuco and Puerto Quetzal on the Pacific and Santo Tomds de Castilla and Puerto Cortez 
on the Atlantic coast are geographic positions to compete for cargoes handled by Acajula. 
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Cutuco because of its lack of facilities and services is not really a competitor and only
attracts a very small amount of bulk cargoes with destinations close to Cutuco. Only a 
resurgence of the export commodities of the region, coffee mostly, together with
construction of a new facility or complete rehabilitation of the pier and provision of highway 
access to ther berths, could change this situation in the medium to long term. 

The Atlantic ports, more than competitors, are complements to the Salvadorean port
sector, compensating the lack of national ports on the Atlantic for trade with the Gulf of 
Mexico, the Eastern Coast of the United States and Europe. Therefore, the main 
competition of Acajutla with ports that serve the same hinterlands is only Quetzal. 

In this phase of the study, the competitive position of Puerto Quetzal vs. Acajutla is
analyzed. Inthe second phase, an analysis will be made to determine if Central American 
ports on the Atlantic in fact have lower costs and higher efficiencies to divert cargo that 
should be using Acajutla. 

a. Cargoes 

Not all cargoes handled in Acajutla can be handled by Puerto Quetzal, 

Liquid bulksshould be handled only in Acajutla (where all storage facilities are located).
Puerto Quetzal only becomes and option if the difference in port costs is sufficient to 
compensate the cost of 270 kms of land transport in tanker trucks from Quetzal to Acajutla
and the inconveniences and costs of crossing the border, paying the tankers' empty return
and the double handling of the product. It can be shown that this is not the case, and that
the cost of shipping Salvadorean liquid bulks through Quetft1 is considerably higher
compared to shipping through Acajutla, as indicated in Table 5.1.32. 

For solid bulk cargo the situation isvery similar since the large importers of products in
bulk have inAcajutla important storage facilities exceeding 300,000 tons of capacity which 
Quetzal lacks. With the same analysis it can by demonstrated that Quetzal is no 
competition for the handling of this cargo. 

In general cargo there could be competition in containers, steel products and grains in 
bags. 

Some conainertraffic that should go to Acajutla is now using Puerto Quetzal. The most
important factor in container transport is the level of service. An examination of shipping
line schedules for both ports indicates that the container service in Quetzal is by far 
superior to that offered in Acajutla because of the lack of equipment in Acajutla for 
handling containerships. Without this equipment only general cargo ships with containers 
on deck can be handied in Acajutla, whic!h, offer poor schedules and slow service. 
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It is academic to compare the present level of costs for handling containers in both ports
 
since regardless of the difference in cost Acajutla cannot offer the service and, therefore,
 
cannot attract containerized cargo.
 

Itshould be noted, however, that existing infrastructure of Acajutla could be improved for
 
handling containerships, with expenditures considerably lower than those required to build
 
a specialized container terminal. A container crane could be installed on Pier C and thus
 
the port could accommodate container vessels (without ship's gear) which today cannot
 
use the port. This solution is already under consideration and it is estimated that Pier C
 
with the new crane could handle fifteen to twenty containers an hour. The container yard
 
in Acajutla and the yard equipment could be sufficient for this improved operation.
 

b. Costs 

A preliminary comparison of port costs indicates that Quetzal is not atractive for 
Salvadorean traffic since the cost of its operations are higher than in Acajutla in most 
cases, as shown in Table 5.1.32. 

TABLE 5.1.32 
Cost of Operations - Acajutla vs. Quetzal 

ACAJUTLA QUETZAL
 

1.Urdoading # 74.64/tm #41.48/tm

Steel and iron #15.65fTM €40.88/TM

Dry Bulks
 
Uquid Bulks f 231.85/cort. € 192.76/Cant

Contaklers 

2.Dockage OITM O/TM 

Steel and iron 54.30 64.40
 
Dry Blks 21.10 38.65
 
Uquid Bulks 10.55 37.70
 
Contaiers FCL (ShpCharges) 365.85 466.75/Cont
 

Containers FCL (user) 45.30 120.10/Cont 

3.Land Freight Quetz-San Salvador # 100/MT 
Soirce: Frederic R. Haris, Inc. (Annex5.1.2) 

The table shows that most charges are lower in Acajutla and in those that are higher, the 
difference is not sufficeint to offset the cost of land freigth. Consecuently, for general 
cargo, solid bulks and liquids Acajutla offers lower costs and better infraestructure and 
handling than Puerto Quetzal. 

Future competition among the ports of Acajutla, Cutuco and Quetzal is analyzed in Annex 
5.1.3 in terms of differences in land and sea costs. 
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5.1.13 Conclusions and Recommendations 

a. Port of Acajutla 

0 Institutional Structure 

Until 1994 when Direcci6n General de Transporte Maritimo was created,
there was no specialized agency in the country involved in the regulation,
control and promotion of maritime transport. El Salvador is not signatory of 
most of the international agreements relative to maritime activity. It is 
expected that this new organization will fill a void that is retarding the growth
of this activity en El Salvador and denying the country its many benefits. 

There is no real autonomy given to the Port Manager of Acajutla except for 
routine aspects of daily operation. All major decisions and functions are in 
the hands of CEPA in San Salvador, making the management process slow 
and cumbersome. 

There is an absence of planning and engineering functions in Acajutla,
capable of responding directly to the needs of the port. It is recommended 
that a department, in charge of these functions, be created inAcajutla. 

There is no unit incharge of environmental protection in spite of the fact that 
port operations may significantly affect the ecological balance of the region.
It is recommended that such unit be created. 

There is no unit in charge of supervising the safety of private installations on 
the port grounds. Numerous pipelines run along the piers and require careful 
maintenance that should be supervised by the port. It is recommended that 
this situation be evaluated and a unit be created for this purpose. 

There is no unit in charge of the promotion of the port and its services. It is 
recommended that such unit be created. 

* Port Property 

The land owned by CEPA in Acajutla - more than 100 hectares - is more 
than enough for any foreseen enlargement of the port. 

Part of this land is in the periphery of the port proper and could be used to 
promote, by sale or lease, its utilization by private users, inthe construction 
of industrial installations related to the port activity. An industrial park here 
could be a source of income for CEPA and of traffic for the port. 
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0 Piers and Berths 

Pier A urgently needs repair in order to stop its process of deterioration. It 
is urgent to finalize the agreements for securing the necessary funds, in 
order to implement the rehabilitation of this structure as soon as possible. 

Pier B is presently undergoing installation of new fendering systems. Once 
this work is completed this pier will be in good operating condition and will 
not require investments in its infrastructure, for the short term. 

• Warehouses and Storage Yards 

The roofs of the general cargo warehouses are in very poor condition, 
significantly reducing storage capacity, currently being repaired. Once the 
warehouses are repaired the port will have sufficient storage capacity to 
satisfy the demand for storage until there is a substantial increase in traffic. 
See Table 5.1.33 where static capacity of warehouses and percentage of 
utilization are indicated. 

TABLE 5.1.33
 
Port of Acajutla - Capacity and Utilization of Storage Facilities
 

Facility Utillzation199 Annual Utilization 
........ _ 3 Capac.MT/Yr percentage
 

B. Warehouses - 50 216 23
 
Port
 

B.Warehouses - 600 Over 1,000 65
 
Private
 

Break B. 210 235 89 
Warehouses 

Automobie Yard 10,000 units 14,000 units 71 

Open Storage 100 150 67 

Containers Yard 23,744 TEUs 32,400 TEUs 73 
B.=Bulks 

0 Fixed Equipment Installations 

The port's most productive system, the gantry crane and its belt conveyors 
on Pier B,requires important rehabilitation, for which a Feasibility Study has 
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been prepared.The implemientation of this project will enable Pier Band its 
installations to operate satisfactorily for the next ten years. 

On Pier A the installation of a multi-purpose crane is for handling bulk cargo, 
heavy loads and containers ispresently under consideration. This would be 
an important addition to the port, which could handle containerships without 
ship's gear and would be a short term alternative to a specialized container 
terminal. It is recommended that a detailed study be made to optimize this 
equipment for handling containers. 

• Cargo Handling Equipment 

The port has received important additions of new equipment for handling 
break bulk and containers. With this new equipment the port should be able 
to reduce maintenance costs and should have ample capacity to handle 
cargo at present levels. 

* Pipelines 

The port handles various liquid products, chemicals and fuels through 
pipelines that run along Piers A and C to the storage tanks. These pipelines 
are privately owned but occupy strategic locations in the port, where an 
accident could create complete disruption of port operations. 

It is recommended that the port supervise and oversee the maintenance 
given to these pipelines by the users, as their failure could result in severe 
damage to life, environment and the porL 

* Shops and Maintenance Procedures 

The maintenance function is difficult and expensive as a result of the age of 
installations and equipment, the proliferation of machines of different makes 
and the lack of appropiate equipment and tools in the machine shops. 

Purchase of new equipment for the shops and modernization of the facilities 
are underway. Also procedures have been changed to permit larger 
participation of private machine shops in the repair of port equipment. It is 
expected that these programs will improve the maintenance functions of the 
port and reduce its costs. 
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0 Cargo Handling 

Many of the requirements of the labor contract with the port workers' union 
impose duplication of personnel, some of whom are paid overtime. The 
stevedoring gangs involved in cargo handling, as required by the union, 
have excessive manpower and follow procedures that are inefficient and 
obsolete. 

The cargo handling operations show very low productivity. Numerous factors 
have contributed to the deterioration of productivity while increasing costs. 
This subject will be analyzed in detail in the second phase of the Study. 

There is a clear disregard for safety regulations in the operation of the port. 
It is recommended that the unit of industrial safety reorganize its procedures 
in order to enforce safer work practices. 

t. Port of Cutuco 

• Pier 

The pier is in very poor condition. A thorough engineering and safety 
inspection of the structure is recommended together with a preparation of an 
estimate of the cost of its rehabilitation. A report on this subject prepared in 
April of 1993 does not furnish information sufficient to make decisions on this 
structure. 

* Utilization 

After handling more than 300,000 tons a year in the 1970s, the operation of 
Cutuco today is fporadic and minimal as a result of the war. The port seems 
to be gaining in activity and at present ihe marginal ccsts of keeping the port 
operating are low and its income may be sufficient to cover costs. 

For the middle term it is necessary to decide whether it is feasible to keep 
the port in operation. The preparation of such study is recommended. 
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5.2 Port Analysis - Introduction 

In the First Phase of this Study a diagnosis of the conditions of the port sector was made 
for the purpose of determining the capacity of the ports and their sufficiency to serve port 
traffic demand in the period 1995-2015. 

The diagnosis indicated that improvements would be needed in two basic areas: 

/' The Procedures of Cargo Handling, and 
/' The Ports Infrastructure 

Consequently, the analyses of changes in operation and infrastructure improvements that 
may be required are the subjects of this Second Phase of the Studies. 

Some of the work included in this report has been prepared for the critical examination of 
certain aspects of today's operations. An example of this type of analysis is the study of 
cargo handling at each berth in Acajutla during 1993. 

Other studies presented here measure the impact, especially the financial impact, of the 
initiatives and recommendations of the Consultants. For this purpose a structure of cost 
of Acajutla was prepared which facilitates the evaluation, in financial terms, of changes in 
the existing systems of operation and permits the calculation of the impact of future 
variations in the composition of the cargo handled by the port. 

The Study starts with the design of an "Improved Operation" intended to eliminate the 
deficiencies in operation observed in the First Phase of the Study and estimates the 
additional capacity that could be obtained at the ports and savings the implementation of 
the "Improved Operation" would report to CEPA. 

The Consultants then analyzed the traffic assigned to the ports by the Transportation
Model of the Intermodal Study, which contemplates two altemative scenarios for the future 
development of the highway system. For these scenarios the Consultants identified the 
improvements in infrastructure and installations required by the ports to satisfy the 
demand, and calculated the financial feasibility of required investments. 

In the last Section of the Report, the Consultants study the potential privatization of the 
operation of the ports, identifying the activities that can be handled by private operators 
and estimating the income that such concessions could generate for Port Authorities or for 
the government of El Salvador. This analysis, though preliminary, gives an idea of the 
potential of this system of port operation 

At the end of each analysis the Consultants present their conclusions and 
recommendations. 
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Most of the tables included in the report and its Appendices are the result of computations 
and estimates made by the Consultants. Whenever the information is from a different 
source, the source is identified at the bottom of the table. 

5.2.1 Utilization and Capacity of Acaiutla 

In the First Phase of the Study the low productivity of Acajutla was identified as a 
deficiency that increases port costs and impairs the competitive position of the port. In this 
Second Phase the analysis has been expanded, examining in detail the performance of 
each berth in 1993 and designing an "Improved Operation" with practices more in keeping 
with a modern port. 

To analyze the causes of the problem and probable solutions the Consultants have 
gathered information from the Executive Personnel of the port, especially in the divisions 
of operations maintenance, administration and systems. These functionaires of CEPA have 
generously contributed information, comments and their own experience. The Consultants 
thank them for their valuable contributions. 

The analysis of berth performance is based on records that CEPA maintains of the 
attention given to each ship, indicating berth used, hours at berth, hours of operation, 
delays and interruptions. The Consultants have combined this information with data on 
volume of cargo handled and, as a result, they have obtained a detail of the performance
of each berth, the time of actual operation and the productivity obtained at each berth by 
type of cargo. 

a. Idle Time at Berth 

The type of information that the database contains, Mich includes 396 ships, is illustrated 
in Table 5.2.1. Probably the most relevant information shown here is the length of time that 
ships remain idle at berth, which averages about 30% of the ship's time at berth. 

Worse yet, when idle times and interruptions of the operation at berths of high productivity 
are analyzed, the Consultants find delays even higher that seriously impact on the 
productivity and costs of the port. As indicated in Table 5.2.2, at berth B4, the most 
productive of the port, ships were idle 43% of the time. This additional time of ships at 
berth represents an annual extra cost of one million dollars for the users of that berth. 

Of course not all interruptions can be eliminated. About ten percent are due to weather, 
ocean conditions or other unforeseen events, but in 1993 most of the delays were caused 
by lack or deficiency of equipment, but more often by union requirements and labor 
practices of interruption of work that have become routine in this port. 
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TABLE 5.2.1
 
Acajutla - Bulk Mobilization and Berth Occupation in 1993
 

BULK CLASS UNLOAD HANDLING 
MT MT TIME 

21284 GENERAL BULK 27379 77121 
BERTH A-1 41348 LIQUID BULK 152995 128438 

0 DRY BULK 16986 7735 
3164 CONTAINER 5299 15155 

BERTH A-2 79118 GENERALBULK 5850 1926 76 
9686 LIQUID BULK 131331 815J5 

0 DRY BULK 5250 525 
3164 CONTAINER 1784 8886 

STAY AT PIER A 6750 HOURS 

BERTH B-3 959 GENERAL BULK 6229 10155 
0 LIQUID BULK 8613 27623 
o DRY BULK 114012 9171 

2572 CONTAINER 2750 1351. 

BERTH 84 128 GENERAL BUILK 592 823 
0 LIQUID BULK 0 0 

78277 DRY BULK 41139 30219 
2770 CONTAINER 3283 61.2

214569I 

BERTH B-5 234 GENERAL BULK 35172 31785 
0 LIQUID BULK 0 0 
0 DRY BULK 15772 2785 

11719 CONTAINER 10238 294.45 

STAY AT PIER B" 7168 HOURS 

BERTH C-7 23491 GENERAL BILK 62334 10982 
25447 LIQUID BILK 512G5 718 82 

O DRY BULK 35153 228.5 
13088 CONTAINER 18242 445.13 

BERTH C-8 0 GENERAL BUILK 1483 3D1I 
O UQUID BULK 1196 110.15 
O DRY BULK 0 0 

3144 CONTAINER 1252 392 
1 971 

STAY AT PIER "C" 3588 HOURS 

TOTAL TIME AT PIER1 , 

175134 

INACTIVE TIME AT PIER23 

I5278.30HOURS 

I HANDLING TOTAL TIME 

1Z22.73 HOURS 
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CUADRO 5.2.2
 
Comportamiento del Atracadero B4 - Acajutla en 1993
 

TIME EN 
PIER 

JANUARY 
ENTRE RIOS II 1450 
OMINA 5350 
FANNIE ANNE 11710 

TOTAL IN PIER 185.10 
MONTHLY IDLE TIME % 

BULK 
MOVEMENT 

859 
11074 
25000 

CLASS 

6 
3 
3 

HANDLING 
EFFECTIVE TIME 

8 
29 
81 

OPERATION 
OUTPUT 

105 
389 
308 

IDLE 
TIME 

630 
2500 
3590 

36 
672 

BERTH B.4 
FEBRUARY 

PRIME 10040 
VIRGINIA 9810 
NAVARINO 7610 
JAG VISHNU 15427 
EVAGELISTRIA 6512 

TOTAL IN PIER 49399 
MONTHLY IDLE TIME % 

10796 
18075 
14038 
25342 
15239 

3 
3 
8 
3 
a 

57 
75 
52 
87 
49 

189 
213 
272 
293 
309 

4320 
2261 
2455 
6777 
1582 

35 
17396 

BERTH 8-4 
MARCH 

MINI LIMPH 2930 
LEADERMAN 10340 
OMINA 2541 

TOTAL INPIER 158.11 
MONTHLY IDLE TIME % 

2798 
20805 

1818 

3 
3 
3 

20 
67 
18 

137 
308 
103 

890 
3595 

786 

33 
52.71 

BERTH 8-4 
APRIL 

PANADROS 8700 
HAFNIA 82.10 
WOOD PIONEERS 13240 

TOTAL IN PIER 301.50 
MONTHLY IDLE TIME % 

11000 
9201 

14MG 

8 
3 
3 

55 
55 
83 

199 
1eg 
233 

31.85 
2780 
9.35 

43 
12B8 

BERTH B-4 
MAY 

LARAS 85.40 
STELLA 173.00 
POPI 95.15 
FWISAN MARU 130.17 
NICOL 128.13 

TOTAL IN PIER 611.85 
MONTHLY IDLE TIME % 

7458 
208M9 
27128 
140M0 
18250 

3 
3 
3 
8 
3 

28 
48 
70 
61 
78 

271 
451 
387 
229 
234 

5790 
121691 
2505 
8897 
50.03 

54 
3286 

BERTH B-4 
JUNE 

HORNFELSS 13.05 
TIERRA DE FUEGOII 1520 
YOU XJU 8458 

TOTAL IN PIER 112.83 
MONTHLY IDLE TIME % 

496 
1245 

21987 

8 
1 
3 

8 
9 

51 

81 
135 
431 

490 
600 

33.58 

39 
44.48 
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b. Present Utilization 

The seven berths operating in Acajutla in 1993 (berth 86 was not in operation) shared the 
handling of cargo with berth occupations ranging from 15 to 36% of the annual available 
time. See Table 5.2.3. The highest percentage cf occupation is shown at Berth B4 where 
normally the "Unidad de Carga" (pier crane for bulk cargo) operates. This is the most 
productive berth of the port, handling more than half a million tons a year. 

In general, ships waiting for servic, at the port have delays of less than 10% of service 
iime, as calculated by Queuing Theory and a Poisson distribution in the time of arrival, 
which is considered adequate. 

c. Capacity Under Present Conditions 

The Consultants have calculated the capacity of the port to handle cargo under present 
conditions and, from the point of view of berth occupancy and acceptable waiting time, 
estimate that, on average, the port is utilized at 50% of its capacity. At maximum berth 
occupancy the existing berths could handle up to three million tons a year, assuming a 
composition of the cargo similar to the one observed today. These estimates are shown 
in Table 5.2.4. 

d. Improvement of Operations 

In addition to the delays, interruptions and idle times of ship at berth described in the 
previous paragraphs, the Consultants have identified other causes that reduce the 
effectiveness of the operations and increase costs. Among others, the following are the 
most important: 

/' The present contract with the Port Workers' Union dictates obsolete 
practices and requires excessive number of personnel, especially in 
the operations of loading and of unloading of cargo. 

/ The lack of certain equipment and the poor maintenance of other 
pieces of equipment created significant delays in 1993. This 
deficiency, however, has been reduced to a minimum with the 
acquisition of new equipment. 

/' The coordination in the operations of inspection, acceptance of the 
ship and commencement of the work caused additional delays 
attributable to CEPA, the shipping agencies and the user3. It is 
estimated that idle time at berth in 1993 amounted to a total of 5,278 
hours. 
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TABLE 5.2.3 
Acajutla - Berth Utilization and Productivity in 1993 

-TYPE OF BULK " IBREAK BULK-UDBULK3o ,,,f SOLIDBULK I - ,-1i - , - -6 CONTAINER 
Tons 40390,ER'H I uRS -- 10. 194342k_ 169861 1450511TA- ORLS .18- - 82-OCCUPATION CUPATIO j- 11 _ _ 53 t- _ 804 Total HOURS C% 

'_ A L PD ( I -2)_ 15 _ 45L 3 ... 

_ HANDLED _ - I_ ___TYPE OF BULK BREAK BULK LIQUID BULK SOLID BULK0__CONTAINERii 
Ton -__- 1134 141197 550o 8115 

ERT-H APpro~1l URS- -_a 0i 9-_ 48. OCCUPATION I C CUPATrlO I*1(5 4 169 Total- HOURS_51 (243_ __NDE 33 0- 6 

TYPE OFBULK BREAK BULK LIQUID BULK SOLID BULK CONTANER 
___ Tos -- ~5974 863 114012 8728

BERTH ~HOURS 13 55__ 1378 73 OCCUPATION 1k CUPATIO
B3 _ ___', 37 101 3 119 Total- I-OURS I3 J % C]
 
%HANDLED () 2 Ol2 17 7
21 

TYPE OF BULK BREAK BULK UQUID BULK SOLID BULK CONTAINER 
__ Toi43311 0 48987_3 9904 

EH HORS ___ 13608 TC ATI 
B.4 Prod. 32 0 172 I17 OTotal--HOURS ,%HANDLED 21 73 7 , 

TYPE OF BULK BREAK BULK UQUID BULK SOUD BULK CONTAINER 1 
__Tomi 311155 0 15772__60 

BE41RTH HOURS -- 364 
320 OCCUPATIONc5 Prod1 - 86 

0 
0 45 IQ1 Totl-HOURS IIA CUPATIO%HANDLED (2) 0 2 I _ 27j 

TYPE OF BULK BREAK BULK LILUD BULK SOLID BULK CONTAINER] 
Tons 71235 76742 351531 4a265 

BRT HU4j 621I OCCl-AHON I 2 CmAI iC7 Prod~jUR _ 43 21a3950 I24 88 121J Total- HOURS UATOCCP..JN
%HALEOD (2N _6J 3oI 5 

TYPE OF BUK BREAK BULK UQUID BULK SOLID BULK CONTAINERe 
-1 Tons___ _ 1A231 43IeI91 4 0 -372091 

B IETH HOU I 40  4112 0 31 OCCUlPATIONFI CUPATIO fCa Prod CIl __ 311_ 107%HLANDLED 32) 0 193J Total-HOURS0 3 0S 

MOTEZ: 
(II Productivity in tons per Pler-Hour 

SUMMRY TY(2)F POOUCTIV Percentage of load type handled by 
each berth 

The stay In berth Inforlnatlon Is 
mpproxakTeed based on "Deolaracl6n 
General de Navas 
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TABLE 5.2.4 
Acajutla - Capacity in Present Conditions 

BERTHS 
Al A2 B3 B4 B5 B6 C7 C8 

TOTAL AVAILABILITY OF BERTH BY HOURS PER YEAR 

4320 4320 4320 4320 4320 4320 4320 4320
 

BREAK BULK MT / YEAR I

USING HOURS OF BERTH ............................................................ 3120 3120 
 1000
MOBILIZED BULK @ MT. HOUR-PIER .....................
53.46 166791 166791 
 53459
 

SOUD BULK MT / YEAR I -07154
 
USING HOURS OF BERTH ............................................................ 1200 1200 
 1200 600
MOBILIZED BULK @ MT.! HOUR-PIER ..................... 144.56 173473 173473 
 173473 86736
 

DRY BULK MTIYEARL. 4.1:01"
 
USING HOURS OF BERTH ............................................... .. ........................ 4320 4320 4320 4320

MOBILIZED BULK @ MT. HOUR-PIER (BULK UNITY) ............................................ 743040
 
MOBILIZED BULK @ MT.! HOUR-PIER (BUHLER) ............................................ 358560
 
MOBILIZED BULK @ MT. HOUR-PIER (TRUCKS)... 
 194400 194400
 

CONTAINERS MT / YEAR L.67709 
USING HOURS OF BERTH ...................................... ..... ....... .......................... 2120 3720
MOBILIZED BULK @ MT.!HOUR-PIER ..................... 116 
 ?45796 431302
 

4320 4320 4320 4320 4320 
 4320 4320 4320
 
OCCUPATION HOURS OF BERTH 

PORT CAPACITY IN HANDLED TONS IN 194
 
ANNUAL MT 
 EE 
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The Consultants consider that the conditions of the port could improve in the short term 
and most of the causes for delay in the operations would disappear as a result of the 
following: 

/' The important increase in port traffic expected in the short term will 
create a better atmosphere to negotiate with the Port Workers' Union 
a modernization of work practices and the reduction of unnecessary 
personnel. These reductions could be made without dischargirj 
personnel as a result of the greater activity of the port. 

/ The present policy of the government of inserting the Salvadorean 
economy in global trade requires an efficient transportation 
infrastructure and, in particular, competitive ports, with modern 
installations and operations, capable of lowering costs and facilitating 
imports and exports. This policy should provide incentives to all 
participants in port activities to better coordinate their operations and 
optimize the total operation of the poll. 

/ The recent acquisition of cargo handling equipment and the programs 
of rehabilitation of installations at the piers and at the yards will give 
CEPA the capacity to respond prumptly to equipment requirements, 
thus eliminating to a large extent the delays observed in 1993. 

Based on these considerations, the Consultants have designed an improved operation 
characterized by: 

/' 	 Gangs tailored to each task, including only the necessary number of 
stevedores and equipped to produce throughputs normally obtained 
at modem ports. See Table 1 to 15 in Annex 5.2.1. 

/' 	 Reduction of idle time at the berth, eliminating delays for lack of 
coordination, equipment shortage and obsolete labor practices and 
limiting idle time to a maximum of 20% of the ship's time at berth. 

The design of the improved operation is described in detail in Annex 5.2.1 and Tables 
5.2.5 to 5.2.8 illustrate the main characteristics of present operation and those of the 
"Improved Operation". 
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TABLE 5.2.5
 
Forming Gangs and Estimate of Operation Costs
 

BULK: CONTAINERS 

OPERATION: SHIP TO PIER 
1 

1 

PRODUCTVITY 
IN MT/HOUR 

139.14 

OUTPUT 
EN MT/HOUR - MAN 

11.60 

,_GANGS 
NO WAGES 

PER HOUR 
COST OF 

EQUIPMENT USE 
COST OF 
MATERIAL 

STEVEDORES 
GANGWAY OPERATOR 
STEVEDORMAN AUXILU 
CRANE OPERATOR 

4 
1 
1 
2 . 

093.82 
023.45 
023.45 
047.32 

1 PIER CRANE 
1%,212.54 

ELECTRIC ENERGY 
(303 kW / HOUR)) 

0250.00 

AT PIER 

PIER LABORERS 
SUPERVISOR 

CHECKMAN 

2 
1 
1 

046.91 
016.35 
015.51 

12 0266.82 #3,212.54 0250.00 

I.ABOR COST 
0266.82 

COLONES / HOUR 

COST OF EQUIPMENT AND MATERIAL 
0SH3.462.S 

COLONES/HOUR 

DIRECT COST 
03,729.35 

COLONES 1HOUR 
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TABLE 5.2.6 
Comparison between Present and Improved Operation 

MEN PER GANG 
BULK OPERATION 

STOWING I UNSTOWING 
GENERAL BULK DOCKAGE (Transference) 

RECEPTION AND DISPATCH AT WAREHOUSE 

DRY BULK 

UNLOAD TO WAREHOUSES STOWING I UNSTOWING 

TRANSFERENCE 


UNLOAD TO -Trompo STOWING / UNST"OWING 

TRANSFERENCE 

UNLOAD TO DUCT STOWING I UNSTOWING 

UNLOA TO TRUCKS 1x STOWING I UNSTOWING 

UNLOAD TO BUHLEF STOWING I UNSTOWING 

LIQUID BULK SHIPPING / UNLOADING 

SHIP TO PIER 
PIER TO YARD 

CONTAINER CARGO RECEIPT I DELIVERY - PIER 
RECEIPT I DELIVERY - USER 

I>~ Includes a higher capscy Climps*llW and a mole chutas for unboedi wttnucks 

5-61
 

MT /GANGI HOUR 
PRESENT IMPROVED 

OPERATION OPERATION 

20 27
 
20 27
 
10 10
 

170 250
 
170 250
 

150 180
 

150 180
 

150 180
 

25 80
 

80 100
 

130 150
 

61.8 13914
 
61.8 13914
 
61.8 139.14 
61.8 139.14 

PRESENT 
OPERATION 

2D 
5 

9 


13.25 

7 


13.25 

7 


19.25 

20.5 

20S. 

10 


20 

6 

4 

4 


IMPROVED 

OPERATION 


14.5 

2 

8 


10 

5 


10 


5 


13 


15.5 

12.5 

5 


12 

6 

3 

3 




TABLE 5.2.7 
Acajutla - Effort Reduction with Improved Operation 

BREAK BULK 
STOW / UNSTOW 
TRANSFERENCE 
RECEIPT AND DELIVERY - USER 
RECEIPT AND DELIVERY - PIER 

PRESENT OPERATION 

OUTPUT"- EFFORT' 
0.70 143.700 
2.80 036 
0.88 114 
1(0 100-- C_ 

Total 

IMPROVED OPERATION 

oLrrPUT- EFFORT* 
1 49 0 67 

1080 009 
100 100 
114 0 88 

CONTAINERS 

STOW I UNSTOW 
TRANSFERENCE 
RECEIPT AND DELIVERY - USER 
RECEIPT AND DELIVERY - PIER 
TRANSFERENCE FROM YARD TO WAREHOUSE 
CONSOLIDATION I DESCONSOLIDATION 

PRESENT OPERATION 
IOUTPUT EFFORT* 

2.06 0 491 
7.21 0 14j 

10.82 0.1 
10.82 0 U9, 
3.61 028 
I .0 055 

IMPROVED OPERATION 
OUITPIT EFFORT 

11 6D, 009 
2319 004 
46 38 0 02 
4638 002 
515 019 
2 58 039 

DRY BULKS 

STOW I UNSTOW TO CONVEYOR 
UNSTOW TO DUCT 
UNSTOW TO "Trompo 
TRANSFERENCE TO WAREHOUSE 
TRANSFERENCE TO -Tromo 
UNSTOW WITH BUHLER 
UNSTOW TO TRUCKS 

PRESENT OPERATION 
OUTPUT EFFORT' 

8.98 011 
545 0181 
7.62 0131 

17.00 006; 
15.00 0.071 
273 0371 

L 0.85 1171 
Total 

IMPROVED OPERATION 
I OUT EFFORT
1 200X0 

1108 009 
1440 007 
400 003 
28 80 0 03 
6 40 016 
129 _ 078 

LIQUID BULKS SHIPPING I UNLOADING 

PRESENT OPERATION 
OUTPIJP ] EFFORT" 

9.101 01 

IMPROVED OPERATION 
PLrr' -T - EFFORT

240O: 004 

Total 

OUTPUT IN To Hor Man " EFFORTm Houa- ManlTon 
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TABLE 5.2.8
 
Summary of Costs Improved Operation - 8% Interest
 

Produdly Power Man 
Tons / Hour Cost 

Equipmet 
Cost 

Materials 
Cost 

Total 
Cost 

Cost per 
Ton 

Total 
Cost 
US$ 

Cost per 
Ton 
us$ 

BREAK BULK 
STOWING I UNSTOWING 
TRANSFERENCE 
RECEIPT I DELIVERY - PIER 
RECEIPT / DELIVERY - USER 

27 
27 
10 
10 

233.09 
31.25 

125.36 
125.36 

13.28 
69.24 
14.24 
14.24 

609 
23.49 
6.09 
6.09 

252.45 
123.98 
14569 
145.69 

935 
4.59 

1457 
1457 

2885 
1417 

1665 
1665 

1 07 
0 52 
167 
1 67 

CONTAINERS 

STOWING I UNSTOWING 
TRANSFERENCE 
RECEIPT / DELIVERY - PIER 
RECEIPT / DELIVERY - USER 
TRANSFERENCE FROM YARD TO WAREHSOUSE 
CONSOLIDATION I DESCONSOLIDATION 

139.14 
139.14 
139.14 
139.14 

15.46 
15.46 

266.82 
107.92 
63.67 
63.67 
63.67 
92.39 

3212.54 
1478.23 
762.67 
762.67 
762.67 
267.08 

250.00 
62.64 
41.76 
41.76 
41.76 

6.09 

3729.35 
1648.79 
868.10 
868.10 
868.10 
3--.56 

26.80 
11 85 

6.24 
6.24 

5615 
2365 

426.21 
18843 
9921 
9921 
99.21 
41 78 

306 
135 
071 
071 
642 
270 

DRY BULK 

STOW I UNSTOW TO CONVEYOR 
UNSTOW TO DUCT 
UNSTOW TO "Trompo" 
TRANSFERENCE TO WAREHOUSE 
TRANSFERENCE TO "Trompo 
UNSTOW WITH BUHLER 
UNSTOW TO TRUCKS 
UNSTOW OF CEREALS 
TRANSFERENCE 

250 
180 
180 
250 
180 
100 
80 

300 
300 

195.65 
244.87 
195.65 
84.93 
84.93 

226.65 
279.40 
679.92 
84.93 

2055.59 
3)55.59 
2046.45 
2034.61 
2034.61 

145.27 
45.88 

525.12 
47'5.04 

260.44 
260.44 
210.44 
113.85 
113.85 
47.57 
10.44 

142.71 
250.00 

2511.68 
2560.90 
250254 
223339 
2233.39 
41949 
335.72 

1347.75 
50.97 

1005 
14 3 
13 90 
893 

1241 
419 
420 
449 

16.96 

28705 
292 67 
2S600 
25524 
25524 
4794 
3837 

1 15 
163 
1 59 
102 
142 
048 
048 

LIQUID BULK SHIPPING I UNLOADING 150 71.28 0.00 000 71.26 048 8.14 005 
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e. Costs of Improved Operation 

0 Costs 	of Savings and of Improved Operation 

The Consultants estimated the cost of each cargo handling operation of the 
"Improved Operation", including: 

/' 	 The costs of manpower requirea using 
CEPA salaries in 1994 plus 86% to cover 
Social Benefits in force in 1994. 

/' 	 The cost of the equipment based on 
market price and amortization time 
according to the type of equipment which 
varies between five and twenty years. As 
a rule 8% interest has been used for 
major equipment that the port already 
owns or could purchase with development 
loans. Twelve percent interest has been 
used for equipment purchased with CEPA 
funds or by concessionaires at market 
prices. 

/ 	 The price of fuel and materials at 1994 
prices. 

V 	 The annual cost of maintenance of the 
equipment that varies from 2 to 4% of 
acquisition price depending on the 
equipment. 

These costs make up the unit cost of each operation per ton of throughput. 
Tables 5.2.5, 5.2.8 and 5.2.9 illustrate the process. 

The savings obtained witi the improved operaton are of important 
magnitude. Using the variable costs described in Section 5.2.2 -Port Costs 
of Acajutla the Consultants estimate that in 1993 the port could have saved 
over 15 million Colones using the Improved Operation, over four times the 
profit made by the port in that period. 
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TABLE 5.2.9
 
Gang Payroll - 8% Interest
 

QauJRmm 

U NIT 

CcWVwYCR WiTmWILoR.].0000 

RONT4DW LOA Dl 

BUT IWACTORS 
ipmMMIMT. 

CUm*" 4 MT. 
ampaba I MT. 

PUJCHASE 
PR= 

IN COLONIES 

44 .000.000 

44.000 

20.0 
411.40 

385.1818 
156.301 
59.5m 
74.08v 

YEAR 

71 

7175 

83 
91 

91 
so 
77 
77 

XCIAW './IIY 
RATE YEARS 

20 

2020 

10 
10 

10 
10 
10 
10 

SIREST 
RATE 

8 %8 

8%8% 
8% 
8% 

8%
8% 
8% 
8% 

ANNUAL 
PAYMENT 

4.48 1.4 7.19 

4.481.497.191l5.77"31 
2.974.77 

81.31103 

54.4213. 
23.283.4 

8.875.0 
I 1.037.42 

HOU" 
PER YEAR 

24 0 

24002m 

2000 
2000 

2000 
2000 
200 
2M00 

FUEL 
ONW4SITIN 
PER HOUR 

1.50 

1.50 

DIESEL 
009r 

13.05 

13.06 

CONSUMPTION CST OF 
OF ELECTRC ELECTRjC

FUEL IN kW HOUR ENERGY 

21. 3 

13600 113855500 45,38 
7.50 a 19 

OPERATION MA4NTENCE TOTAL COS TOTAL 
COST COST vITHOUT COST 

PER HOUR FUEL PER HOUR 

1. 72 9 134 641 . 2 01 ,%Z 2 28 4 6 

1.06729 16732 2. 2.03 . 61 2.14440753 3000 10083 15178 
194 052 246 814 

3006 823 31158 Si83 
Z7.21 7 30 3. 52 47571165 313 1477 1477 

444 1 IS 583 57 
552 1 48 70 700 

PM CRAMS 
n4e tamki CRUi
Pllba1merile PROWT CARRigE 
CART 
POKUPT TTUy, r.P. Lm 

77.000,000 
8.000.347 
I.M8.1 

32s.s 
2.35.i01 

88 
81 
1111 
$1 
91 

20 
10 
S 
S 
10 

8% 
8% 
8% 
8% 
8% 

7..42.0. 
12 .S70E8 

257.717.44 
,131.0,4 

421.12741 

3400 
2000 
1800 
1000 
2000 

4.80 
1.20 

2.50 

4176 
10.44 

21.75 

50000 412.50 2.30665 
60129 
161 07 
5137 

21056 

90585 
161 39 
2572 
820 

S 52 

3.21254 
72 67 
18a 80 
5957 

26706 

302504 
804 43 
197.24 
557 

28 83 

WOSOAT 5"g s 
TUOMTSOAC .a 
TLS"T a Ml,,m 
TiuW OAT Amxz 
TUOOAT Ca 

PUESROLS IOAT 

11.000.000 
28.000.000 
4.000.000 

17.000.000 
4.000.000 

81 
73 
01 
78 
I1 

10 
10 
10 
10 
10 

8% 
8% 
% 

8% 
8% 

1.0341.328 
3.874.790.71 

W111.117.95 
2.533.%1.31 

50.11785 

2000 
2000 
2000 
200 
2000 

65.00 
120.50 
3500 

121.00 
30.00 

5.50 
1.127.52 

313.20 
1.04400 

313.20 

siB a6 
1.937.38 
2800 

1.206 75 
2900 

Z0 00 
5200O 

t.o 00 
34000 

80010 

1 03866 
2 457 31 

37805 
1 60 7s 

37806 

160516 
3.5U90 

691.26 
265075 

120 

0RK FT 3D.O K#L 
PO1OMFTCLAMP Typo (p0 K.)
POI rr T8TuVEOoI"YPE (3.8" K sPORKLT(SO KIal 
POR. .s"o (8Aoa #4 
ORIFLT lSAggcKgs 

LOAD TRAOTOM (IA..t LbIL) 

WAGON 

140.4115 

182.783 
181.5 
150.03 
231.83 

' 

418W25 
310.054 

30.730 

91 
91 
$1 
@1 
11 

1 
1 

10 

10 
10 
10 
10 

. 10 
10 
10 

8% 

8% 
8% 
8% 
8% 
% 

8% 
8% 

20.1833 51 
27240.08 
27.052.58 
Z.451.74 
34.58.05 
2.34 " 

47.101.37 
4.50882 

2000 

2000 
2000 
2000 
2000 
2000 
200O 
2900 

0.70 

0.70 
0.10 
1.00 
1.80 
1.80 
2.00 

6.09 

a00 
0.88 
870 

15.06 
16*0 
17.40 

1047 

136B2 
1353 
1123 
17.27 
31 17 
23.55 
229 

261 

36f 
363 
301 
46.4 
837 
632 
02 

1326 

17.28 
17 16 
14.24 
2191 
3953 
2987 
2.01 

1937 

23.37 
24 2 
22 l4 
3757 
5519 
4727 
21 

I-
2)w 

Taken frm nm 
Taken -tam m88ln m 

cot. 
ci: 

193 ( 323.142) 
A93 (401.570) 
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f. Conclusions and Recommendations 

Now that the country wishes to compete internationally with its exports, it is indispensable
to update current practices, in particular those that affect its foreign trade. Slow andinefficient port operations not only raise costs but also impose delays and lack of services 
to exporters and importers that make it difficult for them to fulfill their international 
commitments. 

The "Improved Operation" recommended here mirrors the procedures and organization ofthe work where the operator has to compete to obtain his share of the market. This is the
situation in the American ports, in most European and in some Asiatic ports. 

The reductions in the numbe; of workers resulting from the "Improved Operation" aresignificant but can be implemented with qualified personnel motivated by the recognition
of productivity in the work. Remuneration by ton of throughput per gang with freedom
of makeup in the gang force, normally produces efficient gangs and intensive use ofmechanization, as the worker realizes that his remuneration depends on his personal effort 
and the prodUctivity of his gang. 

Perhaps, properly designed training of the worker may be necessary in order that the workfore would have a clear idea of the benefits offered by a progressive and dynamic port,
open to competition, where the productivity of operations is stimulated and rewarded. 

The Consultants recommend that the port set up as an immediate objective the bettermentof its operations along the lines proposed in the "Improved Operation" and implement a
policy of education and communication with the labor force that permits the modernization 
of its cargo handling procedures. 

5.2.2 Port Costsof Acajutla 

The cost structure of the Port of Acajutla by cargo type and type of service cannot be 
obtained from the financial statements produced by the accounting of CEPA. 

It is necessary to distribuete aggregate costs to numerous activities and accounting itemsin order to establish a structure of cost that allow the projection of future income and 
expenses in function of the types and volumes of traffic that the port will.handle until year
2015. 

a. Methodology 

The assignmznt and distribution of costs to the different types of cargo has been prepared 
using the items of cost of the financial statements of 1993 published by CEPA. These 
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aggregate amounts have been distributed by operation and cargo type in accordance with 
criteria applicable to the nature of the expenditure. 

The disaggregation of costs by type of cargo is of particular importance in the expenses
of the Operations Department since it is here where the changes of the "Improved
Operation" are reflected with greater impact. In addition, since port costs are a function of 
cargo type it is necessary to have costs by cargo type to prepare financial forecasts. 

In short, as a result of this exercise of cost assignment the expenditures of the different 
departments of CEPA are distributed in terms of cost per ton of throughput for the four 
types of cargo considered in this StLdy: break bulk, containerized cargo, dry bulk and 
liquid bulk. 

The analysis is made utilizing, first, the results of 1993 operating under present conditions 
to establish a basis for comparison. Then, the changes resulting from the "Improved
Operation" are introduced, especially those related to productivity and manpower effort
required by each procedure, in order to determine the costs of the Operations Department
with "Improved Operation" by cargo type. With these costs, then, the financial results of 
the port are estimated for the future years, using the composition by cargo type forecasted 
by the Study Transportation Model. 

The assignment criteria used by the Consultant are expenditures related to services to 
the ships, desegregated to establish the cost of such services. 

/ Cargo This criteria is applied to 
expenditures related to cargo 
handling when the cost is a 
function mainly of the volume of 
the cargo handled. This cost is 
distributed proportionally to the 
volume of cargo of each category. 

/ Equipment Operation This criteria is applied to 
aggregate expenditures related to 
equipment operators. These costs 
are distributed in function of the 
number of operators required by 
the handling of each type of cargo, 
as reflected in Port Statistics. 

/ Direct Costs This criteria is applied to 
desegregate operation and 
maintenance costs of general 
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application to the handling of the 
cargo. The cost is assigned in 
function of the sum of direct costs 
of operation and maintenance 
required by the handling of each 
type of cargo. 

Equipment This criteria is applied to 
desegregate expenditures of 
operation and maintenance that 
reflect the nature of the 
equipment. These expenditures 
are distributed in function of the 
value of each piece of equipment 
and is assigned to the type of 
cargo that uses each piece of 
equipment. 

b. Results 

A summary of the results obtained with the assignment of costs is shown in the followingTables and their sequence illustrates the process of assignment followed by the 
Consultant. 

The Tables are: 

Table 5.2.10 Shows the discrimination of income in function of the 
type of cargo. 

Table 5.2.11 Shows the distribution of the Operations Department 
costs as assigned to each type of cargo. 

Table 5.2.12 & 5.2.13 Detail of fixed and variable costs. 

Table 5.2.14 & 5.2.15 Shows fixed and variable costs for each type of cargo
under present conditions and for Improved Operation. 

Tables 5.2.16 & 5.2.17 Summary of costs for all departments of the port under 
present and Improved Operations. 

Table 5.2.18 Reduction of Costs Obtained Through Improved 
Operation. 
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'TABLE 5.2.10 
Acajutla income - 1993 

COIJ T INCOME 

SER'VICE 
TO 

SHIPS 

HANDUNG 
GENEA 

BULK 

KANDUNG 
SOLID 
BULK 

HANDLING 
LIQUID 
BULK 

CONTAINER 
HANDLING 

OTHER 
SOURCE 
INCOME 

SERVICE TO SIPS 
,%!RTING I UNSERTKNG 
STAY 
CTHERS 
TOTAL SERICES TO IPS 

10.345,871 
2.884,386 

5W 
13.118.41 

10,345,871 
2.884.388 

558,2 

MEASURED AVERAGE: € 347 PER TRB 
MEASURED AVERAGE LENGTH OF 10 Mtz. i 140.371 HOUR 

STOW I UNSTOW 
GENERAL SULK (2) 
TRANSSIPMENT 
CONTAINERS 
SOUD BULKS (3) 
LIQUID BULKS 
TOTAL STOW / UNSTOW 

28.72I40 
324.781 

2.152.044 
15.327S77 

1,068 
51.703,530 

28.792.040 
324.781 

15,327.577 
5.107.088 

2.152.044 

TRANSFERENCE 
GENERAL BULK 
CONTAINERS (4) 
SOLID BULK 
TOTAL TRANSFERENCE 

16.416.054 
6,191.766 

11.153,=5 
33,831.491 

16.4816.14 

11.153.=2 
6.191.755 

STORAGE 
GENERAL BULK 
CONTAINERS (4) 
SOLID BULK 
TOTAL STORAGE 

2.495.571 
9.721.054 

911,807 
13.128.432 

2.485.571 

911.807 
9.721.054 

OTHER AREAS 
EQUIPMENT RENTAL 
RENT PREISES AND PLOTS 
WATER. CONWLICATIONS & ELEC. 
INTERESTS 
OTHERS 

TOTAL 

ERVIC 

1,563,796 
1.100,445 

7.8015 
2.774.102 
1.057,898 
7284.317 

1.563.796 
1.100 44D 

768.01 5 
2.774.112 
1.057.899 

TOTALS 727.3317 

Annual tmlght lu n e i MT -
Average collection par Tons, In Colones 
Aveage Income per Tons, In Cutuco 

289M830 
$17134 

6 0744 
$40.82 

11.77 

424937 
$1Z02 

2.6 

132 a859 
$135.97 
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TABLE 5.2.11
 
Determining Variable Costs with Present Operation
 

041 03 029 

TO.AL 

OPERATIONS OC;ARTMENT 1,616,462 

OPERATION HEAD OFFICE 142OPERATIONS OFFICE 268,860 
TOTAL OPERATIONS HEAD OFFICE 269.002SUBTOTAL OPERATIONS DEPARTMENT 1,885,464 
EQUIPMENT AND SERVICE SECTIONFD OFFICE OF EQUIPMENT AND SERVICES 147.011
INDIRECT EXPENSES STEVEDORES 5,448.266
INDIRECT EXPENSES PER WORKERS 4,980202
INDRECT EXPENSES EQUIPMENT OPERATIONS 2,551,532
EQUIPMENT OPERATORS UNIT 350,425TRANSPORT UNIT 641,763

FUEL SUPPLY 168,427
UTIUTY WAREHOUSE 954,625
PERSONNEL CONTROL AND RECEPTON 274,771
RADIO SERVIC.E 216,556 
BERTHING AND UNBERTHING UNIT 2,331,665SHIPMENTS UNIT 383,514 
EQUIPMENT PE-PRECLATION 7238,058EQUIPMENT OPERATION 3,132,350TOTAL EQUIPMENT AND SERVICE SECTION 28,829.165 

STOWAND PIERS SECTION 2.841HEAC 81,738
STOW UIftT 1,559.7167
PIERS UNIT 905,127

GENERAL EXPENSES STOW AND PIERS SECTION 2,549,473 
OPERATIONS DIRECT EXPENSESSUM OF .XRECT OPFRATIONS EXPENSES 21,337,349
PERCENTAGES FOR OPERATIONS EXPENSES 
SUM OF DIRECT EXPENSES WMTHOUT SHIP OPER 17,807,830% FOR DIRECT EXPENSES VAITHOUT SHIP O.RATION 
BERTH UNIT I UNBERTHING DIRECT EXPVNSE 

CRGO TRANSFERENCE 366,996
MOORING 1,197,854STOWII 411 UNSTOWING GENERAL BULK 5,159,325
STOWING I UNSTOWING BREAK BULK 2..22,655PIER OPERATION GENERAL BULK 1,985.393
PIER OPERATION BREAK BULK 663.762 
TRANSPORT GENERAL BULK 131,640HANOUNG UQUID BULK 792,697 

SHIPS 

2673.87 

23 
44,473 

311,884 

24318 
901225 

823,800 

106,157 

157.909 
45,451 
35,8Z' 

65.063 

215977822 

470 

40 

3,529,519 
0.17 

2331665 

1,197,854 

GENERAL,. B 

712696 

63 
118,540 

831298 

64.817 
2,402.132 
2,195.763 
1,046.128 

143,674 
'82.952 
69055 

420.893 
121.146 
95.479 

173.500 

1.28.4-.4 
8.9.803 

1.253 
43.181 

824,001 
478.165 

1,346,599 

9,407,603 
0.44 

9,407,603 
0.53 

366.96 

3,455,673 

1.329,800 

131,640 

SOUD B 

278531 

24 
46,327 

324,882 

25,331 
938.785 
858.134 
765,460 
105,128 
110.582 
50,528 

164,491 
47,346 
37,315 

67,8W8 

939,705 
4,110,609 

490 
16,876 

322.031 
186,873 
526269 

3,676,618 
0.17 

3,676,618 
0.21 

2.322,655 

663,762 

LIQLD B 

60053 

5 
9,988 

70.046 

5,462 
202,407 
185,018 

0 
0 

23,842 
0 

35,465 
10,208 
8,045 

14,619 

0 
485,068 

106 
3.638 

69.431 
40,291 

113,466 

792,697 
004 

792,697 
0.04 

792,697 

CONTAJNERS 

297796 

26 
49,531 

347,353 

27,083 
1,003.717 

917,487 
739.944 
101,623 
118230 

48,844 
175,868 
50,620 
39,895 

72,496 

908,382 
4N4,188 

523 
18,043 

344,304 
199.798 
562,669 

3,930,912 
0,18 

3,930,912 
0.22 

1.71J,652 

655,593 

WAREHOUSES SECTIONHEAD OFFICE WAPEJHOUSE ADMINISTRATION 
GENERAL BULK UNIT 
IN YARD FOR VEHICLES 
CONTAINER LNT 
BREAK BULK UIT 
GENERAL BUL.K WAREHOUSE 
BRFAK BULK WAREHOUSE 

132,9S8 
439.201 
146.539 

1,571.66 
689.974 

3,404.787 
227 

132968 
439201 
146539 

3404787 
689974 

227 

1571666 

(OPERATION % WILL BE HERE) 
TOTAL WAREHOUSES SECTION 

TOTAL OPERATION DEPARTMENT 

TOTALS 

6.385.362 

52,269,808 

52269786 

7059038 

6001649.317 

188152059 

19,885.304 

7353236 

8,638,379 

1585394 

1,461275 

7861823.105 

9.045,121 
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TABLE 5.2.12

Expenses of the Operations Department- Present Conditions - 1993
 

CONCEPT 

OPIERATIONS DEPARTMENT 

EXPENSES RELATED TO OPERATIONS DEPT. 

HEAD OFFICE OPERATlONS 

EQUIPMENT DEPRECIATION 

EQUPMENT AND SERVICE SECTION
HEAD OFFICE OF EQUIPMENT AND SERVICESINDIRECT EXPENSES STEVEDORES 
INDRECT EXPENSES PIER WORKERS 
INIRECT EXPENSES EQUIPMENT OPERATIONS 
QUPMENT OPERATORS UN'T 
TRANSPORT UIT 
FUEL SUPPLY 
UTILTY WAREHOUSE 

PIERSONNEL CONTROL. AND RECIE]PTlO 

RADIO SERVICE 

BERTHING AND UNBERTHING UNIT 

SIPMENTS UN'IT 

ECUPMI!W OPERATION 


TOTAL EQUPIVINT AND SERViCE_ 
 SECTION 

STOW AND PIERS SECTION 

HEAD 

STOW IUT 
PIERS UIT 

GENERAL EXPENSES STOW AND PIERS SECTION 

CARGO TRANSFERENCIE 
MOORING 

STOWING /UNSTOWINQ GENERAL BULK 

STOWING / UNSTOWINO BREAK BULK 

PIER OPERATION GENERAL BULK 

PIE OPERATION BREAK BUtJV 

TRANSPORT GENERAL BULK 

HANDLNG UQUOD BAK 


WAREHOUSEs SECTION
HEAD OFFICE WAREHOUSE ADMMSTRATION 

GENERAL BULK UIT 

IN YARD FOR VEHCLES 

CONTAINER UNIT 

BREAK BULK UNT 

GENERAL BU.K WAREHOKXE 

BREAK BULK WAREHOU. 


TOT."' OPERATIONS DEPARTMENT 

FIXED 

COSTS 

1,616,4e2 

269002
 

7238056 


147,011 

218,55a
 

7,601,625 

2,841
 
$1.736 

1,559,707 
e05.127 

2,549,473 

12,036,562 

VARIABLE COSTS 

SHIPS GENERAL B SOUO B UQUID B COtITAJNERS 

SUTE EOUPMENT OPERATIONS 

90122b 2817 2402131 8677 938785 4529 202406 7804 
 1003716 17
823800,4441 2105763 18993 8581 3 7971 
 185017 8851 917488683
0 1048128 12 7654598 
 0 739944 28

0 14367425 105127.5 0 101e23 25
1061572692 282952.292309 110681 5e28 23841.9311 118229 9440

69055 07 50528.1 
 0 4843 83
157909 3577 420$f2 653589 
 1844905118 354649079 175167 5101
45451 26319 121146 09968a 47345 52665 
 10207 92916 50620 18239
 

2,331,685 0 0 0 066093.14441 173499,OO99 878 01731 14619.31223 7249s82a.45
0 1284254 
 939705 
 0 9083115
4,431.302 8.139,507 4,047.963 471,559 4,137210 

366996
 
1197854
 

3455672.79712 
 1703652 203
 
232265
 

1329799.65048 655593.349S 
6637M 

131.'2 

792697
 

132968
 
439201
 
146539
 

157166
 
79974
 

3404787
 
227
 

5,629,156 147.111 7,724,581 1.264.256 6,61.121 
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TABLE 5.2.13Expenses of the Operation Department - Improved Conditions - 1993 

CONCEPT
OPERATIONS
DEPARTMENTCOSTS 
 FIXED 
VARIABLE COSTSV RA L O T
OPERATIONS DEPARTMENT 


SHIPS 
 GENERAL B SOLID B LIQUID B. ONTAINEREXrENSE3 RELATED TO OV ERATIONS DEPT. 1.616,462 

HEAD OFFICE OPERATIONS 
269002
 

EQUIPMENT DEPRECIATION 
7238058 SUITE... EQUIPMENT OPERATIONS
 

EQUIPMENT AND SERViCE SECTION
HEAC OFFICE OF EQUIPMENT AND SERVICES
INDRECT EXPENSES STEVEDORES 147,011 
INDIRECT EXPENSES PIER WORKERS 901225.3 1609428 3514 469392.7 101203,4 250929 158238004I EQUIPMENT OPERATIRS 1471161 3373 4290669 92508 94 22937 67EQUIPMENT OPERATORS UNIT 0 795057-3712 497548.7 0 125790530TRANSPORTLNIT 1091924300 68332.88 0 17275953106157.3 1895710358 55290.78FUEL SPPY 11920.97 23557.488UTIUTY WAREHOUSE 46266869 252640.5 0 12210.958157909.4PERSONNEL CONTROL AND RECEPTiON 281960779 8224526 17732.48 4396887845451.26 81167.8867RADIO SERVICE 23672.78 5103.965 12655 046BERTHING AND UNBERTHING UNIT 216,556 

2,331,65 0.0000 0 0 0 
65093.14 

EQUIPMENT OPERATION 
97640.2600TOTAL. EQUIPMENT AND SERVICE SECTION 

0 
116244 7994 33903.01610800.3 7309 656 18123 9567,601,625 4,431,302 5676135.4460 2,522,902 235,779 

0 154424.86 
894,30 

STOW AND, - RS SECTION 
2.841HEAD 

81.73STOW tNT 
1,5%,787PIERS UNIT 


906,127
GENERAL EXPENSES STOW AND PIERS SECTION 2,549,473
 
CARGO TRANSFERENCE 

MOORING 24S8.3200
 
STOWING I UNSTOWING GENERAL BULK 1197854
 
STOWING / UNSTOWING 231530.7741
BREAK BULK 425913.06 
PIER OPERATION GENERAL BULK 1161328

8 0 713" 
PIER OPERATION BREAK BULK 

3 
TRANSPORT GENERAL BUILK 83965.7588 

ae1881 163888.34H AN DLJNG LIQUI D B UL K 39634805 

396348.5WAREHOUSES SECTIONHEAD OFFICE WAREHOUSE ADMINISTRATION 
GENERAL SULK UNIT 890 560 
IN YARD FOR VEHICLES 294264.e700
 
CONTAINE!R 
UNIT 
 98181.1300 
BREAK BU.K LNT 392916.5
GENERAL BULK WAREHOUSE 344987 
BREAK BUILK WAREHOUSE 2281207,2900 

113.5 
TOTAL OPERATIONS DEPARTMENT 

12,036,562 5,629.156 11979229.7565 4,31,211 632,128 1,877.034 
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TABLE 5.2.14
 
Summary of Expenses of the Operations Department- Present Conditions - 1993
 

CONCEPT 

OPERATIONS DEPARTMENT 

EXPENSES ALLOCATED TO THE OPERATIONS D 

OPERATIONS HEAD OFFICE 

EQUIPMENT DEPRECIATION 


EQUIPMENT AND SERVICES SECTION 


ELECTRIC ENERGY - GENERAL 

ELECTRIC ENERGY - PIER B 

STOW PIERS AND WAREHOUSES 
GENERAL EXPENSES STOW I PIERS AND WAREH 
DIRECT EXPENSES STOW/ PIERS AND WAREHO 

TOTAL OPERATIONS DEPARTMENT 

MOBILIZED CARGO 

PRBLE OPERATION COSTS PER MOVED TON 

FIXED VARIABLE COSTS 
COSTS 

SHIPS GENERAL B. SOLID B. LIQUID B. CONTAINERS 

1,616,462 

269,002 

7,238,058 

7,601,625 4,431,302 8,139,507 4,047,963 471,559 4,137,210 

1,470,000 

530,000 

2,549,473 
1197854 9407604 3676618 792697 3930911 

12,036,562 5,629,158 17,547,111 8,254,581 1,264,256 8,068.121 

269490 676044 424937 132859 

65 12 3 611 
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TABLE 5.2.15Summary of Expenses of the Operations Department - Improved Conditions - 1993 

CONCEPT FIXED VARIABLE COSTS 
COSTS 

SHIPS ENERAL B SOLID B.OPERATIONS DEPARTMENT LIQUID B. CONTAINERS 

EXPENSES ALLOCATED TO THE OPERATIONS DE 1.616,462 

OPERATIONS HEAD OFFICE 269,002 

EQUIPMENT DEPRECIATION 7,238.058
 
EQUIPMENT AND SERVICES SECTION 
 7,601.625 4,431,302 5676135 2,522,902 235,779 894,306 
ELECTRIC ENERGY - GENERAL 1,470.000
 

ELECTRIC ENERGY - PIER B 
 530,000
 

STOW PIERS AND WAREHOUSES 
GENERAL EXPENSES STOW/ PIERS AND WAREHDIRECT EXPENSES STOW / PIERS AND WAREHO 

2,549,473 
1197854 6303094 1838309 396348 982728TOTAL OPEPATIONS DEPARTMENT 12.038,562 5.629.156 11979229 4,891.211 632.127 1.877,034 

44,283.377 
MOBILIZED CARGO 

269490
yARIABLEOPERATION CO 676044 424937 132859TS PER M VEDT N INC N 44 7 
 1 14
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TABLE 5.2.16
 
Cost Structure of Acajutla Port at Present Conditions - "393
 

CONCEPT FIXED VARIABLE COSTS 
COSTS 

SHIPS ENERAL B SOLID B. LIQUID B. CONTAINERS
OPERATIONS DEPARTMENT 

EXPENSES ALLOCATED TO THE OPERATIONS DE 1.616.462 

OPERATIONS HEAD OFFICE 269,002 

EQUIPMENT DEPRECIATION 7,238.058 

EQUIPMENT AND SERVICES SECTION 7,601,625 4,431.302 5676135 2,522,902 235.779 894,306 

ELECTRIC ENERGY - GENERAL 1,470.000 

ELECTRIC ENERGY - PIER B 530.000 

STOW PIERS AND WAREHOUSES 
GENERAL EXPENSES STOW/ PIERS AND WAREH 2,549,473DIRECT EXPENSES STOW / PIERS AND WAREHO 1197854 6303094 1838309 396348 982728 
TOTAL OPERATIONS DEPARTMENT 12.036.562 5.629.156 11979229 4.891,211 632,127 1.877,034 

44,283,377 

MOBILIZED CARGO 269490 676044 424937 132859 
VARIABLE OPERATION COSTS PER MOVED TON, INCOLONE4 7 1 
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TABLE 5.2.17
 
Cost Structure of Acajutla Port with Improved Operations - 1993
 

CONCEPT 

PORT MANAGEMENT 

ADMINISTRATIVE DEPARTMENT 

OPERATIONS DEPARTMENT 

MAINTENANCE DEPARTMENT 

PERSONNEL DEPARTMENT 

GENERAL EXPENSES NOT DISTRIBUTED 

TOTAL VARIABLE COSTS 

TOTAL FIXED EXPENSES 

MOVED TONS 

VARIABLE COSTS PER TON 

FIXED 
COSTS 


7.20% 

6.69% 

11.68% 

17.79% 

5.73% 

12.30% 

38.60% 

SHIPS 
7.416.5W 

6,888.748 

12.0[38.=2 

18.322188 

5.906.551 

12.872.433 

63.243.038 
103009776
 

GENERALR. 

5.6M,156 

1.309.343 

6.38.499 

VARIABLE COSTS
 

SOLID B. 


11.979.229 

6,041.145 

18.020.374 

268490 

66.87 

LIQUID B. 

4,891.211 

5.03.633 

9.974.844 

676044 

14.75 

CONT. 
CONTAINERS 

632.127 1.877.034 

113.226 2210.634 

745.353 4.067.668 

424937 1:259 

175 3077 
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TABLE 5.2.18
 
Cost Reduction with Improved Productivity
 

Estimate Based on Volumes of Cargo Moved in 1993
 

CONCEPT 


MANAGEMENT 
ADMINISTRATION 
OPERATION 
MAINTENANCE 
PERSONNEL 
GENERALS 


TOTALS 

PRESENT 

PRODUCTION 

7416555 

6888749 

52269786 

33080169 

5906551 

12672433 


118234243 


% 


6.3 
5.8 

44.2 
28.0 
5.0 
10.7 

100 % 

I-SAVINGS 


IMPROVED 

PRODUCTION 

7416555 

6888749 

36515321 

33080169 

5906551 

12672433 


102479778 


15754465
 

%
 

7.2 
6.7 

35.6 
32.3 
5.8 

12.4 

100% 
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c. Projections of Income and Expenses for CEPA 

Using the cost factors per ton of throughput and assuming the implementation of improved
operation, a projection of income and expenditures for CEPA has been prepared to year
2015. As the Tables show the operation of CEPA M! produce very important financial
benefits as a result of the implementation of the Improved Operation. See Tables 5.2.19 
and 5.2.20. 
These 	projections have been prepared for Scenarios 1and 2 as described in Section titled 
"Demand Projections and Investments". 

d. Conclusions and Recommendations 

1. 	 The financial reporting of the port does not produce management reports
that permit the evaluation of the effectiveness and costs of its diverse 
operations. This is due to the lack of cost accounting for the determination 
of cost of operations by type of cargo. The disaggregation of costs made by
the Consultants is not a substitute for cost accounting. 

2. 	 Cost accounting is an indispensable tool of analysis, control and planning. 

3. 	 Cost accounting is the basis for the establishment of tariffs, identification of 
cross subsidies and the setting and monitoring of goals arid objectives. 

4. 	 Cost accounting allows the analysis of operation and cargo handling 
alternatives and permits the measurement of their financial impact. 

The Consultants recommend the establishment of systems that would support cost
accounting designed to permanently track the cost of major cargo handling operations by 
cargo type. 

5.2.3 Utilization and Capacity of Cutuco 

a. Present Utilization 

The Port Assessment of this report dealt with the situation of Cutuco and its present
condition of disrepair. 

An observation of the pier structure indicates that corrosion of piles and superstructure has
reached a dangerous extent which may affect the stability of the structure. In that Section
the Consultants have recommended that, before continuing the use of the port, a safety
inspection of the pier should be made and important rehabilitation of its structure started. 
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TABLE 5.2.19
 
Cost and Income Projections - CEPA - Scenario 1
 

SULK.6In . YEAS S '200020 2003 204 2005 2000 2007 2008 2 2010 2011 

GENERAL 64LCCHTAI4RS 
SOLID NLL." 

LJOML63LJ(N OFWm 
T* AT PIER 

40MM6
8433S 
aI616 

38 
21061 

4167M
824416 
97210 

351w98M0 

2154 

424795
630561 
99= 

3906174w3 
22247 

43965
87975 

1005s4 

393M3
407 

22941 

#40M
726790 

I==0S 

40554
411 

23434 

4490W
77404 

1037631 

-isms541 
2407 

492519
85043 

1083iM 

429815
435 

24976 

518032
94982 

108VA1 

441175455 
259 

552545
1033 
1115558 

W5735475 
26878 

587050
111081 
114153, 

48.429-V75484 
27920 

821572
120310C 
1167061 

514 
28776 

670517
15454 10 
19-01: 

43:0,5.54C 
3;090 

04COWMSERVICE TO IU S 
SERVICE TO FRE0IW 
MOAL1COUU 

18194148 
222979 
241153646 

187a2304 
234547 
2557951 

193304.6 
246851496 
2961886 

19898816 
256497144 
2783056 

20406771 
270343193 
2900096 

21034927 
2112189042 
30323 

2154404-2 
3057429I 
32212334 

=053157 
331307541 
3533889 

2 ,3?22 
356M0791 
37.429083 

3071387 
310428041 
403497428 

!358052 
4D498t291 
42856'793 

28.*2429 
431 .- " 
W,10544 

COST&PORT MANAEMENT 
ADUP4ITRATIVE DEPARTMENIT 

RATION CT 
MAINT0 CE DT 
PIEIO 44 DEPT 
VARLA4LE COSTS OF CARGO 
COST OF SERVICE TO SM 
04ERAL EGeSES NOT ODSTRbBTE 

9800000 
10035000 
14997120 
2720000 
9034760 

654 
90807?4 

12872433 MWu 

Dan= 
1017640 
18207125 
2416.4400 
911466 
0616768 
63,1182 

uimm 

7 00 
10318580 
16417133 
246B600 

120. 
6309V7 
96150 

Ow49 1 bedf69mwud 

988M000 
I0456470 
18W7139 
25143 00 
9296483 
6,60 
94308 

966400 
100 
1I3714a 
25617800 

9395740 
6763322 
1003.38 

10060000 
10737450 
16047152 
2902000 
6475617.8 
8990!414 
10017464 

10111000 
10&97574 
i8271842 
202412 

31670819 
75364112 
10772001 

1028100 
11037 97' 
1649B131 
27160&23 
988551 
80a211 
11M579 

1032400 
1118782i 
1872021 
275952M 

7W0482 
95l8150v 

1281135 

10483202 
11337444 
1645110 
2=948 

9855314 
913400 

1535894 

"1355D3 
1148M068 
17,8 5d 
217605zo 
9950145 

980890 
11790231 

1(9a40 
11et23 ". 
l741320 
293592w 
100405I 

1047479= 
13135824 

PIER'ZUFRASTRCTLE OST 
E80LwU874 COST 
4RASTRUCTURE MAt4TENANCE 
EaUIPF4AT MNTUAANCE 

2342879 
2328157 

5250 
5070000 

2342979 
315387 
525=000 

5070000 

2342979 
22815357 

525 
6070000 

2342879 
22815357 

5070000 

2342879 
2281537 

55M000 
6070000 

23,42879 
232815357 
525000 

5070000 

234279 
281357 

525=-0 
5070000 

2342879 
2815357 
525000 

5070000 

2342878 
32815357 

525000 
0700ODO 

2342879 
:-281-35, 

t_:00. 
507uo, 

821.4'9 
Z1515"1 

5-5""z 
507000C 

Z1_, 

0": 
50700C 

ORAIN TERMWALEOIPMENT COST 
EQWV4NT MAINTENAW-E 
CONTANER TERWANA. 

2241000 
1118750 

2241000 
181675 

2241000 
1619750 

2241000 
119760 

2241000 
161"740 

241000 
161970 

2241000 
1818770 

2241000 
18750 

2241CO 
181870 

22.1000 
1818750 

Z.410(x 
m1187t8, 

22410( 
18",5c 

I4RATRfCTlU COST 
IO lPWIENT COST 
4FRA8 CTMYLR MT4UN,44CE 

ELNIWMUTNNE5424000TEPVAnEL DCmTRATIN ANDSiP! RVlSI08 
SERVICE ANDCOMAWNICATI S 
WS8A0CE NO SCMTES0 
COSTS OF SERVICETO 1S 909. 074 9381182 968230 

18254192 
60379 

994930 

367068 
13910I13 

1023339 

49782406 
20770438 
548575 

2980448 
100000 

1017484 

4944M 
207704.3 

5419375 

54=029948 
100000 
00 

I0 7=1 

487&1498 
20770438 
548575 

5.424000298V0448 
100000 
600000 

11028579 

4176246e 
20770438 
548W.575 

5424000290448 
100000 
600000 

11281136 

.8148w 
23770.43a 
548a*""'S 

5424M29804.8 
I(XXIO 
60000r 

1153-5.4 

5457C.48 
207G43 

.7-asm" 

5.42."029348 
1000o 
600000 

117905 1 

452C49 
2C773 

!4243Jx298K48 
lu." 
o0c 

1315B4 

TOTA CO 1914216 1 1894316 219489M 34"72114 2012164 39963 976 3936 3& 43 5169 15 5394 

PISMNTAS 4S7G7 79667921 79693926 699393 811641 211911 86211911 923M5 73176 31436 1116 16699 S4963122 
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TABLE 5.2.19 (continued...)

Cost and !ncome Projections - CEPA - Scenario i
 

INULKN MT. 
2012 2013 2014 2015 

GENERA 5L 
CCNTA14ERS 
SOLIDSJ, 
LtiLa SL..S 
NOF SHIPS 
TIMEAT PtER 

71548 
1485720 
125884 
5W454 

67 
31W04 

715W407 
l04501 
120 

515753 
554 

33318 

817352 
1780341 
128i11 
52m083 

020 
34812 

887 
1i0m1 
1315137 
542352 

647 
31348 

WCOME 

SERVICE 7O SHIPS 
SERVICE -0 FREIGHT 
TOTAL WCOM5 

2888196 
4812 
51025204 

31452742 
516447303 
351100048 

343438 
587801307 
918447w 

370342= 
5067?5311 
6378848 

COSTSPORT MAAGEAENPT 1079m8
ADMINISTRATIVE DEPARTMENT 11816881 
OPERATIGS DEPT 1780816
MAt4TENMCE DEPT 26014478
PtRSC.NNEL D[PT 10146978 
VARL&Lf COSTS OFCARGO 112717071 
COST OF SERVICE TO SHIPS 144409 
GENERAL ENSES NOT DISTRIBUTE Hawfi ne Uup 

1090120 11007380 
1196097 1214524 
17891424 1&1 2i 
3046 31084886 
10248m3 10347807 

1248W154 129M6l3 
1MM71 1717174" 

Ia du~nud 

11113300 
1230600 
15372840 
31640105 

104417 5 
138844318 
1617117 

PIER "C-
INFRASTRUCTURE COST 
EM aEN T COS . 
INFRASTRLCTURE MAI TENANCE 
EQLPM4ET 4ADTE14CE 

2342871 
28157 

5070000 

2342879 
815357 
525000 

5070000 

21421179 
338183M7 

525000 
507000 

282871 
22915357 

528000 
507000 

GRAIN TERq%dftAi.
EQLA.PMET "OST 
EQLi-ENT MAAENTENCE 

2241000 
1616750 

2241000 
1618750 

=41000 
1618750 

224100 
1618750 

CONTA.4E t TERMINAL•NFRtAS-.RLCTbRE COST 
EQL:P-4ENT COST 
iNFRAS-TRLCTIJRE MANdTENJLNCE 
EOUNPMET 4UA TENANCE 
TERM4AL ADMIN1TRATION AND SIP 
SIRVICES ANDCOMMUNICATONS 
4SINCE AND SECURITIES 

COSTS OFSERVICETO SHPS 

487802488 
2)77043 
348575 
5424000 
2 00448 

100 
000000 

1441096 

417824W 
20770438 

481875454 
5424000 
2WG48 

100000 
60=0 

15M371 

487824W8 
20770438 

75 
6424000 
29004a 
10om 
80000 

17171744 

4472468 
20170438 
54975 
5424000 
2N048 

100000 
6l00000 

16517117 

TOTAL CONTS 
OpgRATION
PIRCENTAGMARO' 

846 

1694 

3WIn28 

186885288 

36608 

W288747 

3 278681W 

26855m 
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TABLE 5.2.20
 
Cost. :1Income Projections - CEPA - Scenario 2
 

BULK I 

GENERAL BULK 
CONTAINERS 
SOLID BULKS 
LQUID BULKS 
W OF SHPS 
TiME AT PIER 

MlT. YEARS 2000 

415666 
572144 
922290 
355492 

397 
20949 

2001 

421023 
557715 
94468 
367775 

396 
21194 

2002 

426380 
543286 
967081 
380058 

395 
21440 

2003 

431737 
528858 
989477 
392342 

394 
21685 

2004 

437094 
514429 

1011872 
404625 

393 
21932 

2005 

442451 
500000 

1034268 
416908 

393 
22177 

2006 

467306 
500000 

1042003 
426008 

401 
22769 

2007 

492161 
500000 

104-Ic35 
43510b 

410 
23361 

2008 

517015 
50DODC 
C - -:-: 
434:32. 

418 
23953 

SERVICE TO SHIPS 
SERVICE TO FREIGHT 
TOTAL INCOME 

18343796 
230281072 
248604863 

1, 861 
22: 6543 
27112404 

18867925 
228512015 
247373mW 

19129989 
227537486 
246767475 

19061151 
226762957 
2482410 

19654118 
225888428 
2466426" 

20390169 
230747311 
261137460 

2' i.- 0,
235635194 
21732416 

24L =5378 
262327US 

COSTS 
V'3RT MANAGEMENTADINISTRATIVE DEPARTMENT 
OPERATIONS DEPT. 
MAINTENANCE DEPT. 
PERSONNEL DEPT 
VARIABLE COSTS OF CARGO 
COST OF SERVICE TO SHIPS 
GENERAL EXPEI4SES NOT DISTRJB 

9600000 9696000 979200010035000 10175490 10315980 
14997120 15207126 15417133 
23720000 24194400 24668800 
9024750 9114998 9205245 
59626345 59882424 60158503 
9171898 9302930 9433962 

12672433 How these exipmw-- evolve Isto be dewmined 

98880=10456470 
15627139 
25143200 
9295493 

6042452 
9564995 

995400010506860 
15837146 
25617600 
9385740 

60689061 
9743426 

1OD80000
10737450 
16047152 
26092000 

9475987.5 
60956740 
9827059 

10180800
10887574 
16271642 
26626412 
9570819 

62748794 
10195085 

10281600
11037697 
16495131 
2716082.3 
9665651 

64540849 
10563110 

103824001i 187821 
16720621 
27695235 

9763452 
672329:2 
1093:136 

INFRASTRUCTURE COST 
EQUIPMENT COST 
INFRASTRUCTURE MAINTENANCE 
EOUIPMENT MAINTENANCE 

2342879 
22815357 
525000 

507000O 

2342879 
22815357 

525003 
5070000 

2342879 
22815357 
525000 
5070000 

2342679 
22815357 

525000 
5070000 

2342879 
22815357 
525000 
5070000 

2342879 
22815357 

525000 
5070000 

2342879 
22815357 

525000 
507000 

2342879 
2l15357 

525000 
5070000 

234269 
bi 535' 
5-252 
SO7000O 

EQUIPMENT COST 
EQUIPMENT MAJNTENANCE 

2241000 
1618750 

2241000 
1618750 

2241000 
1818750 

2241000 
1618750 

2241000 
1618750 

2241000 
1618750 

2241000 
1618750 

41000 
1618750 

7241000 
1618750 

TOTAL COSTS 
OPERATION MARGIN 

PERCENTAGE 

183460,1;32 
611144,1W 

172,136,314 
76.7.060, 

173.604,60 
73,77i,30 

171,112,314 
71,74,111 

174,.118 
6.731.= 

177A2,376 
67.713,171 

181,014.111 
70.41 

18.4.368M7 
72373.6U 

187.6221 
74.703.7" 
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TABLE 5.2.20 (continued...)

Cost and Income Projections - CEPA - Scenario 2
 

BULK IN MT. 

GENERAL BULK 
CONTAINERS 
SOLID BULKS 
UQUID BULKS 
N CF S!IPS 
TIME AT PIER 

2009 

541870 
500000 

1065207 
453309 

427 
24545 

2010 

566725 
500000 

1072942 
402409 

435 
25136 

2011 

5G2121 
500000 

1100551 
470603 

444 
2585 

2012 

617517 
500000 

1128360 
478797 

454 
28594 

2013 

642914 
500000 

1156070 
416990 

463 
27322 

2014 

668310 
500000 

1183779 
495184 

472 
28051 

2015 

693706 
500000 

1211488 
503378 

481 
28780 

INCOME 
SERVICE TO SIPSSERVICE TO FREIGHT 
TOTAL *ICWO 

22S1412245323961 
21453?73 

23334374250182844 
27317211 

241858a742559 4 
210122111 

25037375
261690804 
296 171 

25888875
267444784 
2133360 

21051701
273198764 
29426046 

27591877
278=-274 
306;4A21 

COSTS 
PORT MANAGEMENTADMIMSTRATIVE DEPARTMENT 
OPERA'TIONS DEPT-
MAINTENANCE DEPT. 
PERSONNEL DEPT. 
VARIABLE COSTS OF CARGO 
COST OF SERVICE TO SHIPS 

GENERAL EXPENSES NOT DSTRIBUTED 

104832D0
11337944 
16945110 
28229646 

9855314 
68124957 
11310708 

105840(r.
11488083 
171696Wc 
28764058 

9950145 
69917011 
11667187 

1058964
116274 
17410208 
2933258 
10049561 
72038305 
120i2937 

1079568o 
11816681 
17650816 
29914478 
10148975 
74159598 
12518687 

10901520
11980987 
17891424 
3048.688 
10248392 
76280892 
12944438 

11007360 
12145294 
18132032 
31064898 
10347807 
78402186 
10525850 

1111i200 
12309600 
18372640 
31640108 

10447222 5 
80523480 
13795938 

INFRASTRUCTURE COST 
EQUIPMENT COST 
INFRASTRUCTURE MAINTENANCE 
EQUIPMENT MAINTENANCE 
GRAIN TERMINAL 

2342879 
22815357 

525000 
507OOO 

2342879 
22815357 

525000 
5070000 

2342879 
22815357 

5070000 

2342879 
22815357 

507000O 

2342879 
22815357 

525000 
5070000 

2342879 
22815357 

525000 
5070000 

2342879 
22815357 

525-000 
5070000 

EQUiPMENT COST 
EQU.- ETMAINTENANCE 

2241000 
1618750 

2241000 
1818750 

2241000 
1618750 

2241000 
1618750 

2241000 
1618750 

2241000 
1618750 

2241000 
1618750 

TOTAL CO TS 
OPERATION MAROIN 

PERCETA35E 

1)0,11O.84 
77,048,306 

I,1;3.08 
7364,163 

17r,.47 
82,27,=0 

201,617.303 
".Ila.= 

206.380.327 
973 

2 0 6.238.413 
88012,062 

212.816.176 
$3.72BA 
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As long ago as 1978 the advanced deterioration of the pier was a serious concern ofFENADESAL, the owner of the port. At that time the company ordered the preparation ofdesigns and opened a Tender for its reconstruction. But for various reasons the Tender 
was declared deserted and the project was not implemented. 

The war of the 80's that had very serious impact on the eastern regions of the countrydevastated almost completely the production of the zone eliminating the traffic of the port.Not until 1993, after years of inactivity, did the port start its recovery with a few loads of dry
bulk (37,000 tons) and liquid bulk (3,900 tons). 

The fact that the pier has no ready access for trucks limits to a great extent the operationof the port that has to transfer all cargo in railroad cars for movement in and out of the pier
and hauls of less than 4 km. 

To make the situation worse, the port only has very limited cargo handling equipment, allin very poor state of repair. See the Assessment chapter where the conditions of port and
equipment are described in more detail. 

b. Capacity in Present Conditions 

It is a risk to operate the-port in its present condition. But assuming that investments aremade to make the operations safe and provide truck access to the pier, the port wouldhave two berths available, North and South, for ships up to 150 M in length and drafts of
9.15 and 7.62 M respectively. 

The capacity of these berths to handle cargo would depend on the composition of thecargo and could be estimated using the mixture of loads forecast for Cutuco in year 2000by the Transport Model. On this basis Cutuco, with the investment required for the safety3f the pier and truck access, could handle some 540,000 tons a year, as indicated in Table 
5.2.21. 

c. Improvement of the Installations 

0 Pier 

It is outside the scope of this study to make the engineering analysi,"
necessary to estimate the cost of rehabilitation of the Cutuco pier. 

However, to obtain an idea of the order of magnitude of the investment, 'hedesign prepared in 1978 by Narvaes, Hinds and Associates, estimated then 
in 9 million Colones was used as a basis. 
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TABLE 5.2.21
 
Cutuco Pier Capacity with Cargo Allocation from Scenario 2
 

YEAR 2015
 

TYPE OF BULK MT HOURS 
ANNUAL CA SOUTH NORTH 

GENERAL 
BULK 313251 2,651: 2.651 
DRY BULKS 165064 12691 1269

LIQUID BULKS 62067 217 ! 217

TOTAL 540382
 
OCCUPATION OF BERTHS I_ -_1_4,137! 4,137 
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This amount in terms of Colones of 1995 could be of the order of 50 million 
Colones. 

This work, however, should be examined in the context of a feasibility study 
for a container terminal in Cutuco that is about to be contracted to a 
Japanese firm. Such study probably would analyze as possible options: 

/ The rehabilitation of the Cutuco pier and its utilization for handling dry 
and liquid bulks, separating physically these operations from the 
container pier, or 

/ The construction within the container port of berths to handle the cargo 
destined for Cutuco, dismantling the existing pier. 

In any event, regardless of the configuration of the port that may result from 
the study, Cutuco performs an important function in the development of the 
port sector of El Salvador, as analyzed in the following Section. 

5.2.4 Demand Projections and Investments 

a. Scenarios for Projections 

The flow of Salvadorean cargo to its ports, Acajutla and Cutuco, reflects a situation 
characterized by: 

/ 	 The geographic position of Acajutla near the principal centers of 
economic activity: San Salvador, Santa Ana, Sonsonate, in the most 
developed region of the country, has promoted the growth of the port 
and the establishment of maritime services for importers and 
exporters. 

/' 	 Cutuco, on the other hand, limited to the handling of cargo for the few 
enterprises with installations near the port, does not offer regular 
services for the general public and depends on sporadic shipments 
to these companies. The lack of truck access to the pier limits its 
function, even more. 

/' 	 The war and the economic destruction suffered by the Eastern 
Provinces of El Salvador has aggravated this situation to the point 
that Cutuco has almost ceased operating. 

This situation, nevertheless, could change in the middle term as a result of: 
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V The growing difficulty of cargo originating in the eastern region of the 
country to reach the Port of Acajutla, having to cross the congested
city of San Salvador. This serious obstacle, that increases the cost of
land transport and augments considerably the transit time of the 
cargo from Orient, will become worse in the short term and its solution 
will require very large investments. Importers and exporters east of
San Salvador will 	 usebe forced to Cutuco, increasingly, for the 
shipment of their trade. 

/" 	 The desire of the government to reactivate the eastern region and 
provide easy access through a port complex in the area of Cutuco. 

/" 	 The economic activity that seems to be returning gradually to the 
region indicates that the government's efforts are producing their 
desired effects. 

To examine the implications of this situation on the demand for port services two scenarios
 
are analyzed in this Study.
 

Port flows for 1995 are computed for a defined supply scenario. Then, two supply

scenarios are analyzed to project demand and evaluate the impact of these conditions on
the port system: the first emphasizes Acajutla and the second, Cutuco. Next, these
 
alternate projections are compared.
 

1995 Projections 

The TRANUS model demand matrices were estimated for 1992 (base year for which all
demand information was available at the beginning of the study, especially highway traffic

counts), 2000, 2005, 2010 and 2015. To estimate 1995 port demand, the Consultant
analyzed the available port traffic data for 1994 and the first quarter of 1995. 

These results, shown in Annex 5.2.4, indicate that projections made for future years maybe surpassed. This is clearer for solid and liquid bulks, while breakbulk and container
projections may not be met for lack of adequate container services and competition of
other ports. This information is not used elsewhere in this Study. 

Scenario 1 

This Scenario assumes that the road transportation system will expand with investments
already programmed and any others that may be required to correct its restrictions.
In other words, the assumption is that all investments required to facilitate traffic around
San Salvador will be made and that the obstacles to port cargo originating in Orient will 
be eliminated. 
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In this Scenario the Transportation Model assigns most of the growth to Acajutla andforecasts a very moderate increase in Cutuco traffic. See Table 5.2.22. 

Under these conditions, while the present installations of Cutuco, rehabilitated assuggested in previous section "Utilization and Capacity of Cutuco", would be sufficient forthe satisfaction of the demand, Acajutla would have very significant growth of its
infrastructure, as indicated in Table 5.2.23. It includes 

/ An installation to handle containers with cranes on Pier C 
prior to year 2000. 

" A specialized terminal for containers to start operations in 

2005; Pier D as shown in Figure 5.2.1. 

V A terminal for cereals in bulk to start operating on 2010. 

Scenario 2 

This Scenario assumes that the land transportation system will receive theinvestments already programmed, but that the obstacle to the traffic from
Orient to Acajutla created by the congestion of San Salvador will not beresolved. In this case a port in Cutuco would attract a growing proportion ofthe 	port cargo generated east of the city of San Salvador. 

The traffic assigned by the Trans, rtation Model is shown in Table 5.2.24. 

To analyze this Scenario it is further assumed that 

/ 	 The results of the Feasibility Study of the port in Cutuco
that GOES is planning to contract are positive and that 
a port complex would be built in the area of Punta 
Gorda, including a container terminal and the 
FENADESAL pier. 

/ 	 The traffic of containers to Acajutla is limited to the
volume that can be handled by Pier C (around 500,000 
tons a year). Consequently, according to this Scenario,
the specialized container terminal designed by Frederic 
R. 	Harris for Acajutla would not be built. 

5-87
 



TABLE 5.2.22
 
Forecast Estimation of Salvadorean Cargo - Highway Scenario
 

TYPE OF CARGO 
AND PRODUCT 

FORECAST 20 
Acqutla Cutuco Total 

FORECAST 2005 
Acajuta Cutuco TOWa 

FORECAST 2010 
Acajud CIAuco Total 

FORECAST 2015 
Acajp*la CuAuco TotalI 

BREAK BULKIRON AND STEEL 
CEREALS 
FERTILIZERS 
VEHICLES (2) 
OTHERS 
COFFEE 
SUGAR 
TOTAL (3) 

CONTAINERS 

103.859 
12.206 

441 
24.727 

263.388 
4,025 

0 
40138655 

7.879 

2,753 
17.796 

0 
28,428 

111,738 
12.206 

441 
27.480 

281.194 
4.25 

0 
437.084 

114.65 
11,608 

369 
29.819 

291,030 
2.084 

0 
449.005 

13.936 

3.642 
39.425 

0 
57.003 

128.031 
11.608 

369 
33,462 

330.455 
2.014 

0 
506,008 

150.274 
13.234 

387 
41,731 

415,945 
0 
0 

621.572 

19,001 

5,277 
55.388 

0 
79.666 

168.276 
13.234 

387 
47.007 

471.333 
0 
0 

701,238 

197.926 
15.068 

407 
58.400 

594.475 
0 
0 

866.297 

25.906 
1.975 

53 
7,644 

77 8i5 
0 
0 

113 

223834 
17S 

46) 
87,162 

672290 
0 
0 

979693 
COFFEE 
OTHERS 
TOTAL 

DRY BULK 
FERTILIZERS 
CEREALS / FLOUR 
SUGAR 
OTHERS 
TOTAL 

LIQUID BULKPETROLEUM 
PET DERIVATIVES 
MOLASSES 
OTHERS 
TOTAL 

GENERAL TOTAL 

55,804 
478.528 
534.332 

331,866 
484.629 
117,185 
25.936 

959616 

1.342.687 
110.823 
71,977 

172,692 
1,688.179 
3.600.782 

0 
0 
0 

47.108 
0 
0 
0 

47.108 

0 
11,200 

0 
0 

11,200 
86,736 

55.804 
478,528 
534.332 

378.974 
484.629 
117.185 
25,936 

1,006.724 

1,342,687 
122.023 
71,977 

172.692 
1,706,379 
3.687,519 

58,021 
716,883 
774.904 

387.900 
508.680 
113,817 
27.224 

1.085.010 

1,633.584 
132.300 
75,649 

210.106 
2,051.638 
4,380,558 

0 
0 
0 

47,380 
0 
0 
0 

47.380 

0 
16,180 

0 
0 

16.160 
12D,542 

58.021 
716,883 
774,904 

145 
435.279 
508.690 
113,817 
27,224 

1.132.390 

1.33.584 
148.460 
75.649 

210.106 
2.087.79B 
4.481.100 

49,509 
1.155,591 
1,205,100 

426,612 
539.711 
119.623 
31,583 

1.167,508 

1.893,771 
152.777 
79,50B 

243.570 
2.369,626 
5.363,804 

0 
0 
0 

53,943 
0 
0 
0 

53.943 

0 
19.318 

0 
0 

19,318 
152,926 

0 
49.509 43.878 

1.155.591 1.862.T73 
1,205,100 1,906,651 

156 
480.555 469.188 
589.711 683.637 
119,623 125.725 
31.560 36.587 

1.221.449 1,315,136 

1,8M771 2.16.400 
172.095 176.424 
79.50 83.564 

243.570 282,364 
2,388,944 2,737.752 
5.516.721 6.825.837 

0 
0 
0 

61.415 
0 
0 
0 

61.415 

0 
23,093 

0 
0 

23093 
197.904 

43 878 
1.862 773 
1.906.6651 

53D.603 
683637 
125 725 
36.587 

1.376.552 

2.195403 
199.517 
83 564 

282364 
2.76D.845 
7.023.741 

(1) Includen W11road investmerta wth committ d funds. wtuch are required to correct road capcty rericbonplu, pus two multipurpose cranes, a grain handing system and thecontainer terninal. 
(2) Supposes that Cutuoo wll have the capecity to handle vehicles, fertilizers and petrileun pnxlts(3) The folloong maximum capacib a for general bulk ore estimated.' 750 thOUxnd t AcepAle, 100 thousond t CuiucoHopvr. I is upposed that solutions to increase productivty ard handle small exceedng vokunee will be found until 2015Source: Frederic R Hams, Inc Interpolaton &d breakdown of portuary traffic forecast mid seranomalocaon. 
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TABLE 5.2.23 
Extension of Port Facilities Project - Scenario 1 

" INSTALLATION OF MULTI-PURPOSE CRANES ON PIER C IN ACAJUTLA 
TO HANDLE CONTAINERS AND DRY BULK CARGOS 

TO OPERATE IN YEAR 2000 PROJECT COST 

* SPECIALIZED CONTAINER TERMINAL IN ACAJUTLA 

TO OPERATE IN YEAR 2005 PROJECT COST 

" GRAIN TERMINAL IN PIER B AT ACAJUTLA 

TO OPERATE IN YEAR 2010 PROJECT COST 

S' RECONSTRUCTION OF THE CUTUCO PIER 

IMMEDIATE OPERATION PROJECT COST 
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FIGURE 5.2-1 
Port of Acapulla Installahons 
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TABLE 5.2.24 
Traffic Forecast Estimation for Acajutla and Cutuco - Period 2000-2015 - Scenario 2 

TYPE OF CARGO 
AND PRODUCT 

FORECAST 2= 
Ac*IWa CuItuco Tatal 

FORECAST 2005 
Acalui Cutuco Total 

FORECAST 3010 
Acajutla Cutuco Total 

FORECAST 315 
Acajutla Cutuco Total 

BREAK BULKIRON AND STEEL 
CEREALS 
F'.RTL!ZERS 
V.hIPCLES (2) 
OTHERS 
COFFEE 
SUGAR 
TOTAL (3) 

CONTAINERS 

102.670 
12.066 

436 
36,135 

200.381 
3.979 

0 
415.666 

8.275 

4.275 
32.B 

0 
45.238 

110.944 
12.066 

436 
40.410 

293.089 
3.979 

0 
40,904 

!12429 
11.439 

364 
48.33 

256.782 
2053 

0 
442.451 

14.836 

6.386 
41.720 

0 
62.941 

127.285 
11.439 

364 
54,779 

32.502 
2053 

0 
905,392 

133.49 
11.756 

344 
59.W38 

3B1.197 
0 
0 

56.725 

32.585 

14,831 
99.243 

0 
146.459 

166.074 
11.756 

344 
74.,589 

460.440 
0 
0 

713.184 

158.494 
12.092 

326 
74.237 

454,922 
0 
0 

893.7D6 

71.570 
5.456 

147 
33.522 

236,078 
0 
0 

313.251 

230.04 
17538 

473 
107.759 
891.000 

0 
0 

1.006.%68 
COFFEE 
OTHERS 
TOTAL 

DRY BULKFERTILIZERS 
CEREALS IFLOUR 
SUGAR 
OTHERS 
TOTAL 

LIQUID BULKPETROLEUM 
PET DERIVATIVES 
MOLASSES 
OTHERS 
TOTAL 
GENERAL TOTAL 

55.804 
516,340 
572.144 

331,705 
455.532 
110.674 
24.379 

922.290 

1.342.687 
110.823 
71.977 

172.692 
1.698.179 
3.G.279 

0 
0 
0 

47.108 
0 
0 
0 

47.108 

0 
11.200 

0 
0 

11.20 
103,546 

55.804 
516.340 
572,144 

378.813 
455.532 
110.674 
24.379 

909.396 

1.342.687 
122.023 
71.977 

172.692 
1.709.379 
3.711.825 

58.=1 
641.979 
700,.0 

384.537 
50.AGO 
113.817 
27.224 

1,034. 

1.633.554 
131.153 

75.649 
210.108 

2050.491 
4.227.211 

0 
0 
0 

50.742 
0 
0 
0 

50.742 

0 
17.306 

0 
0 

17.306 
130.9 

56,021 
64-.979 
70.00 

435.279 
508.90 
113,817 
27,224 

1.085.010 

1,633.594 
148,459 
75.64 

210.106 
2,067.797 
4,358,200 

48.5W 
e63.491 
700.13M 

332048 
509.711 
119.623 
31.580 

1.072 942 

1,893.771 
139.331 
79.0 

243.570 
2356.180 
4.695.847 

3.000 
341.12B 
344.12B 

148,536 
0 
0 
0 

148,536 

0 
32.774 

0 
0 

32.774 
671.97 

0 
49.509 

9D4.619 
1.044.125 

480,584 
457,938 
92893 
24.5W 

1.221.478 

1.89M,771 
17Z-105 
79.508 

243.570 
2.388.954 
5.367,744 

37.281 
862.719 
700.000 

3a5.539 
6a3.637 
125.725 
36.587 

1.211.488 

2.195.400 
137.450 
83.564 

2B2.364 
2.698.775 
5.333.973 

6.596 
755.148 
761.744 

1e5.064 
0 
0 
0 

105.064 

0 
62.067 

0 
0 

62.067 
1,302.127 

0 
43.878 

1 417.867 
1 461.745 

5.3003 
683637 
125.725 
36.587 

1.376552 

2.195.400 
199.517 
83.564 

2B2.364 
2,760845 
6806 100 

(1) Includes all road investments with commtted funds, whch are requanad to correct road capecty rostoctions, plus two multpurpose cranes. a grain handling sywem and thecortainer terminal 
(2) Supposes that Cutuco will have the capacity to handle vehicles, fert i a and petroleum products. 
The trend scenario. with at leet the commrtIe road inv stmncta. reallocates the container traffic from CLtuco to AcajLutla and keeps in general the allccac4n of other cargoesThe road scenaro. wih addtional road investment. which w4ll Improved batwten the eastern and wvstern pert of the country, should ressign the greater part of cargo fromCLtuco back to Acajutla
Source Fredenc R Hams. Inc Interpolatio and breakdown of portuary taffic forecast and acenano allocation. 
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The infrastructure improvements required in Scenario 2 are indicated in Table 5.2.25. 

Scenario Comparison 

There are minor differences between the two scenarios projections for 2000 and 2005. 
Scenaiio 2 includes Cutuco's new road access and rehabilitation of the rail network, 
investments which permit a marginal improvement in the competitiveness of Salvadorean 
ports, slightly reducing Quetzal, Santo Tomas de Castilla and Puerto Cortes market 
shares of total Salvadorean cargo. 

For 2010 and 2015, the differences are also due to the Cutuco Container Terminal 
operations (assumed to begin in 2010, although this could occur sooner) and non-building 
of the one at Acajutla in Scenario 2, which results in the loss of about 400,000 tons of 
container cargo from Salvadorean to other ports and the occasional use of the Cutuco 
Container Terminal to service other ships.' 

b. Calculations of Berth Occupancy 

The Consultants have prepared a model to compute berth occupancies which allows the 
investigation of the conditions under which berths would operate under the traffic 
assigned by the Transportation Model. Annex 5.2.3 shows the results and the sufficiency 
of the projects recommended by the Consultants. 

c. Description of the Projects 

0 Installation of Gantry Cranes on Pier C in Acajutla 

This initiative has been contemplated by port officials for several years and 
presently the financing of a 40 ton multi-purpose crane is under negotiation. 
This piece of equipment will be installed on the pier to handle containers 
and dry bulk cargos. 

An annex to Chapter 2 also contains projections for a scenario with container terminals in 
both ports. 
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TABLE 5.2.25

Extension of Port Facilities Project - Scenario 2
 

0 INSTALLATION OF MULTI-PURPOSE CRANES ON PIER C INACAJUTLATO HANDLE CONTAINERS AND DRY BULK CARGOS
TO OPERATE INYEAR 2000 PROJECT COST € 179 MILLIONS 

m SPECIALIZED CONTAINER TERMINAL INACAJUTLA 

TO OPERATE IN YEAR 2010 PROJECT COST € 700 MILLIONS 

m REHABILITATION OF CUTUCO 

IMMEDIATE OPERATION PROJECT COST € 44 MILLIONS 

0 SPECIALIZED CONTAINER TERMINAL AT CUTUCO 

0 OPERATE INYEAR 2010 PROJECT COST € 437 MILLIONS 
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The assignment of traffic made by the Transportation Model indicates that 
under any scenario the demand of containerized cargo will be very high and 
before year 2000 it will be necessary to provide facilities to handle in 
excess of 500,000 tons of containers a year in Acajutla. 

To satisfy this requirement one crane would not be sufficient. Two cranes 
would be needed, converting Pier C in an installation almost exclusively 
dedicated to the handling of containers. 

It should be noted however, that such installation would have restrictions 
due to the limitations imposed by the width of the pier and the distance that 
separates the berths from the container storage yard on the mainland. 

These limitations require that the operations be executed ur =.rvery 
exacting controls, especially in the sequence of loading containers nto the 
ship and it is probable that at high traffic levels the operation would become 
difficult and productivity would lower substantially. It is estimated that to 
maintain good conditions the berth would handle a maximum of 500,000 
tons a year. 

It would be prudent to install initially only one crane and, depending on the 
results obtained, the second crane could be installed at a later date. 

The cranes also would be used to lighter or discharge completely 
(depending on demand for the berth) large bulk carriers of 40,000 T.R.B. or 
more that, cannot berth at Pier B fully loaded. 

To accommodate the forecast container traffic it will be necessary to 
enlarge the existing container yard adding about four hectares to it. 

The cost of this project has been estimated as follows: 

/' 2 cranes including civil works, erection, 
engineering and supervision, 161.602 million 
Colones. 

V Container yard of 40,000 m2 - 17.500 million 

Colones. 

Manufacture and erection of the cranes may take from 12 to 18 months. 

The financial easibility of the project has been calculated assuming that 
before year 2 0 both cranes will be in operation. For the first one, that will 
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be financed by the German government with very soft financing,amortization based 20 years aton interest of eight percent has beenassumed. For the second crane commercial financing at 12% interest and
20 years amortization has been estimated. 

The operation costs which include labor, cost of equipment and materials,and maintenance of equipment are those estimated for the "Improved
Operation" described in previous Section in this report. The costs ofadministration and supervision of the operation have been estimated as
shown in Table 5.2.26. 

The margin of operation, according to these computations, indicates veryhigh profitability for this terminal at Pier C (see Table 5.2.27) It isconsiderably higher than the margin that could be generated by specializedterminals in Acajutla or Cutuco. The reason for this high profit margin is the very low investment in infrastructure that this project requires (some 7.5million Colones) while the terminal in Acajutla needs almost 550 millionColones in infrastructure and in Cutuco some 390 million Colones. 

Often this is the case with specialized container terminals, projects that arecapital intensive and require high tariffs and throughputs to be profitable.In Mexico, for instance, the tariff to handle containers is double thatpresently charged in Acjutla, reflecting the fact that, while in Acajutlacontainers are handled with ship's gear, in a general cargo pier, in Mexico
the operations are carried out in specialized terminals. 

This aspect is treated in detail at the end of this Section where a tariff of atleast 200 Colones per metric ton of containerized cargo is recommended 
for operations in specialized terminals. 

Specialized Container Terminal in Acajutla. 

This terminal was specifically designed for handling containers and,consequently, avoids the restrictions to the handling of this type of traffic 
encountered in Pier C. 

The traffic assignment model indicates that Linder Scenario 1 the demandof containerized traffic in the year 2005 will exceed the 500,000 ton capacity
of Pier C and will grow to reach almost two million tons a year by 2015. 
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TABLE 5.2.26 
Containeis Terminal - Pier C - Specialized Coiitaiiter I erminal - Acajutla 

Specialized Container Terminal - CuLIco 
Pesonnel Organization 

ACCOUNTING 

1ACCOUNTANT 

2 ASSISTANTS 

1 SECRETARY 

OPERATIONS 
1 SUPERINTENDENT 

1 YARD HEAD 


1 PIER HEAD 
1 ASSISTANT 

1 SECRETARY 

OPERATORS 
4 YARD OPERATOR 
1 WAREHOUSE HEAD 

4 ASSISTANTS 

3 WATCHMEN 


CARGO CONTROL 
1 CONTROL HEAD 
2 COMPUTER OPERATORS 

SERVICE 
1 HEAD SERVICE 
3 SHOP PERSONNEL 

MONTHLY TOTAL 

ANNUAL TOTAL 

MONTHLY 
SALARY 


8,000.00 
8,000.00 
3,000.00 

70,000.00 
6,000.00 
6,000.00
 

4,000.00 
5,000.00 

20,000.00 
5,000.00 

12,000.00 
5,400.00 

12,000.00 
8,000.00 

3,000.00 
6,000.00 

181,400.00 

2,960,4411.00 

BENEFITS 
SOCIAL SECURITY 14%

CHRISTMAS BONUS 8.3% 
VACATION 58% 
HOLIDAYS 4.1% 

SICK LEAVE 3.6% 

0.358 

SUM OF MONTHLY SALARIES 181,400.00 

SOCIAL BENEFITS 0.36 

MONrFILY TOTAL 246,704.00 
ANNUAL TOTAL 
 2,960,448.00 
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TABLE 5.2.27Cash Flow - Container Handling at Pier C - Acajutla - Scenarios 1 and 2 - Up to 500,000 TM Per Year 

2= 2= 2002 2003 20(4 2005 2006TONS PER YEAR 2007534332 567466CONTAINERS 60059 633733 7t00fl 50000 500000 50iOTE LI 59370 32 66733 70415 77778 5CmJ 49091 48482
ANNUAL 7 7 ,Cs049 0 8 8HIPS 

49 53 56SIZE OF T- E TBR SHIP 59 65 42 4128 000 28000 40SHIPMENT AVERAGE IN CONTAINERS 28000 280"30 280001200 120) 280001200TIME IN PIER -HOURS 1200 1200 12002523 1200 12002690 2836 293 3306 2107 206 2031 

SERVICE TO SHIPS 5397446 5732138 606683) 6401523CARGO SERVICES 7070907 4541405106866400 113493120 120119640 4458834 4376263126746560 140000000 1CfOOMM 10003= 10300o(=OTHER INCOME 
TOTAL INCOME 112263846 11922525a 126188670 133148083 147070907 104541405 104458834 104376263 

COSTS 
AMORTIZATION OF NEW INFRASTRUC7URE AT 12% 234287-0 2342879AMORTIZATION OF 2342879 2342B79NEW EQUIPMENT Iluded in operton. A crone at 8 %and a crane a 

2342879 2342879 2342879 2342679MAINTENANCE OF NEW INFRASTRUCTURE 12 %.525000 525000 525000 525300 52500 525000OPERATION AND MAINTENANCE 52500
ADMINISTRATION AND OF NEW EQUIPMEN Included in operationSUPERVISION 29804A8 2980448 2960448 298D448SERVICES AND COMMUNICATIONS 2962)448 2960448100000 2960448 296D448100000 10000INSURANCE AND SECURrTIES 100 10600000 1000m 100(00 1(0000800000 6SERVICE TO SHIPS COSTS 00000 600000 600000 60000001096225 1163139 6000001231053 1298967 1434796 922369 955G68 888828OPERATION (1)
OTHER COSTS 35294756 37483373 39671960 41860586 462780) 33270M 33C27000 33270004 2 7 0TOTAL COSTS 3 2 0 0 3 0 7(0 3 0 7042918317 45174838 47431369 49687880 54200922 40477695 40460925 40-14415OPERATION MARGIN 69345629 74050420 78755311 83460202 92B985 64063709 63997909 63932108 

PRESENT VALUE OF BENEFITS 624726918 

NOTE 
(1) ncluds hlbor, equipmert, mairiteance and material 
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TABLE 5.2.27 (continued...)
Cash Flow - Container Handling at Pier C - Acajutla - Scenarios 1 and 2 - Up to 500,000 TM Per Year 

CARGOTONS PER YEAR 

CONTAINERS 


TEUs
ANNUAL SHIPS 
SIZE OF THE TBR SHIP 

SHIPMENT AVERAGE IN CONTAINERS 

TIME IN PIER - HOURS 


INCOME
SERVICE TO SHIPS 

CARGO SERVICES 


OTHER INCOME
 
TOTAL INCOME 


COSTSAMORTIZATION OF NEW INFRASTRUCTURE AT 12 % 
AMORTIZATION OF NEW EQUIPMENTMAINTENANCE OF NEW INFRASTRUCTURE 
OPERATION AND MAINTENANCE OF NEW EQUIPMENTADMINISTRATION AND SUPERVISION 

SERVICES AND COMMUNICATIONS 

INSURANCE AND SECURITIES 

SERVICE TO SHIPS COSTS 


OPERATION (1) 

OTHER COSTS
 
TOTAL COSTS 


OPERATION MARGIN 

PRESENT VALUE OF BENEFITS 

NOTE 
(1) Includes Iabox. equipmerit. maintenance and mtenal coa 

20018 

50000D 
47273 

39 
28(= 

1200 
1992 

4293692 
100000C0 

104293692 


2342879 

525 

296)448 
100000 

872068 

33027000 

40427"384 

63866307 

2009 

500000 
46364 

39 
28000 

1200 
1954 

4211121 
100000M 

104211121 


2342879 

525000 

2960448 
100000 
60000 
855287 

33027000 

40410614 

63800507 

2010 

50000D 
45455 

38 
28000 

1200 
1916 

412550 
1000M0 

104128550 

2342879 

525000 

2960448 
10003 
60000 
8a517 

33027000 

4033844 

63734706 

2011 2012 

500(00 
44697 

500000 
4 9 

37 
28000 

1200 
1884 

37 
28000 

1200 
1852 

4059741 3190931 
100000000 1o 

104059741 103990931 


2342879 2342879 

525000 52500 

2960448 2960448 
100000 1COX0 
600000)0000 600000 
824542 810566 

33027000 330270M 

4037988 40365893 

63679872 63625038 

2013 

500000 
43182 

36 
28Cm 
1200 
1820 

3922122 
10000 


103922122 


2342879 

525000 

2960448 
100000 
0: I 6 
796591 

33027C00 

40351918 

63570204 

2014 

500000 
42424 

35 
280(X0 

1200 
1788 

3853313 
100000000 

103853313 


2342879 

525030 

2960448 
100000 
00000 60 
782616 

33027000 

40337943 

63515371 

2015 

50000 
41667 

35 
28a(= 

1200 
1756 

3784504 
1000O0 

103784504
 

2342879 

52503) 

100m 
9 00 
768641 

33027000 

40323967 

63460537 
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The construction cost of this project, has been updated to costs of 1995 andindicates investments of 549 million Colones in civil works and 151.4 million 
Colones in equipment. 

It isestimated that the construction of the terminal would take from 30 to 36 
months. 

The profitability of the project has been calculated following the same
criteria utilized for Pier C except that the tariff has been estimated at 200 
Colones per ton of containerized cargo. See Table 5.2.28. 

Reduction of the Aitation of the Pasin 

The specialized container berth has been designed to serve at the sametime as a breakwater for the protection of the port harbor that today, open
to the sea, is affected by the agitation produced by long period waves. 

This phenomenon principally affects Pier B during the rainy season whenthe operation is difficult due to the movement of ships berthed at the pier.It is estimated that the productivity of the operations of loading and
unloading are reduced by 20% during the period that commences in May
and ends in Novamber. On occasion this movement has been of such
magnitude that it breaks moorings and it is necessary to take the ships out 
of the port 

The designers of the terminal, Frederic R. Harris, Inc., simulated in a
mathematical model the conditions of the basin in order to place the
breakwater in a manner that would reduce to a minimum the movement in 
the harbor. 

The savings produced by the breakwater consist of those obtained byhigher productivity in the handling of dry bulk cargo in Pier B during therainy season and the consequent reduction of ships' time at berth. Table
5.2.29 shows the magnitude of these savings. 

* Grain Terminal in Acajutla 

The traffic of dry bulks assigned by the Transportation Model to Acajutla
indicates that the gantry crane on Pier B will not be sufficient to handle theassigned volumes and the operation with ship's gear or Buhler machines
unloading directly onto trucks would increase greatly. 
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TABLE 5.2.28 
Cash Flow - Container Terminal - Acajutla - Scenario 1 

CARGO 
TONS PER YEAR
CONTAINERS 
TEU* 

ANNUAL SHIPS
SIZE OF THE T:R SHIP 
SHIPMENT AVERAGE ;N CONTAINERS 
TIME IN PIER -HOURS 

INCOME 

YEARS 
2005 

274904 
27490 

2D 
280W 

1400 
1708 

2008 

380943 
34812 

25 
280 
140 
1779 

2007 

44682 
42134 

30 
2800 

1400 
1849 

2008 

533022 
49456 

35 
280W 

1400 
192 

2009 

619061 
56778 

41 
280= 

1400 
190 

2010 

705100 
64100 

46 
28000 

1400 
2080 

2011 

845410 
74724 

53 
28000 

1400 
2402 

2012 

985720 
85348 

61 
28000 

1400 
2743 

SERVICE TO SHIPSCARGO SERVICES 
OTHER INCOME 

TOTAL INCOME 

54980800 
2307583 

67288383 

72188840 
283219 

75020839 

89396480 
3356815 

92783295 

1068)4320 
3881432 

110486752 

123812180 
4406048 

128218208 

141020000 
4930664 

145950664 

169082040 
5747891 

174829931 

197144090 
6565118 

203709198 

COSTSAMORTIZATION OF NEW INFRASTRUCTURE AT 12 % 48762486 48762486 
AMORTIZATION OF NEW EQUIPMENT Included inowapbon cotsMAINTENANCE OF NEW INFRASTRUCTURE 5489575 5489575 
OPERATION AND MAINTENANCE OF NEW EOUIPMENIncluded inopsruion coIaADMINISTRATION AND SUPERVISION 2960448 298)448
SERVICES AND COMMUNICATIONS 100000 10000 
INSURANCE AND SECURmES f00000
SERVICE TO SHIPS COSTS 434679 55454 

48762486 

5489575 

2960448 
100000 
800M 

666228 

48762486 

5489675 

2960448 
10 
600000 
732003 

48762486 

5489575 

20-60448 
100000 
600000 
8977"7 

48762486 

5489575 

2968448 
l"X00 

600000 
1013551 

48762486 

5489575 

2960448 
100000 
600000 

1181541 

48762486 

5489575 

298)448 
100000 

1341 
OPERATION (1) 
OTHER COSTS 

16867010 22148331 27425052 32704073 37983C94 43262116 51870988 60479861 

TOTAL COSTS 75214198 80608913 883789 9138585 96793380 102188176 110965038 1197419D1 
OPERATION MARGIN -17925814 -58154 6749606 19087167 31424827 43762488 63864892 83967297 

PRESENT VALUE OF BENERTS 301046502 

NOTE: 
(1) Incds labor, equprnmnt. maintenance wid mWurla o. 5 
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TABLE 5.2.28 (continued...)

Cash Flow - Container Terminal - Acajutla - Scenario 1
 

YEARST ARGO 2013 2014 2015TONS PER YEARCCNTAINERS 
112603 1266341 1406851TEUs 

106597 117221ANNUAL SHIPSSIZE OF THE TBR SHIP 69 76 84SHIPMENT AVERAGE IN CONTAINERS 28 28 28000TIME IN PIER -HOURS 1400 1400 1400 
INCOME3085 3426 3768 

SERVICE TO SHIPSCARGO SERVICES 22526120 253268180 28133020DOTHER INCOME 738234S 8199573 901680TOTAL INCOME 232588456 2614M7 290347000 

COSTSAMORTIZATION OF NEW INFRASTRUCTURE AT 12 % 48762486 48762486 48762486AMORTIZATION OF NEW EQUIPMENT Included in operotion costsMAINTENANCE OF NEW INFRASTRUCTURE 5489575 5489575 5489575OPERATION AND MAINTENANCE OF NEW EQUIPMENInilCuded in operaton costsADMINISTRATION AND SUPERVISION 74448 2960448 2960448SERVICES AND COMMUNICATIONS 100000 100000 100000INSURANCE AND SECURITIES 
SERVICE TO SHIPS COSTS 00= 600000 60

1517521 168%11 1 01 
OPERATION (1) aKX8733 77697806 86306479
OTHER COSTS 

TOTAL COSTS 129518764 137295626 148072489 
OPERATION MARGIN 104069702 124172107 144274512 

PRESENT VALUE OF BENEFITS 

NOTE 
(1) IncKld labor. equqmeret mainrtenance and matensial 
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TABLE 5.2.29
 
Saving Produced by Reducing Dock Movement - Acajutla
 

YEARS 
2000 2001 2002 2003 2004 2005 2006 2007 

DRY BULKS PIER B - MT/ YEAR 959616 975219 990822 1006425 1022028 1037631 1063606 1089581 

TIME OF SHIP AT PIER B 
PRESENT CONDITIONS - HOURS 8432 8543 8653 8764 8874 8985 9238 9490 

REDUCTION OF TIME AT PIER 
WITH BREAKWATER - HOURS 1686 1709 1731 1753 1775 1797 1848 1898 

OPERATION COSTS AT PRESENT 
CONDITIONS IN COLONES 10479007 10649391 10819776 10990161 11160546 11330931 11614578 11898225 
OPERATION COSTS WITH BREAKWATER 

IN COLONES 8383205 8519513 8655821 8792129 8928437 9064744 9291662 9518580 

SAVINGS DUE TO INCREASED EFFICIENCY 2095801 2129878 2163955 2198032 2232109 2266186 2322916 2379645 

SAVINGS DUE',TO TIME AT PIER REDUCTION 
Q US. $ 600 PER HOUR. IN COLONES 8853600 8969730 9085860 9201990 9318120 9434250 9699480 9964710 

SAVINGS IN COLONES 10949401 11099608 11249815 11400022 11550229 11700436 12022396 12344355 
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TABLE 5.2.29 (continued...)

Saving Produced by Reducing Dock Movement - Acajutla
 

DRY BULKS PIER B - MT/YEAR 

TIME OF SHIP AT PIER BPRESENT CONDITIONS - HOURS 

REDUCTION OF TIME AT PIERWITH BREAKWATER - HOURS 

OPERATION COSTS AT PRESENTCONDITIONS IN COLONES 

OPERATION COSTS WITH BREAKWATERIN COLONES 

SAVINGS DUE TO INCREASED EFFICIENCY 

SAVINGS DUE TO TIME AT PIER REDUCTION
aUS. $600PER HOUR. IN COLONES 

SAVINGS IN COLONES 

YEARS 
2008 


1115556 

9743 

1949 

12181872 

9745497 

2436374 

10229940 

12666314 

2009 


1141531 

9995 

1999 

12465519 

9972415 

2493104 

10495170 

12988274 

2010 


1167506 


10248 

2050 

12749166 

10199332 

2549833 

10760400 

13310233 

2011 


1197032 


10538 

2108 

13071592 

10457273 

2614318 

11065110 

13679428 

2012 


1226558 


10828 

2166 

13394018 

10715214 

2678804 

11369820 

14048624 

2013 


1256085 


11119 

2224 

13716444 

10973155 

2743289 

11674530 

14417819 

2014 2015 

1285611 1315137 

11409 11699 

2282 2340 

14038870 14361296 

11231096 11489037 

2807774 2872259 

11979240 12283950 

14787014 15156209 
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The movement of the product by truck from pier to silo or storage facility is 

a slow and costly operation. To avoid it and transfer the bulks directly to 

storage belt conveyors could be installed on elevated structure on the pier 

in an arrangement similar to the belts existing at present. 

Such structure would occupy the northern side of the pier, running between 

the existing gantry crane parallel to the existing belts. Ships would berth at 

B5 and B6, and would be unloaded with Buhlers that would convey the 

product to the belts through hoppers and appropriate appurtenances. 

It is estimated that, under these circumstances, the existing gantry would 

be used almost exclusively for handling fertilizers while the new belts would 

be used for the transfer of grain. 

A detailed study could determine if it is desirable to install on the berth 

unloading equipment more efficient than the Buhlers. For the purpose of 

this Report three Buhlers have been assumed with capacities of 100 to 150 

tons per hour and the belts sized to transfer some 600 tons per hour. 

The project including belts, supporting structure with a length of 300 meters 

to the ALCASA silos and accessory equipment is estimated at 72 million 

Colones. 

Savings obtained with this p.oject have been calculated comparing its cost 

to the cost of transporting the grain in trucks to the receiving gates of the 

silos. Also included is the saving of time at berth that results from a higher 

productivity of the grain handling operation. See Table 5.2.30.2 

Reconstruction of the Cutuco Pier 

In previous section titled "Utilization and Capacity of Cutuco", the cost of 

rehabilitation of the pier was estimated at some 50 million Colones. 

The transit shed on the pier is in such state of disrepair that it should be 

demolished, clearing the deck and further facilitating cargo handling 

operations. It might be profitable to repair some of the other warehouses 

around the port which may be used, some for the operation of the port and 

others to be rented to port users. 

ff cereals projections for 2000 and thereafter are exceeded, as 1994 and first trimester 1995 

flows begin to indicate, it might become necessary to carry out this investment earlier than 

predicted. 
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TABLE 5.2.30

Cash Flow - Grain Terminal in Acajutla - Scenario 1
 

CARGO
GRAINS 

UNLOAD TO TRUCKUNLOAD DURATION AT 100 MT/ HOUR

STAY 20% 

TIME AT PIER - HOURS 

OPERATION COST 

TRANSPORTATION COST BY TRUCK 

COST OF SHIP AT PIER 

COST FOR A COMPARISON BASE 


UNLOAD TO CONVEYOR BELT
 
UNLOAD DURATION AT 300 MT/ HOUR 

STA - HOURS
TIME AT PIER 

EQUIPMENT ANNUAL COST AT 8%

OPERATION COST 

MAINTENANCE 
 COST 
COST OF SHIP AT PIER 
TOTAL COST OF UNLOADING TO CONVEYOR BELT 

SAVINGS 
UNLOAD TO TRUCKUNLOAD TO CONVEYOR BELT 
ANNUAL SAVINGS 

2000 
486Z9 

4846 
969 

5816 
484633 

5330919 
30531627 
35562546 

1615 
323
1939 

7352456 
10404985 

892500 
10177209 
28827150 

3586254628827150 
7035396 

2001 
489441 

4894 
979 

5873 
489445 

5383853 
30834796 
3621864 

1631 
326
1958 

7352456 
10508303 

892500 
10177209 
28930456 

3621884928930468 
7288181 

2002 
494253 

4943 
989 

5931 
494258 

5436787 
31137964 
38574752 

1648 
330
1977 

7352456 
10611620 

892500 
10177209 
29033786 

3657475229033786 
7540966 

2003 
499066 

4991 
998 

5989 
499070 

5489722 
31441133 
36930854 

1664 
333
1996 

7352456 
10714938 

892500 
10177209 
29137104 

36930854
29137104 

7793751 

2004 
503878 

5039 
1008 
6047 

503882 
5542656 

31744301 
37286957 

1680 
336
2016 

7352456 
10818256 

892500 
10177209 
29240422 

3728695729240422 
8046536 

2005 
508690 

5087 
1017 
6104 

508694 
5595590 

32047470 
37643060 

1696 
339
2035 

7352456 
10921574 

892500 
10177209 
29343740 

3764306029343740 
8299320 

2006 
524894 

5249 
1050 
6299 

524898 
5773836 

33068335 
38842171 

1750
3502100 

7352456 
11269478 

892500 
10177209 
29691644 

3884217129691644 
9150527 

2007 
541098 

5411 
1082 
6493 

541103 
5952082 

34089199 
40041282 

18043612164 
7352456 

11617383 
892500 

10177209 
30039548 

4004128230039548 
10001734 
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TABLE 5.2.30 (continued...)
 
Cash Flow - Grain Terminal in Acajutla - Scenario 1
 

CARGO 
GRAINS 

UNLOAD TO TRUCK
UNLOAD DURATION AT 100 MT/ HOUR 

STAY 20 % 

TIME AT PIER - HOURS 

OPERATION COST 

TRANSPORTATION COST BY TRUCK 

COST OF SHIP AT PIER 

COST FOR A COMPARISON BASE 


UNLOAD TO CONVEYOR BELT
UNLOAD DURATION AT 300 MT/HOUR 
STAY 
TIME AT PIER - HOURS 
EQUIPMENT ANNUAL COST AT 8% 
OPERATION COST 
MAINTENANCE COST 
COST OF SHIP AT PIER 
TOTAL COST OF UNLOADING TO CONVEYOR BELT 

SAVINGS
UNLOAD TO TRUCK 

UNLOAD TO CONVEYOR BELT 

ANNUAL SAVINGS 


2008 


557303 


5573 

1115 

6688 


557307 

6130329 

35110064 

41240392 


1858 

372 


2229 

7352456 


11965287 

892500 


10177209 

30387452 


41240392 

30387452 

10852940 


2009 


573507 


5735 

1147 

6882 


573511 

6308575 


36130928 

42439503 


1912 

382 


2294 

7352456 


12313191 

892500 


10177209 

.0735356 

42439503 

30735356 

11704147 


2010 


589711 


5897 

1179 

7077 


589715 

6486821 


37151793 

43638614 


1966 

393 


2359 

7352456 


12661095 

892500 


10177209 

31083260 


43638614 

31083260 

12555354 


2011 


608496 


6085 

1217 

7302 


608500 

6693458 


38,335261 

45028719 


2028 

406 


2434 

7352456 


13064413 

892500 


10177209 

31486579 


45028719 

31486579 

13542140 


2012 


627281 


6273 

1255 

7527 


627286 

6900095 

39518728 

46418824 


2091 

418 


2509 

7352456 


13467732 

892500 


10177209 

31889897 


46418824 

31889897 

14528927 


2013 


646067 


6461 

1292 

7753 


646071 

7106733 


40702196 

47808928 


2154 

431 


2584 

7352456 


13871050 

892500 


10177209 

32293215 


47808928 

32293215 

15515713 


2014 2015
 

664852 683637
 

6649 6836
 
1330 1367
 
7978 8204
 

664856 683641
 
7313370 7520007
 

41885663 43069131
 
49199033 50589138
 

2216 2279
 
443 456
 

2659 2735
 
7352456 7352456
 

14274368 14677686
 
892500 892500
 

10177209 10177209
 
32696533 33099852
 

49199033 50589138
 
32696533 33099852
 
16502500 17489286
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The profitability of this project has been analyzed assuming that it would 
commence operation around year 2000. It is assumed that the infrastructure
would be amortized in 30 years at a rate of interest of 8% and that itsmaintenance cost will be 3% of construction cost per year. 

Costs of administration and supervision have been computed as shown inTable 5.2.31 and the cash flow of the project is indicated in Table 5.2.32. 

Specialized Container Terminal in Cutuco 

CEPA has indicated that GOES is interested in evaluating the feasibility of a container terminal near Cutuco in the area near Punta Gorda. Figure
5.2.2 shows the project's area. 

The project would satisfy the containerized traffic demand of the eastern
regions of the country and possibly those of the neighboring countries,
Honduras and Nicaragua. The project is of special interest for thegovernment given its desire to reactivate this area so badly affected by the 
war. 

There is no information available on possible locations for the project andit is outside the scope of this Study to define them. Nevertheless the
Consultants have made conceptual, preliminary estimates to establish an 
order of magnitude for the required investment as follows: 

It is estimated that an entrance channel of some four kilometers in
length and 14 meters in depth may be dredged in soft material. 

A basin of some 10 hectares and a turning basin of 600 meters in
diameter may be dredged, also in soft material. 

A marginal wharf of some 300 meters in length and 14 meters in
depth would be built connecting to a landfill of 12 to 15 hectares, 
which may be hydraulic in part. 

The pier for bulk cargo and break bulk would be the existing
FENADESAL pier. 

It is estimated that dredging and civil works may cost some 350 
million Colones and the equipment some 87.5 million Colones. 

The terminal could be built in 24 to 30 months. 
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TABLE 5.2.31
 
Personnel Required for Cutuco
 

MANAGEMENT
1 MANAGER 

1 SECRETARY 

1 ASSISTANT 


_ADM!INISTRATlE-DEP 
1 ADMINISTRATIVE HEAD 
1 ACCOUNTANT 
2 ASSISTANTS 
1 SECRETARY 

OPERATIONS DEPT. 
I OPERATIONS HEAD 
1 ASSISTANT 
1 PIER HEAD 
1 WAREHOUSES AND YARD HEAD 
1 SECRETARY 

TOTAL 

SUM OF MONTHLY SALARIES 

SOCIAL BENEFITS 

TOTAL MONTHLY BENEFITS 

ANNUAL TOTAL 

BENEFITS 

SOCIAL SECURITY 

CHRISTMAS BONUS 


VACATION 

HOLIDAYS 


SICK LEAVE 

TOTAL 

5-108 

MONTHLY 

SALARY 


12,000 
3,000 
4,000 

8,000 
6,000 
8,000 
3,000 

10,000 
4,000 
7,000 
7,000 
3,000 

75,000 

75,000 

0.36 

102,000 

1,224,000 

14% 
8.3% 
5.8% 
4.1% 
3.6% 

0.358 

SALARY 
+ BEN. 

16,320 
4,080 
5,440 

10,880 
8,160 

10,880 
4,080 

13,600 
5,440 
9,520 
9,520 
4,080 

102,000 

ANNUAL 
SALARY 

195,840 
48,960 
65,280 

130,560 
97,920 

130,560 
48,960 

163,200 
65,280 

114,240 
114,240 
48,960 

1,224,000 



TABLE 5.2.32
 
Cash Flow - Pier at Cutuco - Scenario 2
 

YEARS 

CARGO 

2000 2001 20O2 2O3 2004 2D05 2006 2007 2008 2009 2010 
GENERAL BULK 
SOLID BULK 
UQUID BULK 
CONTAINERS 
ANNUAL SHIPS 
SIZE OF TRB SHIP 
TIME AT PIER. HOURS 

SIPCOSSERVICE TO SHPS 
CARGO SERVICES 
OTHER INCOME 

TOTAL INCOME 

COSTS 

45238 48778.6 52319.2 55&9.8 59400.4
47106 47834.8 48561.6 49288.4 50015.2
11200 12421.2 1364Z4 14863.6 16084.8

0 0 0 0 030 32 33 35 368000 8000 8000 8000 80001514 1673 1752 1831 1910 
CONTAINERS GO TO THE CONTAINER TERMINAL AT CUTUCO34999 36723 38447 40172 418998658331 9302061 9945790 10589619 11233248 

3101 84571 1010I54 10753561 11410530 

62941 
50742 
17306 

0 
38 

8000 
1968 

43620 
11876977 

12061G12 

79645 96348 
70301 89860 
20400 23493 
68826 137651 

47 57 
8000 8000 
2594 3199 

56862 70104 
15096672 183163661 0 6 7 813 6 

16403341 1r74807 

113052 
109418 
26587 

206477 
66 

8000 
3804 

83346 
21536061

2 56 6 

22086811 

129755 
128977 
29680 

275302 
76 

8000 
410 

96587 
24755755

45 75 

26428s44 

146459 
148536 
32774 

344128 
85 

8000 
5015 

109829 
27975450

2 95 5 

2o77027 
AMORTIZATION OF NEW INFRASTRUCTURE AT 8 % 
AMORTIZATION OF NEW EQUIPMENTMAINTENANCE OF NEW INFRASTRUCTURE 
OPERATION AND MAINTENANCE OF NEW EQUIPMEADMINISTRATION AND SUPERVISION 
SERVICES AND COMMUNICATIONS 
INSURANCE AND SECURITIES 
SERVICE TO SHIPS COSTS 

OPERATION (1) 

TOTAL COSTS 

OPERATION MA RGIN 

3886200 3886200 

Included in opalgon875000 875000 

Incded in opet/ion1224000 1224000 
20000 20000 
60000 3.3000 
24299 2S493 

2587022 2774493 

8676521 8866186 

129980 592337 

3888200 

875000 

1220*t0 
20000 
60000 
28687 

2961954 

9063851 

1064694 

3886200 

875000 

1224000 
20000 
60000 
27881 

3148435 

9242516 

1517051 

3886200 

875000 

1224000 
20000 
60000 
29075 

3336006 

9431182 

1979409 

3886200 

875000 

1224000 
20000 
60000 
30269 

3524377 

9619847 

2441766 

388620 

875000 

1224000 
20000 
60000 
37824 

4490122 

10593147 

4810199 

3886200 

875000 

1224000 
20000 
60000 
45379 

5455868 

11566447 

7178631 

3886200 

875000 

1224000 
20000 
60000 
52934 

6421613 

12539747 

9547064 

388200 

875000 

1224000 
20000 
60000 
60488 

7387358 

13513047 

11915497 

3886200 

875000 

1224000 
2000 
60000 
68043 

8353103 

14486347 

14283930 
PRESENT VALUE OF BEXEFITS 74449291 

NOTE
(1) Inclxs Is r ejIunpewt rnmainenance and nmell cors 
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TABLE 5.2.32 (continued...)
 
Cash Flow - Pier at Cutuco - Scenario 2
 

YEARS 
2011 2012 2013 2014 2015 

CARGO 

GENERAL BULK 179817 213176 248534 279803 313251
SOLID BULK 151842 155147 151758158453 165064
LIQUID BULK 38833 44491 50350 58208 62067CONTAINERS 427651 511174 594898 678221 761744
ANNUAL SHIPS 98 112 125 138 151SIZE OF TRB SHIP a000 5000 80008000 8000
TIME AT PIER -HOURS 5667 6318 6970 7622 8273 

INCOMIE CONTAINERS GO TO THE CONTAINER TERMINAL AT CUTUCOSERVICE TO SHIPS 124084 138340 152595 115850 181105
CARGO SERVICES 33983748 39992046 48000344 52008842 58018W940 
OTHER INCOME 

TOTAL INCOCWE 34315640 41068304 472106 1272 16166rN 

COSTS
AMORTIZATION OF NEW INFRASTRUCTURE AT8 % 3886200 3886200 3886200 3888200 3886200 
AMORTIZATION OF NEW EQUIPMENT Included in operaion
MAINTENANCE OF NEW INFRASTRUCTURE 875000 875000 875000875000 875000 

OPERATION AND MAINTENANCE OF NEW EQU:PME Included in operatlon

ADMINISTRATION AND SUPERVISION 
 1224000 1224000 12240001224000 1224000
SERVICES, ND COMMUNICATIONS 20000 20000 20000 20000 20000INSURANCE AND SECURITIES 60000 60000 60000 60000 60000
SERVICE TO SHIPS COSTS 78668 80293 M917 110542 121167 

OPERATION (1) 10097951 11842799 13587647 15M,3495 17077343 
OTHER COSTS 

TOTAL COSTS 16241819 17997292 19752765 21508237 23263710 

OPERATION MARGIN 18677721 23071512 27485304 31859095 36252886 

PRESENT VALUE OF BENEFITS 

NOTE. 
(1) Inciude, labor. uipmen. mairtenance and mgaernal ons 
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FIGURE 5.2.2 
Installations of the Port of Culuco 
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The profitability of the Project has been evaluated using these estimated 
costs and assuming the it would commence operations in 2010. See Table 
5.2.33. 

As in all other projects analyzed in this Report, the costs of operation
assumed are those of Improved Operation. The tariff for containerized 
cargo has been assumed at 200 Colones per ton as explains1 in the 
following Section. 

* The Profitability of Specialized Container Terminals 

As mentioned before, the handling of containers in Acajutla is a slow 
operation performed with ship's gear in a general cargo pier. 

This manner of handling containers may be used when the traffic is 
sporadic or does not exceed 200,000 tons a year, but for higher volumes,
when the port needs to establish regular services with reliable itineraries 
served by cellular container ships, it is necessary to have specialized
installations which require cranes on the wharf and infrastructure behind the 
wharf of 10 or more hectares per berth. 

The service offered by this type of operation is substantially different from
that existing today; it allows the establishment of frequent sailings, reliable 
shipping and handling of high volumes of traffic. 

The cost of the installations, however, is high when handling less than 
600,000 tons a year. 

For the financial analysis of the specialized terminals examined in this 
Report we have assumed a tariff of 200 Colones per metric ton of 
containerized cargo which is comparable to that used in ports V;.h
specialized container terminals. 

d. Conclusions and Recommendations 

The projects analyzed in this Report appear to be profitable assuming that port costs are 
reduced to those of the Improved Operation. 

This Improved Operation is feasible whether the port is operated by CEPA or by private
operators through the system of concessions described in the next Section. 
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TABLE 5.2.33
 
Cash Flow - Specialized Container Terminal - Cutuco - Scenario 2
 

CARGO 2010 2011 2012 2013 2014 2015 2016 2017 2018 
TONS PER YEAR 
CONTAINERS 

TEU7
ANNUAL SHIPS 
SIZE OF THE TBR SHIP 
SHIPMENT AVERAGE 
TIME IN PIER -HOURS 

344128 
31284 

22 
2B000 
1400 
912 

427651 
37723 

27 
280 
1400 
1143 

511174 
44162 

32 
28(0 
1400 
1373 

5948 
50601 

36 
28000 
1400 
163 

678221 
57040 

41 
280) 
1400 
1833 

761744 
63479 

45 
28000 
1400 
2063 

914093 
71 

54 
28000 
1400 
2476 

1066442 
76925 

2
63 

28000 
1400 
2888 

1218790 
&9070 

73 
28000 
1400 
3301 

SERVICE TO SHIPS 
CARGO SERVICES 

OTHER INCOME 

INCOME 
2299217 

68825680 
2778376 

85530240 
3257534 

102234880 
3736693 

118S9320 
4215852 

136644160 
4695011 

152348800 
5634013 

182818560 
6573015 

213288320 
751,2017 

24)5T&80 

TOTAL INCOME 71124817 88308616 105492414 122676213 139860012 157043811 188452573 219861335 251270097 

COSTSAMORTIZATION OF NEW INFRASTRUCTURE AT 8 % 30219083 30219093 
AMORTIZATION OF NEW EQUIPMENT Included in operation costaMAINTENANCE OF NEW INFRASTRUCTURE 340200 3402000 
OPERATION AND MAINTENANCE OF NEW EQUIPMEN Incuded in openion costsADMINISTRATION AND SUPERVISION 29)60448 29BD448 
PUBLIC SERVICES 2000 2 
INSU.IANCE AND SECURITIES 0 

30219093 

3402000 

298448 
20000 

6 0 

30219083 

3402000 

2960448 
2000D 
0600000 

30219093 

3402000 

2960448 
20000 

33219093 

3402000 

2960448 
=0000 
60X0 

30219933 

3402000 

2960448 
20000 
60X000 

30219093 

3402000 

2960448 
20000 

6300 

30219093 

3402000 

2960448 
20X1) 

OPERATION (1) 

OTHER COSTS 
TOTAL COSTS 

21114318 

58315858 

26238967 

63440508 

31363616 

68565157 

36488266 

73689807 

41612915 

78814456 

46737565 

83 106 

560&5078 

93286619 

65432591 

102634132 

74780104 

111981645 
OPERATION MARGIN 12808969 24868108 36927257 48986406 61045556 73104705 95165 11 7227213 138453 

PRESENT VALUE OF BENEFITS 909260405 

NOTE: 
(1) Include lbor,equpmet,maintenance and mteri coma 
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TABLE 5.2.33 (continued...)
 
Cash Flow - Specialized Container Terminal - Cutuco - Scenario 2
 

CARGO 

TONS PER YEAR 
CONTAINERS 

TEUS
ANNUAL SHIPS 
SIZE OF THE TBR SHIP 
SHIPMENT AVEF-AE 
TIME IN PIER- HOURS 

2D19 

1371139 
97766 

82 
28) 
140 
3714 

2020 

1523488 
1297 

91 
28( 

1400 
4126 

2021 

1618790 
144324 

96 
280 

1400 
4184 

2022 

1714093 
163758 

102 
28 

1400 
4242 

2023 

1809395 
182242 

108 
28000 

1400 
4300 

2024 

"19046 
190183 

113 
28000 
1400 
4359 

2025 

2 
166667 

119 
280M 

1400 
4417 

INCOMESERVICE TO SHIPS 
CARGO SERVICES 

OTHER INCOME 
Iu IAL INCOME 

8451019 
274227840 

282671859 

1 
304897600 

314087621 

9949344 
323758C8 

333707424 

10508667 
342B1856O 

353327227 

11067989 
361879040 

372947029 

11627312 
3893920 

392566132 

12186634 
40 

412186634 

COSTS
AMORTIZATION OF NEW INFRASTRUCTURE AT 8 % 30219093 302103 
AMORTIZATION OF NEW EQUIPMENT Incuded in operation cotbMAINTENANCE OF NEW INFRASTRUCTURE 34 3402000 
OPERATION AND MAINTENANCE OF NEW EQUIPMEN Inckuded in operation costs
ADMINISTRATION AND SUPERVISION 29BD448 2980448 
PUBLIC SERVICES 200 2 
INSURANCE AND SECURITIES 

30219=3 

34020M3 

296448 
20000 

302130 

34020M 

298)448 

6 30 

30219093 

3402000 

2963448 
200M 

631600 

3021903 30219093 

340200 3402000 

2960448 2960448 
2000 200M 

000 600000&0X0) 

OPERATION (1) 

OTHER COSTS 
TOTAL COSTS 

OPERATION MARGIN 

84127617 

121320158 

161349702 

93475130 

130670571 

183410651 

99322504 

136524045 

19718379 

10518878 

142371419 

2106 

111017252 

148218793 

22472823F 

116864626 

154066167 

238500665 

122712000 

159913541 

252273093 

PRESENT VALUE OF BENEFITS 

NOTE
(1) Includ.M bor. equipment. mrntenance and mtral cos 
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In either case, present tariffs at 1995 prices are sufficient to show reasonable operating 
margins with the exception of the tariff for containerized cargo mentioned above. 

Consequently the Consultants recommend the implementation of the projects as outlined 

in this study. 

5.2.5 The Privatization of Ports 

a. Introduction 

The Terms of Reference of the Intermodal Transportation Study of El Salvador puts 
special emphasis on the analysis that the Consultants should make of the privatization 
process of the ports, its present status and a conceptual definition of the complete 
privatization of the Salvadorean ports. 

In this Section the Consultants describe the present status of the privatization of Acajutla, 
examine the basic concepts of privatization, determine the activities that could be 
privatized and analyze a scheme of privatization to determine the feasibility of the 
process. 

b. Status of Privatization of Acajutla 

In 1990 the initiative of privatizing certain activities of the port came out as a result of a 
study prepared by the Institute of Ports and Navigable Channels of the Louisiana State 
University together with George Washington University. 

The study examined three alternatives of partial privatization of stevedoring break bulk 
cargo. The analysis was conceptual in nature and some cost estimates were prepared to 
indicate the mert of each alternative. 

To continue the process CEPA created a high level committee with the responsibility of 
planning and coordirating activities required for the implementation of the privatization 
schemes recommended in the study. 

The privatization project, of very limited scope, advanced in the definition of a work plan 
and performed some preliminary activities. 
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c. General Concepts 

0 Competition 

Privatization of ports in the countries that have tried it has taken different 
forms that respond to political and national considerations or institutional 
restrictions, but always intend to reach the same objective: 

/' 	 To allow the free play of the market 
forces so that competition acting on for 
profit enterprises, lower costs and 
optimize the assignment of port 
resources. 

Here the key concept is competition. This is the prod that stimulates 
different enterprises offering their services to reduce their costs and to 
increase the level of satisfaction of their clients, for the purpose of capturing
the largest possible share of the market. To this end, entrepreneurs 
program new investments, try advanced work methods, develop intensive 
marketing and, as a result, the port becomes more efficient, reduces its 
costs and attracts a larger volume of cargo. This is the environment of 
competition that has promoted the development of the large international 
ports. 

Unfortunately, often certain port activities, because of their size or for other 
reasons, do not lend themselves to competition. This is the case, for 
example, of the concession of a container terminal in a port where traffic is 
only sufficient for one terminal, and, in these cases, monopoly cannot be 
avoided and to privatize the operation is to change a state monopoly for a 
private monopoly. 

Here the imposition of tariffs and required level of services become 
indispensable, and therefore, privatization loses its most important 
mechanism, competition, to reduce costs and offer a better service. 

But even when the regulation of tariffs is inevitable to control monopoly, the 
effort must be directed toward the reduction of the monopoly, the flourishing 
of the competition and the eventual disappearance of monopolistic practices. 

* 	 The Port Authority 

The highest institutional level in the structure of privatization is the Port 
Authority. This may be a public agency and often it commences as an 
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enterprise where all stock is owned by the state which, in the short term, 
may transfer its interest to private hands. 

Normally, its field of activity should be only one port - and not the total port
sector since ideally it should act in an environment of competition with
other Port Authorities and thus promote competition between ports. In El
Salvador, should a port complex in Cutuco turn out to be feasible, it wouldbe desirable to have a Port Authority in Acajutla and another in Cutuco sothat, through their competition, both ports would benefit with lower costs 
and a higher level of services. 

The Port Authority that receives the totality of the state concession, in turnoffers in concession to private operators, the services of the port. The
scheme described here is that of the Landlord Port Authority, so named toindicate its function as a receiver of a national asset that in turn will beawarded in concession to private operators. In this case, the Port Authority
should not operate the port at the same time since this would be the source
of many conflicts of interest and the Authority would be in direct competition
with its own concessionaires. 

The responsibilities of the Port Authority, in addition to administering in thebest manner the assets of the state, include: 

,/ 	 The promotion of the port as the link in the total 
transportation system and as generator of 
economic activity related to its own port function. 

/ The promotion of a maximum of competition among
concessionaires and the rejection of monopolistic
practices or activities that tend to reduce 
competition. 

/' The exercise of the authority received from the 
state over the port facilities in the assignment of
berths, enforcement of environmental regulations, 
conservation and maintenance of the port property
and the furnishing of common services to 
concessionaires or to third parties, when such 
services cannot be awarded in concession. 

/The preparation and execution of the Master Plan 
of Development of the Port which would be 
approved by the Central Government. 
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/' The construction, maintenance and administration 
of the port infrastructure not included in the 
concessions. 

/' 	 The formulation and enforcement of operating rules 
of the port and the vigilance over requirements that 
must be fulfilled by the concessionaires of port
services. 

/' The operation of general security services, control 
of access and traffic in the port proper, without 
interfering with the responsibilities of Port Captain,
Customs and other authorities involved in port
activity. 

/' 	 The award of concessions, by Public Tender or as 
required, including the activities of advertising
Tenders; preparing Prospectus and the Terms of
Reference for the Tender; evaluating proposals;
awarding concessions and entering into contracts 
with the concessionaires. 

/' The vigilance over the satisfaction and fulfillment of 
all contracts on the part of concessionaires and 
operators. 

The Port Authority should be autonomous financially and operationally andits policies should be those dictated by its own governing authorities. 

The Port Authority, as a directing and administrating agency but not as aport operator, normally requires a small staff, made up of very high level
personnel promoting the activity of the port and working with the operators
to achieve effective service with financial success. 

Figure 5.2.3 illustrates the organization of a typical Landlord Port Authority. 

The income of the Port Authority comes from payments from the operatorsof the concessions, often including a participation on a per ton basis ofcargo moved, and fees for the use of certain port facilities. In certain
countries the Port Authority pays the Central Government for overall 
concession of the port. 
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FIGURE 5.2.3 
Portuary Authority Organization - Acajutla 
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* 	 The Concessions 

For a service to be susceptible to privatization it should fulfill at least some 
of the following requirements: 

1. 	 Obviously it should be profitable in the sense that the tariff of 
the service should be sufficient to pay its costs and leave a 
profit for the operator. In exceptional cases, because of a 
government 	policy, a service can be subsidized and the 
operator receives payment from the government in addition to
the tariff paid by the user. This is a special type of concession 
not contemplated here since it requires analysis and
decisions outside the scope of this report. The concessions 
analyzed here do not require subsidies and, should some
services produce small deficits, it is assumed that these
would eliminated through concession payment adjustments. 

2. 	 The service must be integral, meaning that one operator, and 
only one, assumes full responsibility for a complete process.
In other words, the stevedoring service is not considered 
integral unless it includes in addition to stevedoring, the 
transfer, storage, receipt and delivery of the cargo. 

The convenience of integral service, from the point where the vessel
delivers the cargo to the point where the user receives it in the warehouse,
is obvious since responsibility is not diluted, paper work is simplified andthe operator has full control on the chain of activities, which lets him better 
coordinate and optimize his operation. 

All concessions analyzed here are of integral service. 

* 	 The Concessionaire 

The profile of the ideal concessionaire depends on the service to be
privatized, but the following characteristics should be found in any
prospective candidate: 

1. 	 He must know his profession. He must have 
successfully operated similar concessions and should 
possess experience, connections and relationships in
his work environment that would facilitate the 
successful operation of the concession. This 
requirement is sometimes difficult to fulfill when the 

5-120 



0 

government wishes to limit concessions to national 
enterprises only, but may be remedied in part, by
requiring that the operator emp oy as general manager
of the operation an individual of recognized
experience. This would be a contractual clause 
stipulating also that, in case of removal or change of
the approved manager, the new candidate must have 
the explicit and previous approval of the Port Authority. 

2. 	 The concessionaire must be an entrepreneur
accustomed to the evaluation and taking of risks,
desirous of competing in the market to obtain its 
largest share. The concessionaire must have, or
should be able to obtain, the capital needed by the 
operation and should have financial capacity to qualify
for insurance and bonds required by his contract with 
the Port Authority. 

3. 	 The concessionaire should be able to guarantee the 
greatest competence in the conduct of his operation.
Certain operators, because of other activities outside
the port, may try to reduce competition offering
advantages to certain users at the expense of others, 
or invarious ways, resricting the access to the service 
to certain users, in order to obtain benefits in other
subsidiary or related activities outside the port. Certain 
shipping companies may have conflicts of interest in 
the operation of port terminals and the Port Authority
must be alert to these situations and, when necessary,
exclude them from participating in Tenders, or
establishing contractual conditions that would reduce 
to a minimum these negative aspects. 

Regulation of the Concessionaire 

The Port Authority has regulatory authority over the port to establish rulesof operation, safety measures and protection of environment, persons and 
cargo. In addition, it must prevent the establishment of discriminatory or
monopolistic practices and must promote competition as amply as possible. 

Inoperations where this competition is not possible, the Port Authority must
regulate the operation of the concession establishing maximum tariffs and
minimum levels of service. The regulation of these tariffs should not prevent 
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the operator from offering lower tariffs when he deems it desirable to meet 
competition or to promote his service. 

In general, regulations must be effective, but should not encroach 
excessively in the freedom of the operator to promote his business and 
bring more traffic to the port. 

Regulation is a necessary evil that should be applied with care and its
objective should be to create a level field for operators and users that would 
increase competition, because the success of regulation is the elimination 
of monopoly. 

d. The Concession Process 

In countries where privatization of public services is innovation, the concessionan 
process must follow transparent and open procedures that would guarantee that the
award would be made without favoritism or secret negotiations and that only the public
interest will prevail in the selection and contracting of the operator. 
Consequently the steps of Public Tendering are normally preferred which include the 

following phases: 

Publication of the Tender 

The announcement and promotion of the 
Tender, or public bidding, in the country as well 
as overseas, when foreign companies are 
acceptable, is normally done through the 
media, the specialized publications and press
and the Embassies of the country. Frequently a 
Prospectus of the concession is prepared 
containing sufficient information for interested 
parties to decide on their participation. 

Prequalification Phase 

In this phase, interested proponents submit 
their qualifications, experience and financial 
capacity in documentation that allow the Port 
Authority to judge their background and permit
the selection of those that meet the 
requirements of the Tender. The requirements 
for tendering must be those really pertinent to 
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the success of the operation and the safeguard 
of the public interest, but without limiting 
excessively the participation of proponents 
since it is important that a high degree of 
competition exist in the whole process. 

)ocuments for the Proposal 

As is customary in Public Tenders the 
Proposals must contain all information needed 
to judge the merits of the Proposal and such 
information must be submitted in formats that 
would facilitate the analysis and evaluation of 
the aspects needed for the selection of the most 
favorable Proposal. For this purpose the Port 
Authority should prepare clear and precise 
Terms of Reference, observing the legal 
customs of the country but, including as well, 
concepts and procedures that internationally 
are considered common for this type of tender. 

One of the most important documents in the 
Proposal is the Business Plan where the 
prospective operator presents his own 
evaluation of the future demand for services of 
the concession, the capital resources 
necessary, and the equipment and installations 
that the operator is willing to furnisn to satisfy
such demand. Aiso he must include a projected 
cash flow indicating the ability of the 
concession to pay concession rights and other 
payments required by the Port Authority. Often 
the business plan includes a program of 
commercialization and promotion that the 
operator will carry out to promote increased 
traffic to the port. 

The documents for the bidders should include 
a proforma of the contract containing the main 
clauses that the Port Authority wishes to 
incorporate in the concession contract. 
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Opening of Tenders 

On the date stipulated in the Terms of
Reference in public act the proposals areopened and the selection phase commences,
For this purpose the Port Authority must have
established a technical process with precise
criteria of qualifications that would permit the 
proper comparison of the significant aspects of 
each proposal. 

Award of theConcession 

A committee of the Port Authority normally
makes a technical evaluation of the proposals
and submits its recommendations for final
decision. The proceedings, from initial
announcement of the Tender, to award of theconcession, isa delicate process that should be
carefrully designed since, in part, the initial success of the privatization of a public service 
depends on the transparency and proper
handling of the Tender. 

InAnnex 5.2.1, at the end of this Section, the 
Consultants pressnt the principal aspects of the
concession that should be dealt with in the
Tender and the main clauses that normally are 
part of concession contracts. 

Following a list of possible services to be Concessioned: 

T Break bulk Concessions 

a Services to be Concessioned (Break bulk) 

The Port Authority can give in concession all services for the handling ofbreak bulk from ship's hold to delivery of the cargo to the user, including alloperations of loading and unloading cargo, transferring it in the port,storing, receiving and delivery of break- bulk imports and exports. It isrecommended that these services be concessioned to integral operatorssince such concession makes the concessionaire responsible for completehandling of the cargo from arrival to the port to the point it leaves it. 
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In Acajutla, it seems feasible to concession two break- bulk terminals to
different operators so that competition may exist inside the port and,
through it, the'e would be constant improvement of the services and
lowering of the costs that two concessionaires would have to pursue to gain
their participation of the market. This is possible in Acajutla since the
installations in the port permit the separation of two different areas for
handling break- bulk, consisting of two storage warehouses each and open
yards and modules in each concession sufficient for the handling of the 
cargo of each operator. 

The berths where break bulk ships would be worked on would be under the
jurisdiction of the Port Authority, which would assign berth to each ship, and 
at the berth, either concessionaire contracted by the shipping agent would 
be able to work. 

Conditions (break bulk) 

To perform his services the operator will receive in concession from the port
Authority the storage warehouses, the open yards and other installations 
where the concessionaire will handle, store and deliver the user's cargo. 

For the operations of loading, unloading, transfer, storage, reception and
inspection of the cargo, the operator will have all necessary equipment, in
good state of repair and efficient conditions of operation. 

The equipment may be the property of the operator, may be leased or may
be purchased from the port and should in quantity, type and condition be in
compliance with the requirements specified in the concession contract. 

The Port Authority has several options regarding the disposition of the
equipment owned by the port The first option, and probably the most 
attractive, would be to sell for cash the equipment to the operator that gets
the concession, being one of the conditions of the concession, the
obligation of the operator to purchase the equipment and include in his 
proposal the offered price. 

A second option would be to rent or lease the equipment to the operator, in
which case the operator pays a certain monthly amount for the use of the
equipment In this case it isnecessary to agree on the party responsible for
the maintenance of the equipment. Normally, it is practical to make the 
operator responsible for the maintenance of the equipment under periodic
vigilance by the Port Authority. In this case the contract includes clauses on 
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the manner in which the operator must fulfill his obligations relative to the
maintenance of the equipment and the remedies available to the Port
Authority when the operator does not maintain it as stipulated in the 
contract. For this purpose the contract includes fines, bonds and gives to 
the Port Authority the capacity to contract the maintenance of the equipment 
to a third party, at the expense of the operator. 

Similarly, the operator agrees to maintain the infrastructure received inconcession in the manner stipulated in the contract, giving the Port
Authority the right to supervise such maintenance and, when necessary,
award the maintenance to third parties at the expense of the operator.
Neglect of the obligations of the operator to maintain equipment andinfrastructure is considered a default of the contract and the Port Authority
can resort to cancellation of the contract for this cause. 

The operator will contract and supply all labor required for the operation of
the concession and will observe all requirements relative to fringe benefits,
insurance and other labor benefits required by law. 

The operator will organize and supervise the operation of the concession 
in an efficient and safe manner and shall offer the stipulated services in the
best manner and in accordance with the port regulations. 

The operator will assume total responsibility to shipping agents, users and
others for the integrity and safety of the cargo and, through bonds and
insurance policies, will answer for damages that the operator may cause to 
persons or goods, holding harmless the Port Authority for any act of the 
operator. 

0 	 Organization and Resources (break bulk) 

For operation of the concession the concessionaire may have available the 
equipment, resources and installations detailed in Table 5.2.34. 

* Projections of Income and Expenditures (break bulk) 

Table 5.2.35 shows the estimated income and expenditures of the 
concession and it indicates that 

1. 	 The concession is profitable and it is feasible to create two break
bulk concessions. The income and expenditures shown on the Table 
are for each one. 
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TABLE 5.2.34
 
Personnel and Resources for Concession of General Cargo
 

PERSONNEL MONTHLY BENEFITS ANNUAL 

1 
4 
2 
2 
1 
3 
1 
2 
2 

MANAGER 
SECRETARY 
SUPERINTENDENT 
PIER HEADS 
WAREHOUSE HEADS 
YARD HEADS 
EQUIPMENT HEAD 
SERVICE HEAD 

ASSISTANTS 
ADMINIS rlATIVE HEAD 
ACCOUNTANTS 
ASSISTANTS 

SALARY 
3000C 
6000 

20000 
6000 

20000 
12000 
14000 
3000 
9000 
8000 
8000 
8000 

40800 
8160 

27200 
8160 

27200 
16320 
19040 
4080 
12240 
10880 
10880 
10880 

SALARY 
489600 
97920 

326400 
97920 
326400 
195840 
226480 
48960 
146880 
130560 
130560 
130560 

MAINTENANCE INCLUDED IN OPERATION 
TOTAL 2350080 ANNUAL 

JESOU RCES 
concessionaire will count with the necessary equipment for cargo handling, be theseits own leased or rented from the Port or from leasing company 
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TABLE 5.2.35
 
Cash Flow - Break Bulk Concession
 

gM2
TONS PER YEAR 

ICMESERVICE TO CARGO 

TOTAL INCOME 


PAYMENT FOR WAREHOUSE RENT 
PAYMENT FOR YARD RENT 
PAYMENT FOR EQUIPMENT RENT 
ADMINISTRATION AND SUPERVISION 
EQUIPMENT OPERATIONS AND MAINT 
SERVICES AND COMMUNICATIONS 
INSURANCE AND SECURITIES 
MAINTENANCE OF INFRASTRUCTURE 

TOTAL COSTS 

OPERATION MARGIN 

PAYMENTS TO PORTUARY AUTHORITYPAYMENT FOR WAREHOUSE RENT 
PAYMENT FOR YARD RENT 
PAYMENT FOR EQUIPMENT RENT 

PAYMENT FOR CONCESSION (1) 

TOTAL 

(1) AT 54 COLONES PER MT. 

2000 
204333 

36469265 
36469266 

1740000 
300000 

1667862 
2350080 
9108634 

100000 
300000 
703200 

16269776 

20199489 

1740000 
300000 

1667862 
11000000 

14707862 

2001 
208367 

37189253 
37189253 

1740000 
300000 

1700789 
2350080 
9288460 

100000 
300000 
703200 

16482529 

20706724 

1740000 
300000 

1700789 
11217166 

14957965 

2002 
212401 

37909241 
-37909241 

1740000 
300000 

1733717 
2350080 
9468286 

100000 
300000 
703200 

16696282 

21213969 

1740000 
300000 

1733717 
11434331 

16208048 

2003 
216435 

38629230 
38629230 

1740000 
300000 

176G644 
2350080 
9648111 

100000 
300000 
703200 

16908036 

21721194 

1740000 
300000 

1766644 
11651497 

15458141 

2004 
220469 

39349218 
39349218 

1740000 
300000 

1799572 
2350080 
9827937 

100000 
300000 
703200 

17120789 

22228429 

1740000 
30000C 

1799572 
11868663 

16708234 

2005 
224503 

40069206 
40069206 

1740000 
300000 

1832499 
2350080 

10007763 
100000 
300000 
703200 

17333542 

22735664 

1740000 
300000 

1832499 
12085828 

156958327 
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2. 	 The operators would be able to pay the Port Authority for the 

following: 

/' Rent for the concession land 

/" Rent for the storage warehouses and yards 

/' Rent for port equipment, including maintenance and 
capital costs of the equipment 

/' Payment of 54 Colones per ton of cargo handled 

3. 	 The operators would be able to make these payments and still 
maintain the tariffs for cargo handling at the 1995 level. 

I ry Bulk Concessions 

0 Services to be Concessioned (Dry Bulk)
 

In Acajutla there are four dry bulk terminals, three private and one public.

All three are served by a common system of crane and conveyor belts that

loads and unloads ships and transfers the product between pier and 
storage facility. 
This system could constitute a concession for delivery of the service to the 
terminals and would include: 

V A gantry crane that operates on Pier B 

/' 	 A system of conveyor belts that moves the product
between the crane and an unloading facility called 
"trompo", or storage warehouses and silos 

" The trompo for unloading the product onto trucks 

" A loading duct for loading trucks on the pier 

" A transit warehouse for bulk products 

This 	 is the system presently in operation which, with a significant
rehabilitation of the crane and the conveyor belts, soon to start, will be in
good operating condition for the next ten to fifteen years. The throughput
of the system is acceptable, its operation is flexible and here an operator 
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would be able to offer integral service with full responsibility for complete
handling of the bulks from ship's hold to storage installation. 

In addition, in the near future with the installation of cranes on Pier C, there 
will be another terminal available for unloading dry bulks, utilizing crane 
accessories for unloading the product onto trucks. Eventually, and 
depending on the growth of bulk traffic, the cranes could unload on a 
system of conveyor belts to the existing storage facilities. 

Further, the high volume of grains assigned by the Traffic Model to Acajutla
will require specialized installations for unloading and transfer of the grain 
to the silos. In this Report we refer to these installations as grain terminal 
on Pier B. 

Each 	one of these three systems constitutes a complete service and is 
susceptible to become a concession, and potentially the port could have 
three 	dry bulk operators. Thus, even though the services are not totally
equal, 	it is possible to create with a minimum of regulation, competition 
among the three concessionaires with the benefits to the users that 
competition brings about. 

For the purpose of this study it has been assumed that it is feasible to 
implement at least one of these three concessions and, on this basis, the 
profitability computations have been prepared. Most likely more detailed 
studies will indicate that it is practical, feasible and advantageous to 
implement all three concessions. This is a complex subject that merits 
detailed study. 

Conditions (Dry Bulk) 

The concession consists of the service of handling dry bulks between Pier 
B and private and public storage facilities including unloading to the duct 
and delivery to trucks at the "trompo". 

For this purpose the operator rents the facilities owned by the port
including: the crane on the pier, the conveyor belts, the installations at the 
"trompo" and the dry bulk transit shed. 

The operator pays the Port Authority for the concession: 

/' 	 A fixed sum for the rental of the transit shed and the 
"trompo" installations. 
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/' A fixed sum for the rental of crane and conveyor belts 
which includes the rental of the equipment and 
maintenance of equipment and installations. 

/' A variable sum based on the volume of cargo handled. 

The operator that receives a public asset for his operation must use it as apublic maritime terminal, available to any user on a fair and nondiscriminatory basis and must agree not to create a monopoly or restrict thefreedom of commerce or the legitimate use of the terminal. The contractmust impose very severe sanctions for the violation of these conditions,
including the cancellation of the concession for these reasons. 

In this concession it is necessary to consider that, if one of the owners ofthe storage warehouse linked to the system were to become theconcessionaire, a situation of conflict of interest and unfair competitioncould be created with the other users or with the public in general. 

To avoid this situation it would be desirable not to allow individual ownersconnected to the system to participate in the Tender of the concession, butrather, the terms of the Tender could promote the participation of anassociation of users as a proponent group. Other groups may beenterprises owned by third parties that would guarantee in the contract their
impartiality in the treatment of all users. 

Depending on the monopolistic situation that could result from the numberof proponents eligible to Tender, the Port Authority may be forced toregulate maximum tariffs and minimum levels serviceof that the
concessionaire must offer to all users. 

As in the case of the break bulk operators, the operator of dry bulks willsupply all necessary labor and will furnish any additional equipment that theoperation requires and will assume full responsibility to shipping companiesand users for integrity and safety of the cargo. The operator will holdharmless the Port Authority from any claims for damages to persons orgoods resulting from the operation of the concession. 

* Organization and Resourcesi (Dry Bulk) 

To furnish the services the oper-,Ior shou,'d have available the resources 
and equipment detailed in Table 5.2.36. 
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TABLE 5.2.36
 
Personnel for the Concession of Dry Bulks for the Cargo Unit 

MANAGER 
 30000 40800 489600 
SECRETARY 3000 4080 48960 
SUPERINTENDE 70000 95200 1142400 

2 PIER HEADS 12000 16320 195840 
ACCOUNTANT 4000 5440 65280 
ASSISTANT 3000 4080 48960 
SECRETARY 3000 4080 48960 

2 MECHANICS 8000 10880 130560 
2 ELECTRICIANS 8000 10880 130560 

ANNUAL TOTAL 2301120 

Note: maintenance of equipment is included in operation 
costs. 

RESOURCES
The concessionaire requires technical and financial capacity
to assume the responsibility for management and 
maintenance of the Cargo unit and its accessory 
equipment 
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0 Projection of Income and Expenditures (Dry Bulk) 

Table 5.2.37 shows the projected income and expenditures of the dry bulk 
concession. It indicates that: 

1. The concession is profitable. 

2. The operator can pay the Port Authority for the following concepts: 

V Rentals for the dry bulk transit shed and the "trompo" 
installations 

/ Rental for equipment and installations owned by the port 
including their cost of maintenance 

V Payment of two Colones per ton moved at the terminal 

3. The operator will be able to make these payments and obtain areasonable margin of operation maintaining the tariffs at the 1995 
level. 

( Concessions for Containerized Cargo 

0 Services to be Concessioned (Containerized Cargo) 

The handling of containers in Acajutla will increase significantly during the 
next ten years. 

At present only mixed ships carrying break bulk and containers on deck are 
serviced, utilizing ship's gear for loading and unloading the containers. 
The port is now contemplating the installation in one or two years of twomultipurpose cranes on Pier C which would be utilized in part for lightering40,000 T.R.B. bulk carriers, but principally to handle containers carried byspecialized cellular container ships. With this new equipment the port willincrease considerably its capacity to handle containers and should be ableto offer regular service and frequent snilings which will augment
significantly the flow of containerized cargo to the port. 

The Transportation Model indicates such dynamic growth in containerized cargo that in 2005 the capacity of the system in Pier C will not be sufficient 
to handle the forecast demand and it will be necessary to build a second 
container terminal. 
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TABLE 5.2.37Cash Flow - Concession of Dry Bulks - Cargo and Belts Unit 

CARGO MTI YE:A 2000 2001 2002 2003FERTILZERS 2004 2005 
298679 308766 318852 328938 339024SUGAR 349110 
117185 116511 115838TOTAL 415884 115164 114491 113817425277 434689 444102TIME AT PIER 453514 462927 

2100 2148 2195 2243 2290 2330 
CARGO SERVICE AT # 40.52 MT. 16850825.488 17232220.7984 17613616.1088 17995011.4192 18376406 7296 18757802.04TOTAL INCOME 16850825.488 17232220.7984 17613616.1088 17995011.4192 18376406.7296 18757802.04 

PAYMENT FOR EQUIPMENT USE ( cargo and beI nLtb 6714613.140704 6866589.1946272PAYMENT FOR WAREHOUSE 7018565.2485504RENT 7170541.30247362400000 7322517.3563968ADMINISTRATION AND SUPERVISION 2400000 2400000 7474493,41032
24000002301120 2400000OPERATIONS AND MAINTENANCE 2301120 2301120 2400000

1178493.171296 23011201205166.7489728 2301120SERVICE AND COMMUNICATION 1231840.3226496 23011201258513.898326450000 1285187.474003250000 1311861.04968!NSURANCE AND COMMUNICATIONS 50000 50000600000 50000600000 5000600000 600000 600000 600000TOTAL COSTS 13244226.312 13422875.9416 13601525.5712 13780175.2008OPERATION MARGIN 13958824.8304 14137474.46
3806599.176 3809344.95 4012090.5376 4214836.2184PAYMENTS TO PORTUARY AUTHORITY A417581.8992 4620327.58 

PAYMENT FOR EQUIPMENT USE 6714613.140704 6866589.1946272PAYMENT FOR WAREHOUSE 7018565.2485504RENT 7170541.3024736 7322517.35639682400DOO 2400000 7474493,41032PAYMENT FOR CONCESSION 2400000@2 Colones I MT 2400000831729 850554 2400000 2400000869379 888204 907029TOTAL OF PAYMENTS 925854 
9114813.140704 9266589.1946272 9418565.2485504 9570541.3024736 9722517.3563968 9874493.41032 
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Consequently, the operation of containerized cargo could have two different 

operators in Acajutla by the year 2005. 

Conditions (Containerized Cargo) 

To offer container service with the cranes on Pier C, the operator should
have the facilities and equipment necessary to handle up to 500,000 tons 
a year. 

The facilities on land should include the existing container yard, an
operations shed, an additional yard of 4 hectares and offices in the 
Administration Building. 

Normally the concession should include facilities to strip and consolidate
containers LCL. In this case, the operator may opt to subcontract this part
of the service to one of the operators of break bulk cargo in order to avoid 
the construction of a consolidation warehouse. This may be a practical
arrangement since the volume of LCLs is expected to decrease gradually
and become a marginal service. 

To load and unload tht. containers the operator would rent the port cranes.
Since these a - les will also be used by a dry bulk concessionaire the rental 
may be by the hour for the operation required and would include the cost
of maintenance of the cranes. This maintenance would be contracted by the 
Port Authority to a specialized enterprise. 

As for the terminal that would commence operations in 2005, two types of 
operators may be considered as follows: 

V An operator who takes in concession a terminal built and 
equipped by the port and whose function is basically that of 
an enterprise rendering the service with rented equipment 
and infrastructure, or 

/ A concessionaire that builds and equips the terminal with his 
own capital and operates the concession for a period
sufficiently long to recuperate his investment, turning over the 
ownership of the terminal to the Port Authority at the end of 
this period. 
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These two types of concessions are substantially different and will be 

referred to later in this Section. 

0 Organization and Resources (Containerized Cargo) 

For the operation of the concessions the operators will have available 
installations and equipment resources as indicated Table 5.2.38. 

0 Projection of Income and Expenditures (Containerized Cargo) 

Tabie 5.2.39 shows the cash flow of the container operation at Pier C and 
indicates that: 

1. 	 The concession is profitable. 

2. 	 The concession produces sufficient income to pay the 
Port Authority for the items normally included in this 
type of contract. 

3. 	 Because of the utilization of an existing pier, the 
project has low investment requirements and, even 
though this isnot an ideal terminal for the handling of 
containers, it serves its purpose of receiving and 
handling cellular container ships, thus permitting 
regular service and a relatively intense traffic of 
containerized cargo. 

4. 	 The capital costs of the project are so low compared to 
those of a specialized terminal that the concession 
could operate with current tariffs and offer a much 
higher level of service, which may attract to Acajutla 
container traffic from Quetzal. Table 5.2.39 shows the 
calculation using the average tariff that the port 
collects today for containerized cargo. 

5. 	 The financial results of this operation are sufficiently
attractive to motivate the concessionaire to invest in 
the purchase of a second crane once the first crane 
reaches capacity. It has been estimated that the 
concessionaire would obtain this crane at commercial 
terms, financed at 12%. This option, however, requires 
a concession sufficiently long to amortize the 
investment of the concessionaire. 
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TABLE 5.2.38 
Container Terminal - Pier C 

Also for Specialized Terminal at Acajutla 

MANAGEMENT 
MANAGER 

Assistant 
SECRETARY 

ACCOUNTING 

ACCOUNTANT

2 	ASSISTANTS 
SECRETARY 

SALES 
SALES MANAGER 
SECRETARY 

OPERATIONS 
SUPERINTENDENT 
YARD HEAD 
PIER HEAD 
ASSISTANT 
SECRETARY 

4 

4 
3 

OPERATORS 
YARD OPERATOR 
WAREHOUSE HEAD 
ASSI3TANTS 
WATCHMEN 

CARGO CONTROL 
CONTROL HEAD 
COMPUTER OPERATORS 

MAINTENANCE 
HEAD MAINTENANCE 

ELECTRICIAN 
2 MECHANICS 

SECRETARY 

SERVICESocial 
HEAD SERVICE 

SHOP PERSONNEL 

MONTHLY 
SALARY 
30,000.00 
10,000.00 
6,000.00 

8,000.00
8,000.00 
3,000.00 

12,000.00 
3,000.00 

70,000.00 
6,000.00 
6,000.00 
4,000.00 
5,000.0 

20,000.00 
5,000.00 

12,000.00 
5,400.00 

12,000.00 
8,000.00 

12,000.00 
4,000.00
8,000.00 

3,000.00 

3,000.00 

6,000.00 

MONTHLYBENEFITS SALARY
SOCIAL SECURITY 14%CHRISTMAS BONUS 8.3%
VACATION 

58% 
HOLIDAYS 

4.1% 
SICK LEAVE 36% 

0358 
EQUIPMENT

Concessionaires Wll have the necessary 
equipment to handle containers at the yard

containers at the yard and in transference
 

Costs of these equipment is included in
 
operation costs per moved ton, as well as
lease and operation costs of pier cranes
 

Staring eqlpment includes: 

2 	Transtainer cranes6 front cniage
 
6 carts
 
1 Taylor FORKLIFT
 

Sum of monthly salaries 269,400.00 

benefits "36% 
Monthly total 366,384.00 

Annual total 4,396,608.00 
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TABLE 5.2.39
 
Cash Flow - Concession of Containers Pier C
 

CARGOTONS PER YEAR 
CONTAINERS 

TEU.
ANNUAL SHIPS 
SIZE OF TRB SHIP 
AVERAGE SHIPMENTS IN CONTAINERS 
TIME AT PIER IN HOURS 

2000 

534332 
59370 

49 
28000 

1200 
2523 

2001 

567486 
63052 

"53 
28000 

1200 
2680 

2002 

800599 
86733 

56 
28000 

1200 
2836 

2003 

633733 
70415 

59 
28000 

1200 
2993 

2004 

700000 
77778 

65 
28000 

1200 
3306 

2005 

500000 
50000 

42 
28000 
1200 
2107 

CARGO SERVICE AT 0 125.54 CI M/T 
TOTAL lCOU 

67080039 
670900= 

71239631 
71233fl1 

75399224 
75355224 

79558816 
71558816 

87878000 
97378000 

62770000 
62770000 

PAYMENT FOR WAREHOUSE RENT 
PAYMENT FOR CRANE RENT 
INFRASTRUCTURE MAINTENANCE 

CRANE OPERATION AND MAINTENANCE 
OPERATIONS 
ADMINISTRATION AND SUPERVISION 
SERVICES AND COMMUNICATIONS 
INSURANCE AND SECURITIES 

2342879 
13470574 

525000 
6653164 

15168891 
4396608 

100000 
600000 

2342879 
14305876 

525000 
7065722 

16109505 
4396608 
1000000 
600000 

2342879 
15141178 

525000 
7478281 

17050119 
4396608 

'i000 

2342879 
15976480 

525000 
7890839 

17990732 
4396608 

100000 
600000 

2342879 
17647084 

525000 
8715957 

19871960 
4396608 
100000 
600000 

2342879 
1249221 

525000 
5556030 

16219749 
4396608 

100000 
600000 

TOTAL COSTS 43257116 46445M '7634064 48322538 64120487 40985487 
OPERATIOnN MROIN 1182224 2r73042 277"100 2-476278 2387113 2170613 

PAYIENT TO PORTUARY AUTHORITY 

PAYMENT FOR INFRASTRUCTURE RENT 
PAYMENT FOR CRANE RENT 
PAYMENT FOR CRANES OPERATION AND MAINTENAN 
PAYMENT FOR CONCESSION 

TOTAL 

2342879 
13470574 
6653164 

10686640 
33153256 

2342879 
14305876 
7065722 

11348312 
35063788 

2342879 
15141178 
7478281 

12011984 
38974321 

2342879 
15976480 
7890839 

12674656 
38884854 

2342879 
17647084 
8715957 

14000000 
42705919 

2342879 
11249221 
5556030 

10000000 
29148130 
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The financial results of the second terminal, that would be built in 2005, are
totally different. Here it is necessary to build a combination pier-breakwater
that, while creating the container berth, provides sufficient protection to
reduce agitation of the basin. This is a costly piece of infrastructure that 
imposes on the project very high amortization costs. 

Table 	5.2.40 indicates that the traffic estimated is not sufficient to pay theexpenditures of the project and that, at least for two years, the operation
would produce a deficit. Under these conditions either the Port Authority
subsidizes the operator (not a very common situation) or the operator has 
to finance his operational deficit. 

It should be noted here that: 

V 	 A concession that produces a deficit is not of interest to an
operator unless it is compensated with extraordinary
advantages that, in the long term, may prove very costly to 
the Port Authority. 

/ 	 A Port Authority with this type of project on its hands is in a
difficult position to negotiate with an operator and to persuade
him to invest in covering the operating deficit of the 
concession. 

/ 	 A project of this nature may be approached as a B.O.T. 
(Build, Operate and Transfer) where private investors would 
make the necessary studies, prove the feasibility of the
project, build it and operate it for a period sufficiently long to 
recuperate their investment and then transfer ownership of
the terminal to the Port Authority. This type of project is
attractive to certain types of investors and its benefits to them 
are not limited to those of a simple concession. The project
results in the furnishing of a public service by private
enterprise, but its characteristics are quite different from those 
of the privatization of existing facilities, which is the subject of 
this Study. 

Pilotage Concession 

0 Services to be Concessioned (Pilotage) 

The Port Authority gives in concession the right to furnish the pilotage
service to ships entering and leaving the port, at tariff levels not to exceed 
those established by the Port Authority for the service. 
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TABLE 5.2.40
Cash Flow - Specialized Container Terminal - Acajutla - Scenario 1 

YEARS 

CARGO 

TONS PER YEAR 
CONTAINERS 
TEU& 

ANNUAL SHIPS 
SIZE OF TRB SHIP 
AVERAGE SHIPMENTS INCONTAINERS 
TIME AT PIER IN HOURS 

2005 

274904 
27480 

20 
28000 
1400 
1708 

2006 

36043 
34812 

25 
28000 
1400 
1779 

2007 

4 
42134 

30 
280 
14 
184., 

2008 

53302 
49456 

35 
28000 
1400 
19 

20(9 

61901 
56778 

41 
28000 
1400 
1990 

2010 

705100 
84100 
40 

46 
28000 
1400 
2060 

2011 

845410 
74724 
4 2 

53 
2600 
1400 
2402 

2012 

985720 
85348 
8 3 89 

61 
28000 
1400 
2743 

2013 

1126031 
9W73 

J" 

69 
2B"00 

1400 
3005 

CARGO SERVICE AT 0 125.54 CI MT 
TCTAL INCOME 

5498O00 
64880800 

72188640 
721U40 

88396480 
89396480 

1064320 
106604320 

1238121 0 
123812160 

141023= 
141020000 

165082040 
169082040 

197144080 
197144080 

225206120 
225206120 

PAYMENT FOR INFRASTRUCTURE RENT 
PAYMENT FOR EQUIPMENT iENT 
INFRASTRUCTURE MAINTENANCE 
E!!PMENT OPERATION AND MAINTENANCE 
ADMINISTRATION AND SUPERVISION 
SERVICES AND COMMUNICATIONS 
INSURANCE AND SECURITIES 

487824a6 
12281396 
5489675 
4585613 
4396808 
100000 
500000 

4876248 
16125217 
5489575 
8020614 
4396808 
100000 
900000 

48762486 
196037 
5489575 
7456015 
4396608 
100000 
600000 

48762486 48762486 
23812857 27656677 

5489575 5489575 
8891216 10326418 
4396W0 4396608 
100000 100000 

000000 

48762486 
31500497 
5489575 

11761619 
4396606 
100000 
600000 

48762486 
3776886 
5489575 
14102102 
4396608 
10(0000 
600000 

48762486 
44037275 
5489575 

16442586 
4396608 
100000 
6000o0 

48762486 
50305664 

5489575 
18783070 
4396608 
100CX0 
6000 

OTHER COSTS 
TOTAL COSTS 

OPERATION MARGIN 

76215679 

-21234879 

81494700 

-G3060 

86773721 

2622759 

2742 

1451578 

97331763 

26480367 

102610754 

38409216 

111219657 

57862383 

1 9828e%0 

77315550 

128437402 

96768718 
PAYMENT TO PORTUARY AUTHORITYPAYMENT FOR INFRASTRUCTURE RENT 
PAYMENT FOR EQUIPMENT RENT 

48762486 
12281396 

48762486 
16125217 

48762486 
19968O37 

48762486 
23812857 

48762486 
27656677 

48762486 
315OD497 

48762486 
37768886 

48762486 
44037275 

48762486 
50305664 
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TABLE 5.2.40 (continued...)
Cash Flow - Specialized Container Terminal - Acajutla - Scenario 1 

CARGO 

TONS PER YEAR 

CONTAINERS 

TEU* 
ANNUAL SHIPS 

SLZE OF TRB SHIP 

AVERAGE SHIPMENTS INCONTAINERS 

TIME AT PIER LNHOURS 


INCMECARGO SERVICE AT @ 125.54 C/ MT 

TOTAL INCOME 


COSTS IN COLONESPAYMENT FOR INFRASTRUCTURE RENT 
PAYMENT FOR EQUIPMENT RENT 
INFRASTRUCTURE MAINTENANCE 

EQUIPMENT OPERATION AND MAINTENANCE 
ADMINISTRATION AND SUPERVISION 

SERVICES AND COMMUNICATIONS 

INSURANCE AND SECURITIES 


OTHER COSTS 

TOTAL COSTS 

OPERATION MARGIN 

PAYMENT TO PORTUARY AUTHORITY 
PAYMENT FOR INFRASTRUCTURE RENT 
PAYMENT FOR EQUIPMENT RENT 

YEARS 
2014 

1268341 
106587 

76 
28000 
1400 
342S 

258160 
2532U1@0 

48762486 
5674053 

5480675 
2112 

43968CS 
100000 
600000 

137046275 

116221885 

48762486 
586574053 

2015 

140651 
117221 

84 
29=0 

1400 
3768 

28133200 
281330200 

48762486 
62842442 

5489575 
23464037 
4396808 

100000 
600000 

14565148 

135675052 

48762486 
82842442 
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0 Conditions (Pilotage) 

The concessionaire may be an enterprise or legally constituted association,
capable of contracting and with the number of pilots stipulated in tha 
contract and in accordance with the requirements of the service. 

Probably the enterprise may be an association of pilots since this service 
isnormally considered a professional service. 

The pilots must be licensed in accordance with current regulations and 
should be able to demonstrate to the Port Authority and the Captaincy of
the port their capability and experience to operate in Acajutla. 

The enterprise or association should have accident and liability insurance
that would guarantee that CEPA would be held harmless in any claim or 
litigation that may result from the actions of the pilots. 

The enterprise or association will maintain the efficiency specified in the 
contract for the service. 

The enterprise will have an office operating 24 hours a day and have
available the launches required under the terms of the contract. 

The contract will establish fines for delays or defects in the services
rendered and the concessionaire will guarantee with bonds the fulfillment 
of all stipulations of the contract. 

The contract will also establish the manner in which conflicts between the
Port Authority and the enterprise will be resolved, normally setting up a
system of arbitration. It will also include stipulations on the actions that the
Port Authority could take to resolve complaints from the users. 

• Estimates of Profitability (Pilotage) 

For these estimates ithas been assumed that the enterprise or association
will have the launches indicated in the cash flow table, an operating office
and communication systems on a 24 hour basis, or as required by the 
service. 

The estimates shown in Table 5.2.41 indicate that the concession isprofitable with the tariffs currently in force and indicates that the
concessionaire could pay the Port Authority the sum of .05 Colones per
T.R.B. as payment for the concession. 
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TABLE 5.2.41
 
Cash Flow - Pilotage Concession
 

YEAR 2000 2005 2010 
 2015
SHIPS 393 416 514 
 647
TRB AVERAGE 10800 11200 
 11500 12000
 

INCOME
PILOTAGE FEE @ 0.20 C / TRB 848880 
 931840 1182200 1552800
 

EXPENSES
 
SALARY FOR COASTAL PILOTS 
 !95300 206730 255431 321524
SALARY FOR BOAT PILOTS 61380 64972 
 80278 101051
SERVICE AND COMMUNICATIONS 50000 50000 
 70000 100000
INSURANCE AND SECURITIES 70000 80000 100000 120000
OTHER OPERATION EXPENSES 94170 100425 126427 
 160644
 

TOTAL 470850 502127 632136 
 803219
 
OPERATION MARGIN 378030 429713 
 550064 749581
 

PAYMENT TO PORTUARY AUTHORITY

PAYMENT FOR CONCESSION @ 0.05 C i 
 212220 232960 295550 388200
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WSConcession of Tugs and Berthing 

0 Services to be Concessioned (Tugs and Berthing) 

The Port Authority gives in concession the service of moving the ships 
between anchorage and berth at the pier and the operations of mooring and 
demurring at the berth. The service must be rendered in accordance with 
existing regulations at Acajutla and subject to the concession contract. The 
concession also includes the service of connecting tanker lines to the 
pipelines that carry liquid bulks to storage at the users' installations. 

* Conditions (Tugs and Berthing) 

The concessionaire must have available or lease the necessary tugs of 
sufficient capacity to render an efficient service, and will furnish pilots, 
crews and work gangs as required by his operations. 

Also the concessionaire will rent space at the piers for berthing the tugs and 
will have an office in the port with the necessary communication systems 
and other necessary services. 

The Port Authority may sell or lease the tugs presently owned by the port. 

If the concessionaire rents the tugs, the rental will include the cost of 
maintenance of the tug which would be contracted with a maintenance 
company. Maintenance will be supervised by the Port Authority which will 
have the right to periodically inspect the tugs and, in case of finding lack of 
compliance in the maintenance program, could take measures as specified 
in the contract, including the right of cancelling the concession for lack of 
performance. 

The Port Authority will require that the tug pilots will have the necessary 
licenses and that the crews and gangs have the required experience. 

The contract will stipulate fines, bonds and insurance policies that would 
guarantee the compliance with the clauses of the contract and hold 
harmless the Port Authority against claims for damages resulting from the 
actions of the concessionaire. 
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0 Projection of Income and Expenditures (Tugs and Berthing) 

Table 5.2.42 shows estimated costs and expenditures of the concession 
and indicates that: 

/' The concession is profitable. 

V 	 The concessionaire can pay the Port Authority for the items
normally included inthe contract. 

/' 	 Present tariffs are sufficient to make the concession 
profitable. 

e. Conclusions and Recommendations 

1. 	 With the methods described in this Report as "Improved Operation" which arebasically those used by private enterprise in modern and efficient ports, thehandling of cargo in Acajutla would be profitable with present tariffs. 
2. It ispossible, therefore, to privatize the operations of the port and create in itcompetition among operators that would increase efficiency of the operationsand lower the costs providing, at the same time, a center of employmentgeneration where different enterprises would offer their services, and workers,well trained, would find varied and well remunerated employment

opportunities. 

3. 	 Privatization would end the monopolistic system created by a single employerversus a single union that tends to prolong obsolete work practices anddeficient levels of service, increasing costs, retarding the growth of the port,placing it in a difficult position to compete with more dynamic ports in theregion and negatively affecting Salvadorean importers and exporters. 

4. Once free of its c Iigations of day to day operation of the port, which todayinvolve a multitude of diverse functions, as: stevedore, electrician, carpenter,equipment operator, etc., activities that private enterprise is in good positionto assume, the Port Authority could channel its efforts to the 	 betteradministration and promotion of this national asset which is of great strategic
value for the development of the country. 

5. The only operation that does not seem initially profitable is the handling ofcontainers in a specialized terminal in the year 2005, but this result couldchange completely with an affluence of cargo higher than estimated by theTransportation Model of the Study. The evolution of container cargo could beevaluated with greater certainty once the terminal for containers on Pier C commences operation. 
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TABLE 5.2.42
 
Cash Flow - Tugboats and Berth Concession
 

TRAFFIC 
YEAR 
SHIPS 
TRB AVERAGE 


INCOME 
SHIPMENT I UNLOADING @ 0.20 C I TR 

COSTS 
EQUIPMENT MAINTENANCE AND RENT 
COMBUSTIBLE 
OPERATION 
MANAGEMENT 

SERVICES AND COMMUNICATIONS 
INSURANCE AND SECURITIES 

TOTAL COSTS 
OPERATION MARGIN 

PAYMENT TO PORTUARY AUTHORITY
EQUIPMENT RENT 

PAYMENT FOR CONCESSION @ 0.25 C/ 


2000 
393 


10800 


12733200 

5500035 
2560395 
324618 
200000 


50000 
100000 

8735048 

3998152 


3780035 

1061100 

2005 
416 


11200 


13977600 

5821920 
2710240 
343616 
200000 

70000 

120000 

9265776 

4711824 


4101920 

1164800 

2010 
514 


11500 


17733000 

7193430 
3348710 
424564 
250000 

80000 

150000 

11446704 

6286296 


5473430 

1477750 

2015 
647
 

12000
 

23292000 

9054765 
4215205 

534422 
300000
 
100000 
180000 

14384392 

8907608
 

7334765
 
1941000 
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In view of the above, the Consultants recommend that CEPA and the agencies incharge of the transportation sector analyze in depth the political, economic andinstitutional implications of privatizing the ports, which, in light of this Study, seems
feasible. 

The process is complex, starting from modifications to the existing laws toeducation and motivation of diverse groups, labor, shipping companies, users,industrial enterprises and local groups. Fundamentally, the privatization of a publicservice is a political decision and technically this Study indicates that theconditions are present to privatize Acajutla successfully. 
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ANNEX 5.1.1
 

Port of Acajutla Costs of 1993 by the Responsibility Center of Costs
 



~oOmcc III~ I 111 III,TDi 
OwI Oi AII

mm au r,~O KA fl," I[Waml 
__Tc,.,,.,, 89 

MU ~ fR~ ~ , .,Boesy10.4 Icm~ 
oi ~ 

1104. 13 .19 26 825 0 01 0 W . 9 47 75 5 1ecfloay s.ia - - 0 - 327 3 _44.80 417 456essn~a 62240 0 0 6 !91aoI..yRecios-- P ~6679' 236' 27.17:16778204 0 4.068_362 7 465 illt 7330 c0 5 39 C34451 61 90,960 Of 0 50,19 _ 3547 . 0 izs1I_Wcma 77946 71 784 35,;4.. y S29.9341I133672 . 660 (7104.ae3 
i 26674To 94 133 230nodSea -- _ 9I nstajcianos - -2.316.048 1 390 949 433.678 1 04610 Oi ________0 107,9801 - -- 9-38.9561 4.594.490 3 3-01---___743, 4.068.362 3 2C9229919 2752904 _-. ecnE _Lpo._ 0 15934C2145 741! 1 . 2.,uoeqon... a T -t,. 16.768 21.64 9.107 12-.70 54 138 1 ; 6 6.200' 1.724 572' 5, E , 5 1'CO __ 276 e,c1.053.375 1.137.5431 o 0 01 0 I 247.627 2.7 4591 69624 507 359 0 _ __ 0 6695 05' 

_54!.,138 
- 1 2 247.633. 2.7 58a.53 1 283 69 24 8 523 582 3 = 5 1 400 6 : 20 

.... ecar~co 

T i. 
Marem, P'Wvvo 

26281 

118 319 1 
20.562 

5.564! 

127,3721 

36.818 1 
- 84.731 
2 S 143 

710! 

116,449 
2g030 

24 34 
62.19 

3287101ON!.2649 . 

14.a 8 
16881 

16.20 
2 ,21 

4 

7 

29 5W3 
59.4421 

190
14,97"71 

146.407 ' 
22S 

111,893: 

29.519 1 
6.478' 

1 
6 02 

59765 97 . 

23770 

7 95 

23002. . 

3105 . 

8 4 

30 716879. . .. . . ._16 879 
5510 16942 400 

....... 
To m ai 

F,_,_r an 
M yo gs 1. 

67.577 
'1 

229,06 675,1231 S ,X3 4230 
2,j 

37 
. 2 2.1 

; .9 _ _42 

" ~~6 66.6768 24,4611 24.a=00 1_ 4844PI'-- "1L-- "+ __,po, 5933598 0.3 71--0 I. -3.5,4 121!542,14. . . 24 . . . . 21319921 97679,.' 

!1-6-

-Uswal i 

1 

-r 

1.7317 O1 

0 13.4 
149080 
11: 1 

__F__on-

33.200 1 S647 ! 

4695 

3 437 

1 477 

175 
1 36 _ 

120 

". 

508629 

78 708a
4 

TagzcwvaovJ 

118.7 3 

T 

31 723 

_- 572 

127.746 ... 37._5__ 1 S5, - 3.347 1.13 

MC 
IandehaNSIL 

€z I n 
. 

136.16 
245.016. 

3 500 
09.228 

96030 
24= 

2-..1,,47154 

4 772 , 196 , 

so 

49.717 

---

2 .192_ 
.._1 

'3 
1763 

7. 
_ 

-

706 

5 0 
. 

__ __ To ai., 

- - T o 'ml cca n o
Tot,_i,,,o 

1M w or,941,449 
e r 

v 
e o .... -- - .4.5 1 

5.972912, 

27283 

85.2 
3.449,034 2 

98.45 

.,-o5i 

,,39 

37 

3233 

,65.057 

957= ! 

W 9121 1 
-7, 2 t237 

36107-

87m 

8,13.,5151 

245 8! 
2.4,.32 1 38 1 1
60'0 

493.631 

IS 9 
8 5 

7.2a.206 4.-742_. 4_7646, 0 

_ 
246 

370 

690 
5 .690 

2346 54 ,1 

210 

1-
1080 

_. 

614,99 

684323 

So2531 
._265 4 S 

330o0 

09PARTA.NWNTO 0E PERSONAL 4-.95 
39.255! 1343s6 1.5.05 esc 666115; 214 c s.a Laiowujs . - - 340 28775.a8 .7151 161CS 

'bajo "0c,1 13,828 
128 . ggoaRe w 79 24.08 15,477 '12 21.325 _ 28 67_4.920 39" 4.1407 3697 _ 05 3666 7 95-.L526 -5 ._IA__. ... 11.77. £37 15103 1620 1161 3: 

lanST AVA L- COPY
 



........... ,* fluailn ANEX 
 S'r.. 

,€, ,..,M um MA4 .0......
 ...... 
4
 

Seccln 05204 104 88412, 21.079 . 6.6791 - -- . . ... 
. . 9.243 

674 5258S 8588 6 42 261316a. 296 0 41 1613 

179---- T 43250_1,624705_I 

QASTos GENERALES 

1 Z356.404~ 751,74' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

5171= 3478-11711(5-0 Of4 
, Go ,A t 540 517, 347042711 __L...3.oosdl . 5 4 3.1 0 73_M1.45 S ...... 49 215..7.. 5851 149 187 (23.448)- 78.4_ 9 7

01 5 701455 5.851 - 33) 1 3 2401 _49.5 1 49 137 ft- Gen_... . - 7162.753(23 44811 75.4()g 7182 73.631.34a 1 6M 

TOTA OE ACUT 10550.0567683 
2E2TO15.212 103 105611033 10571019 10553384 614 

109562.492108266 

BEST AVAILABLE COPY
 



PEPARTAiMro DEOFRAC6PAIONES 
I 

_9 ,,756 'Am. 704 1 616.4c 
129 ,1, .z 17.lo - . 142 

• 

J 

ax. oO2gmon,e,s 
do! eru* on.029 

hfbELraw _ SyI vcdos 

0. 

2.8 

10196 

1912371_19A37' 

4271 63 

95.96 
6591 

11 

42 9 

58W 
37.10 

.9 89 
65 

2.9 

19.54.5 

146 
5:146 

6.284 

_ 49 2 

14 932 

6917 

1 81 5, 

1815 

27 

2730 

2m ffi 

17 

Usnic to Ea.ac r, 

.. s... _ . nd. ct O,.,-.
Guotos k eco~, Op e Ea., 

do,, -

L r2,319! 

5..0.13 

85,. 1s 
.1.03,,.360 J 

56.880 

168.507! 

3O 7.10oi 
302.771 

41.5171 

64.249 

4,14a.433' 

1.s2 .7 , 
1.02'0.788 

3r,409' 

95,599 

W. ,225 
S502.8m 

7271 

97,1891 

2 

_ 

67,14 

a8,152 

I 

42.125 

! 168,873 J.,887.3= 

30.384 

3545331 

1,632 

7 ,1 
3,5a2 

dms 

530755_01 

-
16.479 

-745 

22t~ 

6917 

9 091 

2 

546--- 19 

110 4.60 2 
340 21 

2 5 0.425 

AJmcai c .J~ena 
y Re do Pcxonp rW 

... 314..511 

26.8511 

S~IIWWI~odo _____ '0,149' 

240.706 157.495 
7.212 10 4a3' 

1,294, 

89.834 61.438: 
' 

49.90 

I 6, 

3.254 

12.634 
.9" 

29 

537 

196,230 

7.201 

74 

3.595 

77 

2,_63 

__ _ 

55 

_ 660 

s54 

,idd A,,-+m o 
S a 

D, afr 
. c o d R d74 0 

1416 
4 8 04 

6.72' '; 
8 29 1' 

707,4421 
65.477 1 

1.5w1 
34,34 8 1 9 .417 1 

-0 
6752 

112955 
. 08 4 3 

To Sec¢.Eqlpo 
• E I 1 

jm 
y co1 

do Eo3a.45 

1.200.315 
4.919 

-2.176.1,". 

fm1115 nal7027.829, 

786,9241 
191 

.. 

13.293: 

0! 

114.M 

0l 
S, 

1.-.77o.. " 

611.558
51533 50 174 

0,033.1 0 

19....-- .;-.:4 _ 

13.7741 

0 

0 

010.6vow 

3. 
171 

1.145.5-

1145.5 

117:4 -'-

1122 
38.018, 

00 
0 

-7"uo 
-

7 7 
J 

5 023805 

0,, ' 

' 85.o 

46.8 

.. 2 

7 

7.307 675_ 

1.8 

0 
2D.2a3 

2.331.885 

0370 a 
28.829.17 

.. 

Z .xum; ......-
. 

doa o 
. . . d M . 
T__ IT, dc,, 

.... 

E ia / emn 
DOE E 

. ... 

GongrU 

57' " 

125.511';'126 11 
,,. 

7.59. 1 

301,69641 

13.2949031 

201- - -
117.5161 

5193. 

5193 3 ! 

7791 

19 
- , ~ 164 422, 

923 - -"- "T--23 
1T7.3 , 4,40.2331 

,u83 3 8 30.984 i 
. 

10.oo, 104,2 

56 ,14 
. . -

1.2230.355 241.617 

1533671 1175591.4.2 

58 3 41 54003 

_L 
4 3 0

I 

,34 3 
63,613 6 

Z? 

4 5, 3 077 2 7117,8 

17373 6 

111. IT17 
11.73 1 

.. 

4.30D; 
5.5 

4 I~ I 
16 

Z . 24 1 

6" 60 
6.642 6.3746307347727 

--6. --- _.__o 

3 

__ __ 

__ 

1.q 1 $5W 7158 ' 1"0 
s_____ I_ 

A 
17.M24 

- _ca _ 1n,,1.233.537 108a.518' I, 

C-WjBW 1eea119 308 790085s 
qp..9Aauo CgeG w~ui 415,64 248,1191 _ _ II' 

-- TiSecc- _.Mu.:g,_A__
m -. __ 

... . 
04.701 IL3L 

. . .. 
5.M.313' 

5422 
922.785 903.713 442.2"4.26 451.M I451.8921 24"224293 

356, 

3"35 27.3W7027.305 0 0 -25 167_ 18 700 3575 
131.640 

167 

_ , __,q~n _ _ 
Je--v Adn o 

S de Ca._General_ -

En P looP e Vel'ic ,Jos 

973 

147.066 

57.275, 

1.274 

6.255 

9.646 

5464 

65.231 

22780 

64299, 

87.143 

.1.897 
...87,-

_ 303. 

4006 

25,774 1 

2884 
13,631 

.ET 

7.59 

35,6.43: 
338j, -

49 

9.925 

7. 5 
-3331 

. 

766 

674 

15304 
18.201-'39 

2809_ 132043 9 

78_ 
674 2809 

1439 

BEST AVA-,LABILE COPY 



-- 

__ 

--- 

..........
CotjnuAllon AXIXOS.i 

C8r 

79d 174216 3=657 75.3191 19.424 38.142
58711! 14 	 78911 . 82442' 3 45 8.967 13702 - 0 1 571 a 

13 f06 pGw as3368 899 134,010 472521 	 130 16 1574682 1537931 	 W8397..59. 39~3182 . O. 	 -am 47 0002 01	 e78 600 3448 

TotMSmng2.494.6891
d O .ac~, TOW1, 81.3 1. 117 34 1 570.717: 15.99 79,788 315.5501 18 

A~n~ 
136-513. .82 d7,7 9. 22n -	 8: 136.21 4 0 0251 7,709.122! 	 24=631 2 3 352711.212685 3.341.097! 	 0 o! 0Oc _4 ,74 _.61.546.831 1.39t1,30P I1W.0241 1.147.645' 475.41 
 56 0 527.744 8.018.436 1.634.507 52261 Ma 

SEE...-6I. 


WQ y 	 9.757 
258 	 160,704 620.92Area.ow 	 l .707li. 	 15,415I I 407 . 41 41.6T33..1 40.451X.6" v2G 19 9.84o41 	 .33,144 18.9211 1.223 8388 	

19.5 765115 241.5D4
1.962 
 106322 7613TOWt--- an,rwn.'At 142.3 48,4011 55.910 1 0.251 ; 4 M2 ,9 .223 1 10 	 I156.329 71982' 767017 - do101 k j. 

1.223 4 1. 082 0 1 .708I5.7.11.t 
--,_,-I 
 ' i 'J 
 - o ;o 


30 	 , o,___
141 7.31 	 77027 a~ 2 5 	 0 24830-	 79173 	 0 0 7 
10, 0 0 . 

------	 5-998.7 2479O51 
o 0 	 ..3.75. 3985210 -09., 	 0 1.150 9740 0,7962 0 11i T 134,676 121239 01 0 of 	 8- 0.9 0 23,=. _._s 770, o0 13

Far_ o.o 
, ____--'_o.9 	 7.0,0,o 3.942.77" 0 0. 48.255 2 __. 	__ 0 754433o__ .4a2 

. . .
 . .. 211.2 -. .. I ' 	  -- 2.988 
* .	. .So .o 743 

_o, 

I:	 o
 

-o 


SoftNo 2- 12.w.... . -	 -:------.-1No. 3 24,833 216 3 5.4 
i364' 28 

151,6 

4 1 0,3341 2,6 71 , 143.273 15828 2.263,. _1 3_02 87 
Toe do 1.921 5361 _ iTo_ 	 - 0,. .	 .. 
 74.503 ; 	 12.370 36907_B. 1.810 '0 1 

139 179.92 7 8 . 9 .1 . .. 02 _0-_,0 28 35.328 .................	 0
 ..... ---
 .... '1. ................... 

... 	. . 0 	 3.60 

__.s 

P IN... V CuoS. C WK_ _r_ 3.108'10.397 ' 409 
17 .5 7 5 

21 
13 05 2.0 75 0 	 .37 1 382 	 P9TO W PalO s l 	 00 0__15 ______ 2 9 4 00 

0 0- 2 95 _ _0 1785730 155432 0 	 199966 

http:3.942.77


COSTos DEL AO 

PUERTO D AOAJUTLA 
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ANNEX 5.1.2 

Comparative Costs of Cargo Handling
 
Acajutla Vs. Puerto Quetzal
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COSTOS COMPARATIVOS POR MANEJO DE HIERRO Y ACERO 

SEGUN TARIFAS VIGENTES A DICIEMBRE DE 1994 

ACAJUTLA QUETZAL 

A- ESTIBA/DESESTIBA 
Descarga U.S $ 8.58 TM. 1> 0 7.50TM. 1>Movimiento a Bcrdo -Q- 0 18.75 TM. 1> 

TOTAL U.S. $ 8.58 TM. Q 26.25 TM. 

Costo Estimado en Colones € 74.64 TM. € 41.48 TM. 

B- MUELLAJE 
Transferencia "." Q 7.50 TM. 1>Muellaje € 54.30 TM. Q 18.00 TM.Recepci6n -.- Q 4.38 TM. 1>Despacho ".- Q 4.38 TM. 1>
Manejo Bulto Pesado (Q 13.00 TM.
c/bulto de 2 TM.) ... Q 6.50 TM. 

TOTAL € 54.30 TM. Q 40.76 TM. 

Costo Estimado en Colones: € 54.30 TM. € 64.40 TM. 

COSTO ADICIONAL POR TRANSPORTE TERRESTRE QUETZAL-SAN 
SALVADOR: € 100.00 TM. (APROX. € 5.00 QUINTAL) 

1> Incluye recargos por tiempo extraordinario y noctumidad 
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COSTO POR MANEJO DE GRANELES SECOS 
SEGUN TARIFAS VIGENTES AL 31 DE DICIEMBRE DE 1994 

CONCEPTO PUERTO ACAJUTLA PUERTO QUETZAL 

A-	 ESTIBA/DESESTIBA
 

Descarga € 15.65 TM.(UCA) 1> € 11.25 TM. 2>
 

Movimiento a bordo - € 29.63 TM 2> 

TOTAL € 15.65 	 € 40.88 

B-	 MUELLAJE 

Transferencia .	 € 8.61 TM 2>
Recepcion 	  € 3.56 	TM 2> 
Despacho 
 . 3.56 TM 2> 
Muellaja 



€21.10 TM 022.91TM 

TOTAL €21.10 TM € 38.64 TM 

C-	 COSTO ADICIONAL TRANSPORTE TERRESTRE QUETZAL-SANSALVADOR:
€100.00 TM (APROX. € 5.00 X QUINTAL) 

1> Incluye recargo en fin de semana y cargo por recepci6n y despacho tiempo
extraordinario. 

2> Incluye recargo por jomada noctuma. 

N,,
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COSTO POR MANEJO DE GRANELES LIQUIDOS


SEGUN TARIFAS VIGENTES AL 31 DE DICIEMBRE DE 1994
 

ONCEPT 
" PUERTO QUETZAL 

0 Manejo por tuberias € 10.55 TM 
0 Manejo p/camiones tanque € 32.80 TM 
0 Descarga 

Q 0.80 TM 1> 
0 Transferencia 

Q 4.95 TM 2> 
* Recepci6n 

Q 1.80 TM 1> 
* Despacho 

Q 1.80 TM 1> 
• Muellaje 

Q 14.50 TM 

TOTAL POR TUBERIA € 10.55 TM 
TOTAL POR CAMION TANQUE € 32.80 TM Q23.85 TM (o 37.68 TM)
COSTO ADICIONAL POR TRANSPORTE TERRESTRE QUEZAL-ACAJUTLA €100.00 TM(APROX. € 5.00 X QUINTAL) 

1> Se adiciona 50% do recargo en jomada noctuma2> Se adiciona 20% de recargo en jornada noctuma 
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COSTOS COMPARATIVOS POR MANEJO DE CONTENEDORES 

SEGUN TARIFAS VIGENTES A DICIEMBRE DE 1994

REFERENCIA: CONTENEDOR FCL DE 40 PIES
 

CONCEPTC ACAJUTLA QUETZAL 

A-	 ASIGNABLE A LA LINEA NAVIERA

Barco a Muelle 
 U.S $ 26.65 Cont. Q 122.00 Cont. 1>Muelle a Patios U.S $ 9.85 Cont. Q 64.90 Cont. 2>Muellaje 	

-.- Q 60.00 Cont.Estiba en Patio U.S $ 16.10 Cont. Q 73.75 Cont. 1>Desestiba en Patio U.S $ 16.10 Cont. Q 73.75 Cont. 1>Manejo Bulto Pesado -.- Q 23.00 Cont. 

TOTAL U.S $ 68.70 Cont Q 417.40 Cont. 

Costo 	estimado en Colones € 597.70 Cont. € 659.50 Cont. 

B-	 ASIGNABLE AL CONSIGNATARIO 
Muellaje € 45.30 TM. 0 120.10 TM. 1> 

C-	 COSTO ADICIONAL POR TRANSPORTE TERRESTRE QUETZAL-SAN
SALVADOR: € 2,610.00 POR CONTENEDOR. 

1> Incluye 50% de Recargo en Jornada Noctuma 

2> Incluye 20% de Recargo en Jornada Nocturna 

C,,.
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ANNEX 5.1.3
 

Comparative Land and Sea Costs between El Salvador
 
and Extra-Regional Atlantic and Pacific Ports
 



COSTOS COMPARATIVOS DE TRANSPORTE TERRESTRE Y MARITIMO

ENTRE EL SALVADOR Y PUERTOS DEL ATLANTICO Y DEL PACiFICO
 

Las ventajas comparativas entre los tres puertos - Cutuco, Acajutla y Quetzal - sonanalizadas por el tipo de carga (carga general y contenedores) y zona externa de origeno destino (Atlntico y Pacifico). Los rubros claves de costos marginales generalizados(incluyendo costos de transporte y de tiempo) son viajes maritimos y terrestres. El an:lisisesta basado sobre los siguientes supuestos: 1) la mayoria de la carga del Pacifico vienedel Norte y la carga del Atlantico via el Canal de Panama del Sur, 2) Los tres puertostienen los mismos costos unitarios de operaci6n y tarifas para cada tipo de carga, o
similares. 

Los Cuadros muestran estas comparaciones de costos para cada uno de los afios yescenarios proyectados. En el escenario tendencial, el cuello de botella representado porlas congestiones urbanas y periurbanas alrededor de San Salvador tiende a separar a6nmas los mercados para los servicios de Cutuco yAcajutla, inient;'as que la distancia entreQuetzal y Acajutla, incrementada efectivamente por los zostos en retrasosfronteras, tienden a separar los mercados para estos puertos. 
de las 

En el escenario vial labarrera de San Salvador es ampliamente resuelta con cistosas inversiones encircunvalaciones. Mayor cooperaci6n entre Guatemala y El Salvador podria reducir loscostos de pasar la frontera. Estos cambios promoverian la competitividad entre estospuertos. Tambien, debe notarse que el trifico del Pacifico tenderd a preferir Acajutlamientras que el trMico del Atldntico podria preferir Cutuco. 

Tambi6n existe competencia, a pesar de menor, entre los puertos salvadorerios y loscentroamericanos del Caribe. Semejante andlisis entre las rutas altemas entre ElSalvador y los puertos extraregionales del Atldntico via Acajutla y Cutuco versus via SantoTomas de Castilla y Puerto Cort6z deberi considerar no solo los costos de tranportemaritimo y canalero, terrestre y portuario, como tambidn las caracteristicas distintas deondas, mareas y tipos de buques de 6stas rutas altemas. 
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CUADRO 1
 
Ventajas Comparativas Entre Puertos por Tipo de Carga y Escenario 

VENTAJAS COMPARATVAS DE CUTUCO ENTCdMPARACION CON ACAJUTLA - CARGAS A SAN MIGUEL-
CARGA DEL ATLANTICO 

TiPO DE CARGA/ RUTA VIA OISTANCIA COSTO GENERALIZADO 
2000 2005 2010 2015 

oESCENARIO VIAL . 

CARGAAcajluta-GENERALSan Miguel , uD 222.4 1414 1345 1325 1336Acajulla -Cuuco (costo adicionml) marttims 2100 727 72.7 72 7 72.7CLuco -San Miguel ml 48.5 41 1 41 1Vetraja compalravo 328 346 
276 20.7 270 263 

CONTENEDORES 
icais4a-San Migueliai 222.4 1625 154.4 150.3Ac.o- Cuco (costoacrcinal) martims 210.0 95.6 

1560 
95.6 956CLUCo - San Miguel 956

iai 48.5 559 560 484 491Verd" comp-rativ 
110 2.8 6.3 113 

ESCENARIO TENDENCIAL 

CARGA GENERAL
Axq.a -San Miguel IA 2224 141.4 138.1Ac4sAla - Culuco (coto adcional) 145.2 164.4marttiai 210.0 727 727Cutuco- San Miguel vi 

727 72.7 
48.5 41.1 41.1 34.2 344,.itaj con wrN, 

27.6 24.3 38.3 57.3 

CONTENEDORES
A lm-SanMigud 
Aca*k 

141 222.4 1825 156.2 162.3 179.7- CuLuco (costo adicioni) maittliam 210.0 95.6 958
Cutuco -San Mguml 966 95.6
v40 48.5 55.9 56.0 48.3Vetaj compai.% 48.81 11.0 4.6 18.4 35.3 

DESVENTAJAS COMPARATIVAS DE CUTUCO EN COMPARACION CON ACAJI"LA - CARGAS A SAN SALVADOR 

"IPO DE CARGN RUTA VIA DISTANCA COSTO GENERALIZADOESCENARIO VIAL 
2000 2005 2010 2015 

EDORES

Sant tSan r %4111 90.6 69.3 70.4Acmia - Cdiuco (coco ad ional) 69.7 603maeltiym 210.0 95.6 95.6 956 95.6 

C4,1o -San Sawllor vwE sp comp"arIth 180.5 151.5 145.5 139.8 114.0-177.8 -170.7 -165.7 -149.3 

ESCENARIO TENDENCAL 

CONTENEDORES
Aces - Saalvado Vill 90.6 89.3 77.2 828 115.5-
*CA-uco (costo alicional) mailtkma 210.0 95.6 95.6 956 95.6
Cutwo - San Sailvador VA 180.5 151.5 150.5 153.4 1862.a-177.8 .,__t 
 -168.9 -166.2 -1653
 
VENTAJAS COMPARATIVAS DE ACAJUTLA EN COMPARACION CON QUETzJL.. 
 CARGAS A SAN SALVADOR 

1iPO DE CARGAJ RUTA VIA DISTANCA COSTO GENERALIZADO 
ESCENARIO VIAL 2000 2005 2010 2015 
CONTENEDORES

AcsAl -San Sa vdor . 906 69.3 70.4Quazai - Acajutla (ahorrro do coedo) 69.7 603 

230.02ril 104.7 104.7 104.7 104.7
 
Quezal. San Salvador t vw 180,5 357.3 359.0 351.4 353.3Deirsi comparative 
 1 183.4 184.0 177.1 188.4Nol,,: La diferencta irportareortre lot escenaro aenas quo f viad so considef Is conurucci6n do las Ass docircunviaas6n do San Salvador. Lc. costoe generalizaidos irluyen e alor del twnpo "o usumno.Fuwte: Codos cacladoe por adModelo TRANUS, Frodm R H-Inu, Inc. 

Anexo 5.1.3-pig 2 de 3 



CUADRO 2

Ventajas Comparativas Entre Puertos por Tipo de Carga 	y Escenario 

IVENTAjAs COAmPARATIVASb ELJTUCO EN COMPARACIOfN CON ACAJUTLA - CARGg ASAN MIGEL .....
CARGA DEL PACIFICO
 

TIPO DE CARGA/ RUTA 
 VIA DISTANCIAESCENARIO VIAL COSTO GENERALIZADO
 
2000 2005 2010 
 2015 

CARGA GENERALiAua-San Migue vial 2224 1414Acau.la - Cuiuco (costo adictonal) 	 1345 132.5 1336maritime 2100 72.7Cutuco -San Miguel 	 72 7 72.7 727vial 48.5 41 1 41.1 328 346 
ergaia comparat" 


27.6 20.7 27 0 263 
CONTENEDORES

Ala -San Miguel vial 222.4 1625Az 	 1544 1503la -Ctuco (coso alicinl) 	 1560mardtima 210.0 956Ci.h, -San Migue 	 956 956 956viai 48.5 55.9 560Venaa comperalvo 	 48.4 491 
11.0 Z8 63 113 

ESCENARIO TENDENCIAL 

CARGA GENERALAtla - San Miuel vial 222.4 1414 138.1 145.2- CuLuco (costo adcimal) 	 16J 4maritime 210.0 727Cuco -Sa Migu 	 727 72.7 7Z7vj 48.5 41.1 41.1 34.2 34.41 

EDORES
San Mguel A 222.4 162.5la-Cuuco(costo adcow) 	 156.2 1623 179.7,maritime 210.0 95.6 95.6uco -San Migua 	 95.6 956vial 48.5 55.9 56,0 48.3 488 

11.0 4.8 18.4 353. 
DESVENTAJAS 	COMPARAIVAS DE CULIUCO EN COM-pRCJON CON ACAJUTLA. 
 CARGAS A SAN SALVADOR
 

TIPO DE CARGA/ RUTA VIA DISTANCIAESCENARIC VIAL COSTO GENERALIZADO
 
2000 2005 2010 
 2015 

EMORES ,,captls- San Saudor val 90.6 69.3 70.4A-Cuo (coio adciofld) maallilm 210.0 	
69.7 603,

95.6 95.6 95.6 95.6. co-
San SudorDesvertao compa"rtv 	 1aval 180.5 151.5 145.5 139.8 114.0.-177.8 -170.7 -165.7 -149.3 

ESCENARO TENDENCUAL 

EDORES
SoaSaNocr vial 90.8 69.3 77.2 82.8-Cutuco (colo adcional) 	 1155mwtme 210.0 95.6uco , 	 95.6 95.6-SanSahdor 	 95.6
180.5 151.5 150.5Sm i 	 153.4 1852

-177.8 -168.9 -166.2 -1653 
AJAS COMPARATIVAS DE ACAJUTLA EN COMPARACION CON QUETZAL. - CARGAS A SAN SALVADOR 

TWO DE CAROA/ RUTA VIA DISTANCA COSTO GENERAJZAj O
ESCENARIO VIAL 

2000 2005 2010 2015 
CONTENEDORES
Ac*la -San Salvador va 90.6 693 70.4Quetza -Acadlla (horro 	 69.7 603de costo) 	 marltime 230.0 104.7 104.7 104.7 104 7
CeswEal- San Sarelde Veml 180.5 3573 359.0 351.4 3533ta compardiv 


183.4 184.0 177.1N,-: La cliferencts wnpowtante entre los ewemwmo es quo an of vial se c~r 	
1884 

aisconsruccidn doms vias doccunviaci6n de San Saledor. Los codoe genewrlizadoo vuyen elviio del tienpo del usumo.Fuseil: Coemos calculadlos poref Modiio TRANUS, Frederic R. Harris, Inm. 
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ANNEX 5.2.1
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ANEXO 5.2.1 

LICITACION DE UNA CONCESION 
DOCUMENTOS DE CONCURSO 

Por lo general los documentos principales para la licitaci6n de una concesi6n son: ElProspecto, las Condiciones Generales, los Terminos de Referencia y la Proforma deContrato. Todos ellos aportan informaci6n a varios niveles de detalle sobre la concesi6nque se licita y sus diversos requerimientos. En este Anexo se tratan algunos de losaspectos que deben ser incluidos en estos documentos. 

El Prospecto 

Tiene por objeto dar una idea general de las principales caracteristicas y requisitos de laconcesi6n para que personas o empresas interesadas decidan si desean participar en elconcurso. El prosperto, ademas de describir [a concesi6n, sus servicios y perspectivas,debe establecer claramente los requisitos de los participantes, las etapas que seguira elproceso de licitaci611 y las fechas en que se efectuarin sus principales eventos. 

Las Condiclones Generales y los T6rminos de Referencla 

Son documentos mds detallados donde se especifican los aspectos de cardcter legal,.t6cnico y financiero de la concesi6n. Si bien en estos documentos deben quedarestablecidos los requerimientos y condiciones de caracter obligatorio para losparticipantes, la Autorid~,d Portuaria debe dejar a la opci6n del proponente los aspectosempresariales y operacionales de la concesi6n, limitdndose a definir pardmetrosindicativos de calidad de los servicios. 

En los T6rminos de Referencia Generalmente so incluyen, entre otros los siguientes
puntos: 

La Concesi6n 

Aqui se describen la ubicaci6n del recinto portuario que serd sujeto de laconcesion, las mejoras que en el se encuentran y el equipo tal como gras,montacargas y otros equipos de manejo de carga que deban ser incluidosen el convenio de operaci6n. En esta secci6n debe haber lenguaje muyespecifico que describg la jurisdicci6n d la Autoridad Portuaria sobre losmuelles y los accesos maritimos. 
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Instrucciones Generales 

Las instrucciones generales cubren los aspectos administrativos tales como 
etapas del Concurso y de las diferentes entregas, ntimero de copias y
requisitos de tipo administrativo. 

Criterios de Evaluaci6n y Plan de Selecci6n del Concesionario 

Los proponentes deben ser infkrmados en cuanto a los criterios que se 
usaran para la selecci6n y la forma en que las propuestas seran evaluadas. 
Un posible sistema de evaluaci6n podria consistir en la asignaci6n de
valores num6ricos para cada una de las diversas categorias de informaci6n 
que incluyen los proponentes en su propuesta. 
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debe describir en detalle en que forma mejorara y ampliara el comerciomaritimo de El Salvador atrayendo trrfico de buques y de carga al puerto encaso de que obtenga la concesi6n del terminal. 

Precios 

Esta secci6n cubre la propuesta econ6mica del oferente en la cual sedefinen las cantidades y la oportunidad en que el concesionario hara lospagos a la Autoridad Portuaria y los conceptos que estaran incluidos en 
estos pagos. 

Los t6rminos de referencia deben dar cierta flexibilidad en cuanto a lamanera en que estos pagos deban ser estructurados de tal manera que losproponentes tengan difeientes opciones y usen su creatividad en lapreparaci6n de sus propuestas. Los proponentes deben proporcionarestimativos en cuanto al monto de los pagos que recibira la autoridadportuaria y los limites maxjmos o minimos a que est6n sujetos estos pagossegt~n la variaci6n en las proyecciones de carga que hace el proponente. Esimportante recordar que el proponente debe hacer un estudio de trafico paradeterminar por su propia cuenta y con sus propios recurso3 la cantidad detrfico que manejara el terminal durante el periodo de concesi6n. Es sobreesta base y sobre su plan de negocios que los pagos a la AutoridadPortuaria se calculan y se estiman sus posibles fluctuaciones. 

Cargos Portuarlos 

Los proponentes deben saber que la Autoridad Portuaria continuaricobrando ciertos cargo3 por entrada a puerto y utilizaci6n de los muelles.Tambi~n en esta secci6n debe describirse la reglamentaci6n que lasautoridades portuarias impondrin en cuanto a las tarifas portuarias que losconcesionarios puedan cobrar por los servicios ofrecidos en su terminal ylos limites superiores o inferiores de dichas tarifa. 

Referencias La Autoridad Portuaria puede pedir que los proponentes denlos nombres de organizaciones que puedan dar referencias sobre laexperiencia del proponente en la operaci6n de terminales y sus recursosfinancieros. Esta informaci6n obviamente es de gran importancia paraexaminar la credenciales de los proponentes. 

Puntos a Incluir en el Contrato: 

Un contrato para la operaci6n de una concesi6n normalmente tiene un gran niomero de
clusulas legales que tienen que ver con la legislaci6n del pais y cuya discusi6n est, 
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fuera del alcance de este estudio. Los puntos que se indican a continuaci6n son6nicamente aquellos que tienen una significaci6n especial en la operaci6n de un terminai 
maritimo. 

1. 	 Desarrollo Futuro del Puerto. En esta cl:usula debe aclararse que la Autoridad
Portuaria se reserva el derecho para construir otros terminales maritimos y otrasinstalaciones en cualquier lugar del puerto y en la epoca que la Autoridad PortuariaIo considere conveniente. Normalmente el concesionario preferiria que no hubieracompetencia en el futuro, sin embargo, como se ha explicado en varios puntos deeste documento la bondad de una privatizaci6n de servicios ptiblicos (inicamenterinde beneficios cuando esta presente el mas alto nivel de competencia. 

2. Informes. La Autoridad Portuaria debe exigir informes del concesionario a intervalosregulares, especialmente en cuanto a voli'menes de carga. En algunos terminalestambi6n se incluye una clausula en la cual el operador del terminal otorga a laAutoridad Portuaria el derecho de auditar e inspeccionar sus libros y documentos.Esta 	clausula es conveniente particularmente cuando el concesionario esta haciendo pagos a la Autoridad Portuaria basados en la cantidad de carga que maneja. 

3. 	 Derecho para Entrar en la Concesl6n. La Autoridad Portuaria debe reservarse estederecho y poder entrar en la concesi6n para cualquier prop6sito legitimo. 

4. Cambio de los Accesos al Terminal. La Autoridad Portuaria puede desear incluir una clausula en la cual se reserva el derecho para cambiar el acceso de entrada alterminal. Esto puede ser importante si la Autovidad Portuaria esti desarrolland zonas contiguas al terminal y por lo tanto puede ser necesario cambiar la ubicaci6n 
de la entrada al terminal. 

5. Mejoras Necesarlas. En esta cliusula deber~n especificarse las mejoras que elproponente hara en las instalaciones que se concesionan. Esta clausula debeespcificar en el mayor detalle el tipo, alcance y especificacicnes de las mejoras queai proponente se compromete a realizar en la concesi6n. 

6. 	 Serviclos Ptiblicos. El contrato debe especificar a cargo de quien estara laprovisi6n de servicios ptblicos y conexiones de agua y alcantarillado y otros 
servicios al terminal. 

7. 	 Alteraclones en las Instalaciones del Terminal. El concesionario debe tener laobligaci6n de obtener la aprobaci6n de la Autoridad Portuaria antes de hacer
cualquier cambio en el terminal. 

8. Avisos. La Autoridad Portuaria puede reservarse la autoridad de reglamentar losavisos que el concesionario desee colocar en la concesi6n. 
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9. 	 Embargos. Normalmente la Autoridad Portuaria prohibe que los concesionariospermitan que existan embargos sobre sus propiedades o sus activos en el terminal. 

10. 	 Indemnizaciones. Normalmente en el contrato se incluye el compromiso delconcesionario de que indemnizara y sacara libre a la Autoridad Portuaria decualquier reclamo que resulte de su operaci6n del terminal. 

11. Traspaso. Normalmente la Autoridad Portuaria prohibe que el concesiorario puedaasignar el contrato a otra entidad sin el consentimiento expreso de la AutoridadPortuaria. Esta clausula debe cubrir tambi~n otras transacciones tales como la ventade la empresa en la cual los derechos y obligaciones del contrato de concesionario 
pasan a nuevas manos. 

12. 	 Arbitramiento. En el contrato debe existir una formula para zanjar y resolverdisputas que resulten de la interpretaci6n del contrato. Para este efecto existendiversas vias de arbitramiento internacional quo pueden adaptarse a este tipo de 
contratos. 

13. 	 Impuesr .a, El contrato debe especificar quo impuestos debe pagar el concesionario. 

14. 	 Restablecimiento de la Conces16n. La Autoridad Portuaria debe exigir quo elconcesionario devuelva la concesi6n y sus instalaciones en la condici6n original enquo la recibi6, una vez quo el contrato termina. 

15. 	 Terminaci6n del Contrato. En estas clusulas la Autoridad Portuaria debe protegersu inter6s en caso de quo el operador no cumpla las cliusulas y condicionespactadas en el contratb. No,'malm3nte on dicho contrato deben existir maneras deremediar fallas del concesionario o de terminar el contrato con todas lasconsecuencias quo implica el rompimiento de contrato cuando el concesionario dejade cumplir cIusulas sustanciales o no acude a remediar fallas de operaci6n cuandola Autoridad Portuaria lo exige, de acuerdo con e! contrato. 

16. Abtaque Preferencial. En los documentos de contrato debe especificarse el sistemade atraque preferencial quo seguir, la Autoridad Portuaria para los buques quotraigan o manejen carga del concesionario. Normalmente la Autoridad Portuaria esla quo adjudica el punto de atraque de todos los buques quo entran al puerto,teniendo on cuenta reglas de atraque muy claras en cuales selas asignapreferencias al concesionario para el manejo de su carga. 

17. 	 Uso y Operaci6n de la Concesi6n, En esta 	secci6n quedan incluidos variosaspectos relacionados con la operaci6n de la concesi6n, entre otros: 
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La conce~i6n es una instalaci6n de servicio ptiblico, por Io tanto, el operadordebe operar la concesi6n como un terminal maritimo ptblico disponible acualquier usuario en forma no discriminatoria y equitativa. El contrato debencontener garantias del operador que especfican que en ninguna forma eloperador pretendera crear 6 imponer un monopolio o restringir la libertad del
comercio o el uso del terminal. 

Requisito de operaci6n. El terminal es un r'ecurso p6blico importante ypor Iotanto el concesionario debe obligarse a mantenerlo abierto y operando en formacontinua para cualquier usuario. Hay ciertos ejemplos de lineas navieras quehan obtenido una concesi6n para luego cerrarla y rehsan devolverla a laAutoridad Portuaria antes del termino del contrato, para prevenir que estapueda asignarla a otro operador. 

18. Duraci6n del Contrato. El contrato debe definir el termino de la concesi6n y tambienla forma en que la duraci6n del contrato puede extenderse. Estas clusulas varianseg~n la inversi6n que Pl concesionario deba hacer, pues el t6rmino del contratodebe ser suficiente para que el concesionario pueda recuperar su inversion. 

19. Pagos. Esta secci6n debe cubrir los pagos que el operador deba efectuar a favor de
la Autoridad Portuaria. 

20. Relaciones Laborales. Esta secci6n especifica las responsabilidades que tiene elconcesionario para conducir las relaciones con sus trabajadores. Debe hacersehincapi6 en cuanto a que la Autoridad Portuaria no tiene responsabilidad porrelaciones con los trabajadores y, si es ol caso, que medidas puede tomar a laAutoridad Portuaria para impedir que se paralicen las actividades portuarias como
resultado de una disputa laboral. 

21. Vigilancia. En esta Secci6n se estipulan los sistemas de vigilancia con que cuentael puerto y se especifica la responsabilidad en cuanto a este aspecto por parte del
operadar del terminal. 

Protecci6n contra incendios, en esta secci6n se presenta el sistema y losprocedimientos que el puerto utiliza para protecci6n contra incendios yresponsabilidad del concesionario en este aspecto. 
la 

Seguros. El concesionario estarA obligado a mantener diversos seguros tanto deaccidentes como de responsabiiidad ante terceros. En esta secci6n se debenespecificar las p6lizas de seguros que deba tener el concesionario. 
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23. Reparaciones y Mantenimiento. Aqui se describe quien sera responsable por lasreparaciones y mantenimiento de los equipos y el mantenimiento de la infraestructuraconcesionada. Si el operador es el responsable por estas actividades el contratodebe establecer un estandar razonable para definir el cumplimiento de las clusulas 
de mantenimiento. 

24. Actividades Prohibidas. En esta secci6n se describen las actividades no permitidasen la Concesi6n y las multas y sanciones a que esta sujeto el concesionario al
incurrir en ellas. 
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ANEXO 5.2.2
 

OPERACION MEJORADA
 

En el diagn6stico de las operaciones del puerto de Acajutla se indic6 el tamafio de las
cuadrillas para cada tipo de carga y por maniobra, incluyendo en el caso de graneles
secos el metodo de descarga, serhalandose ademas la eficiencia por hora de cada 
cuadrilla. Para casi la totalidad de las maniobras se estim6 que el nimero de miembros 
que formaban las cuadrillas era alto y que las eficiencias no guardaban relaci6n con
dichas cuadrillas, pues la experiencia de otros puertos indicaba que era factible obtener 
mejores rendimientos con cuadrillas mas pequefias. 

Con base en lo anterior, se analiz6 el proceso de trabajo desde la descarga del buque
hasta entregar la mercaderia al usuario en enlas bodegas tierra firme, utilizando
indicadores 	de esfuerzo que reflejaban el tonelaje producido por hora hombre en la
operaci6n actual, Ioque permiti6 redisefiar la composici6n de las cuadrillas para indicar 
que es posible enfrentar de forma ms eficiente el trabajo futuro, bajo consideraciones de 
fortalecer la posici6n competitiva del puerto. 

De esta manera y contando con la consulta oportuna del Departamento de Operaciones
de Acajutla se diseu6 una operaci6n mejorada para el manejo de las distintas cargas,
fundamentada en tres aspectos: 

1-	 Composici6n razonable en el nimero de miembros de 1-s distintas 
cuadrillas, pues la experiencia de Acajutla indica que hay demasiada gente 
por cuadrilla y que debido a esto, el trabajo efectivo de los trabajadores es 
por Iogeneral el 50 6 60 % del turno de 8 horas, ya que 6stos se tuman 
para efectuar sus labores particularmente en la jomada de la noche. 

2-	 Reducci6n del tiempo quo en concepto de demoras es imputable a CEPA 
y su personal, al usuario y a la linea naviera, en un 50 % oe las cifras
indicativas de 1993. En efecto las demoras causadas por estos agentes de 
las operaciones portuarias alcanzaron en dicho argo 4,522 horas pero
cor,,iderandn que muchos de estas demoras se deben a actitudes del 
personal obtenidas en negociaciones sindicales que no es posible eliminar, 
pero si reducir, se estim6 que un 50% del tiempo indicado era una cifra 
razonable para demoras. 

3-	 Adquisici6n de equipo especializado y de mayor capacidad, en especial 
para el manejo de contenedores en muelle y patio.i y para graneles secos 
en muelle y transferencia. Debe comprenderse que son estos equipos los 
que dictan el ritmo de la eficiencia en la carga o descarga, a la cual deben 
adaptarse las subsiguientes maniobras. 
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De tal manera que disponiendo de mayor tiempo para realizar el trabajo efectivo de 
descargar o cargar y contando con el equipo adecuado, el efecto inmediato seria obtener 
mayor rendimiento, cuyo costo se abarataria no solo por producir mayor tonelaje por hora 
sino que ademas por lograrse con una cuadrilla mas pequerha. 

En el analisis realizado para definir la operaci6n mejorada, se estudi6 la composici6n y
eficiencia de las cuadrillas para cada uni de las maniobras que requiere la movilizaci6n 
de las diferentes clases de carga en e puerto de Acajutla, habiendose obtenido los 
siguientes resultados: 

I Carga General Suelta 

El analisis se realiz6 ,.e acuerdo con la ruta que sigue la carga, por lo que se definieron 
las siiuientes maniobras: 

1.1 Estiba - Desestiba 

La composici6n actual de la cuadrills para esta operaci6n es de 20 hombres con una 
producci6n de 20 TM/ hora en promedio, considerando la manipulaci6n de las diferentes 
formas de embalaje. Se encontr6 que por conveniencia econ6mica de la cuadrilla muchas 
veces 6sta se divide en 2, o sea se reduce a la mitad para trab3jar simultdneamente 2 
bodegas y obtener mayor rendimiento, pero en las ocasiones en que esto no es posible
los trabajadores se tuman en 2 grupos para ejecutar sus labores en una misma bodega,
sobre todo en la jornada noctuma, con Io cual el ritmo de trabajo do toda la cuadrilla es 
menor. Por consiguiente se estima que el tamaio adecuado de la cuadrilla deberia ser 
de 14.5 hombres los cuiles realizando trabajo efectivo en mayor tiempc estarian en 
posici6n de obtener un promedio do 27 TNM hora. 

1.2 Muellaje 

Bajo este concepto se realiza la rarisferencia de la carga desde el muelle hasta las 
bodogas en tierra firme, para lo cual el puerto utiliza actualmente I operador de 
montacargas, 2 operadores de tractor de tiro y dos ayudantes de operador; es decir, 5 
personas quro trabajan con la misma eficiencia de la desestiba, 6 sea 20 TM/ hora. Se 
considera qua 1 tractot de tiro co:r un operador y 2 ayudante. de operador actuales, no 
son necesarios ya que un solo operador con su tractor puede Ilevar vagonetas Ilenas y
traer vacias, y la fulci6n de los ayudantes, que as enganchar y desenganchar las 
vagonetas del tractor, la puede hacer el mismo operador. Por consiguiente, para la 
transferencia s6lo so requieren 2 personas las cuiles pueden atenider la eficiencia de la 
desesfba mejorada o sean 27 TM/ hora. 
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1.3 Recepci6n y Despacho en Bodega 

Esta es la maniobra que se realiza en las bodegas para recibir, clasificar, registrar,almacenar y despachar la carga al usuario en importaci6n 6 a los muelles en exportaci6n.Actualmente esta actividad es realizada con 9 personas incluyendo al guardalmacen (quees parte del personal administrativo del puerto) y debido a los diferentes procedimientosse obtiene una rficiencia promedio de 10 TM/ hora. Se considera que a excepci6n delguardalmacen el resto del prrsonai que forma la cuadrilla es necesario y que debido a laparticipaci6n de aduanas y al uso obligado de peones en esta actividad no es posiblepromediar una eficiencia mayor. En consecuencia, la operaci6n mejorada Cnicamenterequiere 8 personas manteniendo la misma eficiencia de 10 TM./hora. 

2. Carga a Granel 

Esta clase de carga presenta una variedad de m~todos de descarga con suscorrespondientes maniobras, las cuales se han examinado para establecer la operaci6n
mejorada, tal como se describe a continuaci6n: 

2.1 Descarga por Grfa y Bandas Transportadoras a Almacenes 

Este es el m~todo m6s eficiente pera el manejo de graneles ya que utilizaininterrumpidamente el sistema de alto rendimiento del puerto consistente en la unidadde carga (gna de muelle) y las bandas transportadoras que Illevan el producto hasta loslugares de almacenamiento. El andlisis concluy6 que habia sobredimensionamiento delas cuadrillas de desestiba y transferencia en 32% y 40% respectivamente, con lo cual laestiba/desestiba se redujo de 13.25 a 10 hombres por cuadrilla y la transferencia de 7 a5 hombres. Igualmente la redi-icci6n en las demoras actuales signific6 un incremento enla eficiencia de 170 TM/ hora actuai a 250 TM hora en cada maniobra mejorada. 

2.2 Descarga con Unidad de Carga y Bandas al Trompo 

Aqui se incluyen las maniobras de estibajdesestiba y transferencia. En este mdtodo dedescarga, el anilisis produjo una situaci6n similar a la anterior (descarga a almacenes),en lo relacionado en tamaho de las cuadrillas, pero, en Ioque se refiere a la eficiencia,dadas las caracteristicas de retiro por camiones desde el trompo, la eficiencia es msbaja, pero siempre obtuvo un incremento de 150 TM en la operaci6n mejorada. 

2.3 Descarga con Unidad de Carga al Ducto 

Este m todo se refiere 6nicamente a la estiba/desestiba, en relaci6n a Iocual se encontr6que el tamafio de la cuadrilla tambi~n era grande, pues habia un 48% de personal enexceso; de manera que 6sta se redujo de 19.25 a 13 personas. Por el lado de las 
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eficiencias, el resultado fue el mismo que la descarga al trompo, es decir que la reducci6n 

en las demoras produjo incremonto de la eficiencia de 150 a 180 TM/hora. 

2.4 Descarga por Medios Convencionales a Camiones 

En este aspecto se analiz6 la Cnica maniobra del puerto que es la estiba/desestiba, pero 
se consider6 la utilizaci6n de cucharones de almeja de mayor capacidad, asi como el uso 
de una tolva m6vil a traves de la cual se descarga el producto a camiones. Como 
consecuencia de esto se concluy6 que la cuadrilla puede reducirse de 20.5 a 15.5 
hombres y la eficiencia es factible de incrementarse de 25 a 80 TM/hora. 

2.5 Descarga por Buhler a camiones 

En esta actividad tambi6n solo hay una maniobra que es la estiba/desestiba, cuyo analisis 
de cuadrilla rnostr6 un comportamiento similar al de la descarga por medios 
convencionales; es decir, una reducci6n de 20.5 a 15.5 personas. Por t lado de las 
eficiencias considerando la reducci6n en las demoras se estim6 un incremento de 80 TM. 
en la operaci6n actual a 100 TM. en la operaci6n mejorada. 

3. Carga Liquida 

Este es un tipo de carga que tiene una operaci6n eficiente, pues pricticamente se 
embarca o desembarca el producto por medio de tuberias privadas conectadas a los 
tanques tambi6n privados, lo cual solo requiere personal minimo para el acople y 
desacople de lae tuberias en los muelles y para supervisar quo no haya derrames. 
Actualmente esta labor es realizada por la Ilamada cuadrilla de buques compuesta por 10 
hombres, los cuales se dividen en 2 cuadrillas de 5 hombres para turnarse durante la 
operaci6n de embarque 6 desembarque, significando esto que la operaci6n puede 
realizarse con 5 hombres 6nicamente. La eficiencia actual es de 130 TM/hora pero 
considerando el uso de un "BOOSTER" para aumentar la presi6n del liquido en las 
tuberias es factible incrementar esta eficiencia a 150 TM/hora. 

4 Carga en Contenedores 

En este tipo do carga so han considerado fundamentalmente las maniobras que se 
re3lizan para e manejo de un contenedor FCL desde que es descargado hasta quo es 
entregado al consignatario en el patio, ya que este tipo de contenedor es el que mejor 
representa el prop6sito do la contenerizaci6n que es servicio puerto a puerto, siendo 
ademas totalmente factible de comparar con otros puertos en t6rminos de competitividad. 
Los resultados por i-nniobras son los siguientes: 
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4.1 De Barco a Muelle 

Esta actividad presenta similitud con la estiba/desestiba
especialmente de la carga general,si se trata de descargar barcos no especializados para transportarcontenedores. En la actualidad se utiliza el mismo tamarjo de la cuadrilla de estibadorespara carga general que es de 20 hombres, los cuales producen una eficiencia de 8contenedores por hora. Despues de analizar la operaci6n con equipo especializado comopor ejemplo una grua en el muelle C, se concluy6 que solamente eran necesarias 12personas por cuadrilla, pero se obtendria una mayor eficiencia equivalente a 18contenedores por hora. A] utilizar el promedio de carga en contenedores de 1993 que esde 7.73 TM. por caja, se logra incrementar el rendimiento de 61.8 TM/hora a 139.14TM/hora, lo que demuestra la importancia de la operaci6n ,wejorada. 

4.2 De Muelle a Patio 
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CUADRO 1
 
Composici6n de Cuadrillas y C6Iculos de Operaci6n
 

MANIOBRA Estiba/Desestb 

CUADRILLAS N 

CARGA 
General Sueka 

SALARIO 
INTEGRALJHORA 

PRODUCTMADAD 
EN TMaioH 

12 7 

EQUIPOS 

IRENOIMIENTO 
ENTMlora. Hombre.! .8 

MATERIAL 

Wincheros 
Operado( de equlpo 
Portaionwo 
Operador do Equipo 
Auxiar Estilb 

2 
6 
I 
1 
1 

€31.02 
O93.07 
O15.51 
015.51 
023.25 

1 Montacrgas 
013.28 

Combusti 
0.70 GIs DSL hora 

06.09 

EN MUELLE (ReceocIn 

Mueleroe 
Caporal 
Cheque 

2 
0.5 
1 

31.02 
08.17 
015.51 

Tobd de Trb.J 14.5 0233.00 013.28 06.09 

COSTO MANO DE OBRA 

COLONESORA 

COSTO EQUIPO Y MATERIALES 

COLONES-ORA 

COSTO DIRECTO 

COLONES.ORA 
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_ __ _ _ __ _ 

CUADRO 2
 
Composici6n de Cuadrillas y Cilculos de Operaci6n
 

' CARGA. Genera l Sueltaf j 
. 1 IPRODUCTIVIDAD RENDIMIENTOMANIOBRA- TransferenciaI__ 

EN TM/Hora EN TMHoa . Hombre. __ __ _ __ ___ _ _ _27 13.50I 

N0 SALARIOCU.ADRILLAS INTEGRAihORA EQUIPOS MATERIAL 

EN MUELLEOperador MoaNtacargas 1 f15.51 1 Tractor do Tiro CombustibleOpernor Tractor 1 $15.74 $29.87 2.0 GIs. DSL hora 

6 Vagonetas €17.40 
f17.46 

Combuslib.e 
1 Montacargas 0.70 GIs. DSL hora 

€21.91 

06.09 

2 031.25 069.24 #23.49 

ICOSTO MANO DE OBRA f COSTO EQUIPO Y MATERLALES COSTO DIRECTO
031.25 #92.73COLONES/HORA #123.98COLONES/HORA COLONES/HORA 

Anexo 5.2.2-pig. 7 



CUADRO 3 
Composici6n de Cuadrillas y Calculos de Operacin 

CARGA: Carga General Suelta 

IPRODUCTIVIDIIMANIOBRA, Recepci6n / Despacho en Bodega EN TWI/Hora 
1 10 

CUADRLLASSALARIO 
CUADRILLAS NO INTEGRAL/HORA EQUIPOS 

Cheque Receptor / Expeditor 1 015.74 1Montacargas
Operador de Equipos 1 €15.74 014.24 
Pesador 
 1 015.55Cheque Clasificador 1 016.44 
Peones 4 €61.90 

8125.38 $14.24 

ICOSTO MANO DE OBRA I COSTO EQUIPO Y MATERLALES 
0125.36 020.33COLONESIHORA COLONES/flORA 

RENDIMI TO 
EN TMIHora - Hombre. 

j1.25 

MATERIAL 

Combustibles 
0.70 GIs DSL Hora 

06.09 

06.09 

COSTO DIRECTO 
0145.69 

COLONESIHORA 
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CUADRO 4
Composici6n de Cuadrillas y Calculos de Operaci6n 

CARGA: Graneles Secos Descargados por 
Uca yBandas a Almacen 

MANIOBRA-Estiba / D,sessjba PRODUCTIVIDAD RENDIMIENTOEN TM/Hora EN TM/Hora - Hombre. 
250 25.00 

CUADRILLAS NO SALARIOINTEGRALJHORA EQUIPOS MATERIAL 

Operador de U.de Carga 2 ¢47.32 1 U.de CargaOperador de Equipo Energia Elictrica2 035.97 €2,001.93Paleros (303 Kw / hora)2 034.74Auxiliar de Estiba €250.00
1 023.25 1Cargador Frontal Combustible
 
6 Tractor de oruga 
 (1.20 GIs. diesel/hora) 

#38.88 
$10.44 

1 Clamshell 
$14.77 

ENMU.LL 
Mueleros 2 ¢34.74Caporal 1 019.62 

#10.00 €196.65 ¢2,055.59 #260.44
 

COSTO MANO DE OBRA COSTO EQUIPO YMATERLALES COSTO DIRECTO 
N195.65 f:2,316.03 02,511.68COLONES/HORA 
 COLONES/HORA 
 COLONESHORA 

Anexo 5.2.2-pig. 9
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CUADRO 5 
Composicion de Cuadrillas y Cilculos de Operaci6n 

CARGA Graneles Secos Descargados por 
Unidad de Carga a AmaceesI 

IMAI PRODUCTIVIDAD RENDIMIENTOMANIOBRA- Tran.ferencia EN TM/Hora EN - tHora - Hombre. 
I1 250 50.00 

a NO SALARIOrSTMANDE BRA INTEGRAL U. EQUIPOS MATERIAL 
EN TIERA 

Operador Control de Ba 2 *35.71 Ban~das Energia El6ctrica 
Mecanico$ 1 016.41 Transportadoras Exp. (138 Kw/ hora)

Electricistas 1 
 € 16.41 €2,034.61 € 113.85
 
Supervisor 1 
 € 16.41 

05.00 €84.93 €2,034.81 0113.85 

OSTO MANO0 DE OBRA COSTO EQUIPO Y MATERIALES COSTO DIRECTO 

084.93 f 2,148.48 #2,233.39 
COLONESIHORA COLONESMHORA COLONES/TONS. 

Anexo 5.2.2-pig. 10 c.1 
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CUADRO 6 
Composici6n de Cuadrillas y Calculos de Operacion 

CARG.: Graneles Secos Descargados por 
Uca y Bandas al Trompo 

PRODUCTIVIDADI RENDIMIENTOMANIOBRA- Estiba /Desestjba EN TM/Hora EN TM/Hora - Homlxe
180 1800 

N SALARIO I
CUADRILLAS INTEGRALjHORA EQUIPOS MATERIAL 

Operador de U. de Carga 2 $47.32 1 U. de Carga Enefgia ElictricaOperador de Equipo 2 €35.97 f2,001.93 (303 Kw /hora)Paleros 2 034.74 ¢250.00Auidllar de Esbba 1 *23.25 1 Cargador Frontal Combustible 
6 Tracto de oruga (1.20 GIs. DSL flora) 

f38.88 010.44 

1Clamshell 
05.63 

EHIAVELLEL 

Mueleros 2 #34.74 
Caporal 1 $19.62 

*10.00 $195.65 €2,046.45 f260.44 

COSTO MANO DE OBRA COSTO EQUIPO Y MATERIALES COSTO DIRECTO 
€195.65I 02,306.89 €2,502.54 COLONESIHORA COLONES/HORA COLONES/HORA 

Anexo 5.2.2-pig. 11 
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CUADRO 7
 
Composicion de Cuadrillas y CUIculos de Operacion
 

CARGA. Graneles Secos Descargados por 
UCA y Bandas al Trompo 

MTPRO' UCTIVIDAD I RENDIMIENTO 

MANIOBRA. Transferencia EN TM/Hora EN 'M/Hora Hombre 

1 180 

NO SALARIO 

CUADRILLAS INTEGRAL U. EQUIPOS MATE P!AL 

EN MUELLE 

Operador Control de Bandas 
Mecnicos 
Electricistas 

2 
1 
1 

€35.71 
o16.41 
€16.41 

Bandas 
Transportadoras Imp 

€2,034.61 

Energia EIec 
(138 Kw/hof . 

€113.85 

:t 

Supervisor 1 €16.41 

084.93 02,034.61 €113.85€5.00 


DIRECT0
jCOSTO EQUIPO Y MATERIALES ICOSTOfCOSTO MANO DE OBRA 
2,148.4 02,233.39

084.93 COLONES)TONS.1COLONES/TONS.COLONES/TONS. 
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CUADRO 8 
Composici6n de Cuadrillas y Calculos de Operacion 

CARGA: Graneles Secos Descargados por 

Uca al Ducto 

S1 ODUCTIVIDAD 
MANIOBRA: Desestiba 

1 1 
EN TMIHora 

180 

NO SALARIO 
CUADRILLAS INTEGRAL/HORA EQUIPOS 

ABORDO 

Operador de U. de Carga 2 ¢47.32 1 U. de Carga 
Operador de Equipo 2 ¢35.97 €2,001.93 
Paleros 2 o34.74 
Auxiliar de Estiba 1 023.25 Cargador Frontal 

6 Tractor de oruga 
038.88 

1 Clamshell 
014.77 

EN MUELLE 

Mueleros 2 034.74 
Caporal 1 019.62 
Mecinicos 1 016.41 
Electricistas 1 €16.41 
Supervisor 1 €16.41 

013.00 €244.87 ¢2,055.59 

COSTO 	MANO DIE OBRA COSTO EQUIPO Y MATERILES 
0244.87 2,316.03I 


COLONIES/HORA 	 jCOLONES/HORA 

RENDIMIENTO 
EN TMIHora - Hombre 

13.85 

MATERIAL 

Energia ElIctrica 
( 303 Kw / hora) 

o250.00 
Combustible 

(1.20 GIs. DSL Horaj 
€10.44 

¢260.44 

TCOSTO DIRECTO 
02,560.90 

j COLONES/HORA j 
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___ 

CUADRO 9
 
Composici6n de Cuadrillas y Calculos de Operaci6n 

I__ 
CARGA. A GRANEL SECOS POR MED OS 

CONVENCIONALES A CAMIONES 

r - - j PRODUCTIVIDAD RENDIMIENTO 

MANIOBRA. Estiba / Desestiba EN TM/Hora EN TMIHora - Hombre 

1 80 5161 

N SALARIO 
CUADRILLAS INTEGRALIHORA EQUIPOS MATERIAL 

A BORDO 

6 €104.23 1 Clampshell CombustibleEstibadores 
Wincheros 2 036.01 #7,00 ( 1.2 GIs. DsI,/ hora 

1 €18.00 €10.44Portalonero 

2 ¢35.97 1 Cargador Frontal
Operador de Equipo 
1 f23.25 6 Tractor de OrugaAuxiliar de Estiba 

f38.88 

Supone el uso de 
Tolvas para la 

carga e camiones 

MEL.ENM 

2 034.74Muelleros 
0.5 49.81Caporal 


Cheque 1 017.37
 

€10.44015.50 0279.40 #45.88 

COSTO EQUIPO Y MATERLALES I COSTO DIRECTOCOSTO MANO DE OBRA 

N56.32 
 0335.72279.40 


COLONESHORA COLONES/HORACOLONES/ORA 

Anexo 5.2.2-pig. 14 



CUADRO 10 
Composicion de Cuadrillas y Calculos de Operaci6n 

SCARGA, Graneles Secos Descargados por 

rElevadores de Cadena (Buhler) 

I I PRODUCTIVIDAID RENDMIENTO 
MANIOBRA Estiba / Desestba EN TMIHora EN TMIHoca - Hombre. 

I1 100 8.00 

Nw SALARIO 
CUADRILLAS INTEGRALJHORA EQUIPOS MATERIAL 

A BORDO 

Estibadores 4 ¢69.49 Aparejos del buque 
Wincheros 2 €36.01 1 Set de elevadores Energia Elketnca 
Operador de Equipo 2 035.97 de cadena (Buhler) (45Kw hora) 
Auxiliar de Estbba 1 023.25 t106.39 ¢37 13 

Combustible 
1 Cargador frontal (1.20 GIs. OSL Hora) 
a tractor de oruga 

038.88 010.44 

EN MUELLE 

Muelleros 2 ¢34.74
 
Caporai 0.5 09.81
 
Cheque 1 017.37
 

012.50 0226.65 0145.27 047.57 

COSTO MANO DE OBRA TCC'STO EQUIPO Y MATERLALES ICOSTO DIRECTO 

0226.65 0192.84 0419.49 
COLONES/HORA COLONES/HORA COLONES/HORA 

Anexo 5.2.2-pag. 15 
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CUADRO 11 

Composicion de Cuadrillas y Calculos de Operacion 

I CARGA. Granel Liqudo 	 J 
PRODUCTfVIDAD RENDIMIENTO 

MANIOBRA. Embarque /Desembarque EN TMIHora EN TMIHora -Hombre. 
M000
1150 

NO SALARIO 
CUADRILLAS - INTEGRALIHORA EQUIPOS MATERAL 

EN.MUELL' 

Caporal de Anarradores 1 €16.35 PRrVADO: 

Amarradores (Acople /Desacople 4 €54.91 Bombas del buque 
o del exportadorde mangueras) 
6 Bombas del 
AJmacenador en Exp. 

¢5.00 €71.26 

COSTO MANO DE OBRA COSTO MATERIALES 	 COSTO DIRECTO 

COLONES/HORACOLONES/HORAI 	 COLONES/HORA 

Anexo 5.2.2-pig. 16
 



CUADRO 12 
Composici6n de Cuadrillas y Calculos de Operaci6n 

CARGA: Contenedores 

j rPRODUCTIVIDAD 
MANIOBRA Barco a Muelle EN TWHora 

1139.14 

NO SALARIO COSTO DE USO 

CUADRILLAS INTEGRAL/HORA DE EQUIPOS 

ABORDO 

Estibadores 4 t93.82 1 Grua de Muelles 
Portalonero 1 ¢23.45 3,212.54 


Auxiliar de Estiba 1 ¢23.45 

Operadores de Grua 2 047.32
 

EN MUELLE 

Muelleros 2 (46.91
 
Caporal 1 016.35
 
Cheque 1 €15.51
 

$12.00 0266.82 3,212.54 

COSTO MANO DE OBRA COSTO DE EQUIPO YMATERIALES13,462.54*266.82 

COLONES/HORAr COLONES/HORA 

Anexo 5.2.2-pig. 17 
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RENDIMIENTO 
EN TMIHora - Hombre 

11.60 

COSTO DE
 
MATERIAL
 

Energia Electrica
 
(303 Kw /hora)
 

¢250.00
 

¢25000 

COSTO DIRECTO 
¢3,729.35 

COLONES/HORA 

., 
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CUADRO 13 

Composici6n de Cuadrillas y Calculos de Operacion 

f CARGA. Contenedores 

f1 I PRODUCTIVIDAD 
EN TMHoraMANIOBRA Muelle a Patio 

1 139.141 
NO SALARIO 

INTEGRAIJHORA EQUIPOSCUADRILLAS 

EN MUELLE 

6 0107.92 6 CabezalesOperadores de Equipo 
$1,120.79 

6 Rastras 
0357.44 

06.00 €107.92 01,478.23 

COSTO EQUIPO Y MATERI.ALESCOSTO MANO DE OBRA 
S107.92S1,540.87f I 

COLONE$/HORACOLONES/HORA 

RENDIMIENTO
 
EN TMIHora - Hombre.
 

23.19 

MATERIAL 

Combustibles 
(120 GIs. Dsl hora x 6) 

62.64 

L 62.64 

I COSTO DIRECTO 
1,648.79 

COLONES/HORA 

CAnexo 5.2.2-pig. 18 
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CUADRO 14 
Compcsici6n de Cuadrillas y Calculos de Operacion 

CARGA: Contenedores j 
[ i IPRODUCTIVIDAID RENDIMIENTO 

MANIOBRA- Recibo/ Entrega en Patio EN "rM/HoA EN TM/Hora - Hombre. 
En Muelle y a Usuario) 1 139.14 46.38 

NO SALARIO 
CUADRILLAS INTEGRALJHORA EQUIPOS MATERIAL 

ENPATIO 

Operador de Gr.a Transtainer 2 047.32 1 Transtainer Combustible 
Cheque de Patio 1 016.35 0762.67 (4.8 GIs. DSL. hora) 

Supervisor €41.76 

€3.00 463.67 0762.67 €41.76 

r COSTO MANO DE OBRA 
¢63.67 

COLONES/HORA 

COSTO EQUIPOS Y MATER LALES 
804.43 

COLONES/HORA 

ICOSTO DIRECTO 
[ 868.10 

COLONES/HORA 
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CUADRO 15 
Composici6n de Cuadrillas y Calculos de Operaci6n 

[ CARGA: Todas las Cargas 

- 1PRODUCTVIDAD 
MANIOBRA. Atraque / Desatraque 

I 
EN TM/Hora 

NO SALARIO 
CUADRILLAS INTEGRAL/HORA EQUIPOS 

REMOLQUE SUELDO 
MENSUAL 2 Remolcadores 

Tnpulacion Remocadores (1800 HP, 1200 HP 
Patr6n 1 04,190.58 
Maquinista 1 €4,097.58 t2,457-38 
Manneros 2 ¢7,395.36 

;1,606.75 
015,683.52 

f4,064.13 
Por hors 

Costo por Remolcador/ harm $82.89 0,2,192.40 
Por maNobra 

Costo por 2 Remolcadoresihora 0165.79 
La maniobra dura 3 horms 
Costo do Mano do Obra J Marioba 0497.36 

AMARRE Y DESAMARRE 

Amarradores 8 0109.81 
Por horm 

0329.44 
Por maniobra 

Costos por Man lobra 
Remolque - Mano do Obra ¢497.36 
Equipos €12,192.40 
Combuslbde 6,514.56 
Amarre y Desamarre - Mano do Obra €329.44 

Total po Maniobra €12.00 019,533.77 

COSTO MANO DE OBRA 1 COSTO EQUIPOS Y MATERLALES 

COLONES/HORAJ COLONES/HORA 

Anexo 5.2.2-pig. 20 

}RENDIMIENTO
 
EN TM/H - Hombre. 

1 0.00 

MATERIAL 

Combustble 
(129.6 + 120) 

249.6 GIs. Diesel/h. 

€2,171.52 
Por hora 

€6,514.56 
Por manmbra 

j COSTO DIRECTO 

COLONES/HORA 

NJ
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ANEXO 5.2.3 

CALCULO DE OCUPACION DE MUELLES 

En este anexo los Consultores describen los calculos preparados para determinar la 
ocupaci6n de muelles y la suficiencia de los atracaderos para acomodar las cargas 
previstas hasta el arho 2015. 

Tipos de Carga 

Las cargas proyectadas han sido divididas en cuatro categorias, a saber: 

- Carga General Suelta, 
- Carga Contenerizada, 
- Graneles S6lidos y 
- Graneles Liquidos. 

Proyecciones e Intervalos de CAlculo 

Los Calculos se han hecho para intervalos de cinco aios: 2000, 2005, 2010 y 2015, 
utilizando las proyecciones preparadas por el Modelo de Asignaci6n de Tr~ico para 
Acajutla y Cutuco, segn ESCENARIO 1Y ESCENARIO 2. 

Para cada Escenario y para cada puerto los Consultores prepararon 17 hojas de Calculo 
asi: 

- Carga General Suelta 4 Hojas de Calculo (2000, 2005, 2010 y 2015) 
- Carga Contenerizada 4 Hojas de Calculo 
- Graneles S6lidos 4 Hojas de Calculo 
- Graneles Liquidos 4 Hojas de Calculo 
- Resumen 1 Hoja de Calculo. 

Es decir, en total 68 hojas de Calculo de las cuales unicamente se incluyen en este Anexo 
las correspondientes a los mas altos niveles de carga (ocho para cada puerto) y los 
Res~menes (dos para cada puerto, una por Escenario). 

Par~metros de CAlculo 

En los Calculos los Consultores han usado los parametros reflejados en las estadisticas 
mas recientes del puerto y supuesto su evolucion futura asi: 

Anexo 5.2.3-pag.1 
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Embarque Promedio 

Se estima que el embarque promedio evolucionarA gradualmente en la 

siguiente forma: 

Aro 2000 Ao 2015 

Carga General Suelta 	 2000 TM. 2600 TM. 
1200 Cajas 1400 Cajas.Contenedores 


Graneles S6lidos, Acajutla 12000 TM. 12000 TM.
 

Graneles S6lidos, Cutuco 8000 TM. 8000 TM.
 

Graneles Liquidos 6000 TM. 6000 TM.
 

Rendimiento de Operaci6n
 

Para todos los casos y para todas las cargas se ha supuesto que las
 

maniobras se realizaran con productividad de la Operaci6n Mejorada.
 

Atraque y Desatraque
 

Se ha tornado como de tres horas la duraci6n promedio de esta maniobra.
 

Demoras
 

Se ha supuesto que el promedio de demoras en la operaci6n de un barco
 

no excedera el 20% del tiempo de trabajo efectivo empleado para manejar
 

la carga.
 

Resultados 

Los c:lculos indican que los muelles y las facilidades previstas son suficientes para 

acomodar los volmenes de carga proyectados, sin ocasionar demoras a los buques que 

exceden el 10% del tiempo de servicio, segiin teoria de colas y distribuci6n de Poisson. 

Esta demora intemacionalmente se considera aceptable. 

Los Cuadros que aparecen a continuaci6n, correspondientes a los mas altos valores de 

ocupaci6n de muelle, ilustran el proceso seguido por los Consultores. 
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CARGA GENERAL SUELTA 

Total Proyectado en TM. 

Embarque Promedio 
Numero de Buques 
Tonelaje de Registro Bruto 
Eslora 

Atraque/Desatraque - Horas 
Rendimiento en TM./hora 
Demoras - % de T. de 0. 

- 2015 

TM 
866297 

2600 
333 

11000 
150 

5 
80 
0.2 

0 1
CUADRO N 


ESCENARIO I - ACAJUTLA 

Embarques A/D- horas 
333 1666 

Toneladas/Atracadero 

Tiempo de Operacion 
Tiempo de AID 
Demoras 
Tiempo Total en Atracaderos 

Anexo 5.2.3-p.g.3 

ATRACADEROS 
Al A2 B3 

295648.5 295648.5 275000 

295648.5 295648.5 275000 

3,696 3,696 3,438 
780 780 106 
739 739 688 

5,215 5,215 4,231 



CUADRO NO 2 

ESCENARIO I - ACAJUTLA 

CONTENEDORES - 2015 ATRACADERO - TM. 
Embarques A/D - horas C7 Terminal 

Total Proyectado 1906651 500000 1406651 
Contenedor - TM/cont. 12 
Numero de Contenedores 158888 
Embarque Promedio - Contenedores 1400 113 340 
Nt~mero de Buques 113 
Tonelaje de Registro Bruto 
Eslora 215 

1ue/ Desatraque - horas 3 
Rendimiento Cont/ Hora - 1 Grua 18 
Rendimiento Cont/ Hora - 2 Gras 30 
Rendimiento Conti Hora - 1 Grua en Ter 20 
Rendimiento Conti Hora - 2 Gruas en Te 4G 
Demoras % T. de Operaci6n 0.20 

Toneladas/Atracadero 500000 1406651 
Tiempo de Operacion 1389 2931 
Tiempo de A/D 89 251 
Demoras 278 586 
Tiempo Total en Atraca 1756 3768 

Anexo 5.2.3-pag.4 



CUADRO :d 3 

ESCENARIO I - A' AJUTLA 

GRANELES SOLIDOS - 2015 

Abonos 
Cereales 
Azucar 
Otros 

Total 

TM. 
469188 
683637 
125725 

36587 
1315137 

Embarques A/D -horas 
39 117 

57 171 
10 31 
3 9 

TotaIToneladas porAtrac. 

Toneladas Manejadas por Atracadero 
Dir. a Cami Unid de Ca Buhler Buhler 

B3 B4 B5 B8 
422269.2 

341818.5 341818.5 
125725 

36587 

36587 547994.2 341818.5 3418185 

C8 
46918.8 

46918.8 

Embarque Promedio 
Numero de Buques 
Tonelaje de TRB 
Eslora 
Atraque/Desatraque - horas 
Manejo con Unidad de Carga - TM/h. 
Manejo con Buhler - TM/h. 
Manejo Directo a Cami6n TM/h. 
Demoras % de T. de Operaciones 

12000 
110 

13000 
180 

3 
250 
300 

80 
0.2 

Tiempo de OpAraci6n 

Tiempo de A/D 

Tiempo de Demora 
Tiempo Total en Atrac. 

457 

9 

91 
558 

2192 

137 

438 
2767 

1139 

85 

228 
1453 

1139 

85 

228 
1453 

586 

12 

117 
716 
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CUADRO NO 4 

ESCENARIO 1 - ACAJUTLA 

GRANELES LIQUIDOS - 2015 
Al 

ATRACADEROS 
A2 C7 C8 

Derivados de Petroleo 
Melazas 
Otros 

Total 

Embarque Promedio 
Numero de Buques 
Tone!ada de TRB 
Eslora 
Atraque/ Desatraque 
Rendimiento en TM/Hora 
Demora % de Tiempo de Op. 

176424 
83564 

282364 
542352 

6000 
90 

8000 
180 

3 
150 
0.2 

NO do Emb. Atraque/Desatraque 
29 88 58,808 
14 42 41,782 
47 141 70,591 

Toneladas por Atracadero 171,181 

Tiempo de Operacion 1141 
Tiempo Atraque/Desatraque 86 
Tiempo Total en Atracadero 1227 

58,808 
41,782 
70,591 

171,181 

1141 
86 

1227 

58,808 

70,591 

129,399 

863 
65 
927 

70,591 

70,591 

471 
35 

506 
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TIPO DECAROA 
Cwar&GM u 

T.-I. 
OO 

Grand..s U'IdosToad
Coatmndas 
0cpmn do Ak.,ow 

TFPO DE CARGA 
Cargo Gwral SId 
GwlnrisSeces 
COwnues. u 
c xUiodre 

Ocdo ~Alcadwro 

TIPO D8 CARGA 
Cargo GormaS Sude 
Gruul Seccs 

UqAido 

Tclol darM 

G nS.i.s 


OOcwdon do AIImkp2a 

TIPO DE CARGA 
C g GwriJSudb 
Gral Secos 

GrarmUqidm

Cor~Neadors 
Totol Akidr 
Ocupsd6n do AioTe6421 

CUADRO N* 5 

ESCENAPO I - ACAJUTLA 

ANO 2000 tRAS DE OCUPACN DE ATRA.4ADEROS 

Cag md Al A2 ED_ B5534 6 
408651 3421 3.421 310 I -310 

1_______ I- . . . l...8rrls 396 2_1001 1,030j 1"30159616 
355.42 V32 632.-- L 4HSBW534332 I2.523 

AO 2005 HORAS DE OCUPACiON DE ATRACADEROS 

C ~ $2 84 85a 56jA53 A2 
449006 3,569 3,569 618 _fj38T1,8 

1037631 12 

4185 __ 964 964 
7749U0 _ f 

1 ,M2,3 

A.40 2010 H DE OCUPACION DE ATRACADEROS 

C4994 fiA A2e U35. -65 86 

621672 
1167606 

--- 4,15.3 
.... 

4,153 __,313
481 

113 
25431 253 .253 

4756 - _ 0 - 1 086 ... .. 

3.4710= _. -2001.. 

5 1 2,531 L 

ANO 2015 HORAS DE OCUPACION DE ATRACADEROS 

Cag Aro Al $23 84 as F6 
86627 _ 5 .215 5.215 4231 

1315137 262,76717.1 11431.5--

542352 1,227 5 .2.3-761 
1??ex 

19066511,5 

___15 

,41 479 ,771 143 1431 
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CARGA GENERAL SUELTA - 2015 

Total Proyectado en TM. 

Embarque Promedio 
Numero de Buques 
Tonelaje de Registro Bruto 
Eslora 

Atraque/Desatraque - Horas 
Rendimiento en TM./hora 
Demoras - % de T. de 0. 

TM 
693706 

2600 
267 

11000 
150 

5 
80 

0.2 

CUADRO NO 6 

ESCENARIO 2 - ACAJUTLA 

Embarques A/D- horas 
267 1334 

Toneladas/Atracadero 

Tiempo de Operacion 
iempo de AD 

Demoras 
Tiompo Total en Atracaderos 

ATRACADEROS 
Al A2 B3 

209353 209353 275000 

209353 209353 275000 

2,617 2,617 3,438 
614 614 106 
523 523 688 

3,754 3,754 4,231 
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CUADRO NO 7 

ESCENARIO 2 - ACAJUTLA 

CONTENEDORES - 2015 ATRACADERO - TM. 
Embarques A/D - horas C7 Terminal 

Total Proyectado 500000 500000 0 
Contenedor - TM/cont. 12 
Numero de Contenecores 41667 
Embarque Promedio - Contenedores 1400 30 89 
Numero de Buques 30 
Tonelaje de Registro Bruto 
Eslora 215 
Atraque/ Desatraque - horas 3 
Rendimiento Contl Hora - 1 Grua 18 
Rendimiento ContJ Hora - 2 Gruas 30 
Rendimiento Cont/ Hora - 1 Gria en Ter 20 
Rendimlento Cont/ Hora - 2 Gruas en To 40 
Demoras % T. de Operacion 0.20 

Toneladas/Atracadero 500000 0 
Tiempo de Operaci6n 1389 0 
Tiompo de A/D 89 0 
Demoras 278 0 
Tiempo Total en Atracaderos 1756 0 
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CUADRO No 8 

ESCENARIO 2 - ACAJUTLA 

GRANELES SOUDOS-

Abonos 
Cereales 
Azucar 
Otros 

Total 

2016 

TM. 
365539 
683637 
125725 
36567 

1211488 

Embarques A/D -horas 
30 91 
57 171 
10 31 
3 9 

Total Toneladas por Atrac. 

Toneladas Manejadas por Atracadero 
Dir. a Cami Unid de Car Buhler Buhler 

B3 B4 B5 B6 
328985.1 

341818.5 341818.5 
125725 

36587 
36587 454710.1 341818.5 341818.5 

Ca 
36553.9 

365539 

Embarque Promedio 
Numero de Buques 
Tonelaje de TRB 
Eslora 
Atraque/Desatraque - horas 
Manejo con Unidad de Carga - TM/h. 
Manejo con Buhler - TM/h. 
Manejo Directo a Cami6n TM/h. 
Demoras % de T. de Operaciones 

12000 
101 

13000 
180 

3 
250 
300 

80 
0.2 

Tiempo de Operaci6n 

Tiempo de A/D 

Tiempo de Demora 
Tiempo Total en Atrac. 

457 

9 

91 
558 

1819 

114 

364 
2296 

1139 

85 

228 
1453 

1139 

85 

228 
1453 

457 

9 

91 
557 
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CUADRO NO 9 

ESCENARIO 2 - ACAJUTLA 
ATRACADEROS 

GRANELES LIQUIDOS - 2015 Al A2 C7 C8 

Derivados de Petroleo 137450 
NO de Emb. 

23 
Atraque/Desatraque 

69 45,817 45,817 45,817 
Melazas 83564 14 42 41,782 41,782 
Otros 282364 47 141 70,591 70,591 70,591 70,591 

Total 503378 
Toneladas por Atracadero 158,190 158,190 116,408 70,591 

Embarque Promedio 6000 
Numero de Buques 84 
Tonelada de TRB 8000 Tiempo de Operaci6n 1055 1055 776 471 
Eslora 180 Tiempo Atraque/Desatraque 79 79 58 35 
Atraque/ Desatraque 3 Tiempo Total en Atracadero 1134 1134 834 506 
Rendimiento en TM/Hora 150 
Demora % de Tiempo de Op. 0.2 
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CUADRO 10 

ESCEMAMO 2 - ACAJUTLA 

HORAS DE OCUPACKIN DE ATRACADEROSAO 200 

Al i A2 53 8455- es C7 -CS atiTIPODE CARGA C~ji-km-
___ 26 9W8-- ~ 5

Grunies Secco ~9L. 5743MU942 832 832Quwlee Lios 

ocupd doracdo 5721 4,314l 4,314 .M i 2,702 . ,
Carboledores. 

ORAS DE OCUPACON DE ATRiCADEROS 

_- 54 B-5 56 - C7 cIa Twn~ al 

AfO 2005 

TIPODECARGA mA9- I. 1 A 2-3 

eu442451t0s T] 3.512 _ m 0Caw'0m~n,¢,arg, - - N ...- 6131l -2r-. T a ) -.--6 
108111rw"Scs103258 05 

Grmales Llqdos i4168l 961 -- 91 62,1 376 0 
2,106000
Cocswmiedorse 

41 Z21 ,011 1_aii=1Omiped6n do Abscadlero 471 

AO 2010 ATRAADEROSHORAS DE OCUPACION DE 

TIPO DE CARGA 
Cer al Suam 
Grwarfl S4am 
Gru 
Cc~nodares 

CaoAa Al 
566725 _3685 

1072142 
4e240aioI404 
500000 .. 

4 

A2__ 
3,685 

1Q064 
-

.__ 

-
2,313 

481 
. 
-

_ 

5-4 --

2,113 

5 

3 

I 

,263 

7-I 
I 

769 
1,916 

C8 Terminal 

0 

436 
0 

TO dN M 1dMo4794,791 27,M 1 2,| 0 

ANO 2015 HORAS X OCUPACK)N DE ATRACADEROS 

CS - Terma 
TFO DE CARGA Caga Al A2 8L3- 51 B5 56 1 C7 

Cargo Geral 8umhe 693706 ,-764 3,764 4,231 
68 2.296 1.463 1.4531j 5571211488Gformes socce 834 5w-/rewlmeaqiddos 1,134 1,134603378 

hlndo AsacaderoOa:pc 
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CARGA GENERAL SUELTA - 2015 

Total Proyectado en TM. 

Embarque Promedio 
Numero de Buques 
Tonelaje de Registro Bruto 
Eslora 

Atraque/Desatraque - Horas 
Rendimiento en TM./hora 
Demoras - % de T. de 0. 

TM 
113395 


2600
 
44 


11000
 
150
 

5
 
80 


0.2 

CUADRO NO 11 

ESCENARIO 1 - CUTUCO 

Embarques AID- horas 

44 218 


Toneladas/Atracadero 

Tiempo de Operacl6n 
Tiempo de A/D 
Demoras 
Tiempo Total en Atracaderos 

Anexo 5.2.3-pag.13 

ATRACADEROS 
Sur Norte 

56697.5 56697.5 

56697.5 56697.5 

709 709
 
109 109
 
142 142
 
959 959
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CUADRO NO 12 

ESCENARIO 1 - CUTUCO 

CARGA GENERAL SUELTA - 2015 

ATRACADEROS 
TM Embarques A/D- horas Sur Norte 

Total Proyectado en TM. 113395 44 218 56697.5 56697.5 

Embarque Promedio 2600 
Numero de Buques 44 Toneladas/Atracadero 56697.5 56697.5 
Tonelaje de Registro Bruto 11000 
Eslora 150 

Atraque/Desatraque - Horas 5 
Rendimiento en TM./hora 80 Tiempo de Operaci6n 709 709 
Demoras - % de T. de O. 0.2 Tiempo de AlD 109 109 

Demoras 142 142 
Tiempo Total en Atracaderos 959 959 
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CUADRO NO 13 

ESCENARIO I - CUTUCO 

GRANELES SOLIDOS - 2015 

Abonos 
Cereales 
Azucar 
Otros 

Total 

TM. 
61415 

0 
0 
0 

61415 

Embarques A/D -horas 
8 23 

Total Toneladas por Atrac. 

Toneladas Manejadas por Atracadero 
Dir. a Cami Dir. a Camion 

Sur Norte 
30707.5 30707.5 

30707.5 30707.5 

Embarque Promedio 
Numero de Buques 
Tonelaje de TRB 
Eslora 
Atraque/Desatraque - horas 
Manejo con Unidad de Carga - TM/h. 
Manejo con Buhler - TM/h. 
Manejo Directo a Caml6n TM/h. 
Demoras % de T. de Operaciones 

8000 
8 

13000 
150 

3 
0 

100 
80 

0.2 

Tiempo de Operaci6n 

Tiempo de AD 

Tiempo de Demora 
Tiempo Total en Atrac. 

384 

12 

77 
472 

384 

12 

77 
472 
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CUADRO NO 14 

ESCENARIO I - CUTUCO 
ATRACADEROS 

GRANELES LIQUIDOS - 2015 Sur Norte 
NO de Emb. Atraque/Desatraque 

Derivados de Petroleo 23093 4 12 11,547 11,547 
Melazas 0 
Otros 0 

Total 23093 
Toneladas por Atracadero 11,547 11,547 

Embarque Promedio 6000 
Numero de Buques 4 
Tonslada de TRB 8000 Tiempo de Operacion 77 77 
Eslora 180 Tiempo Atraque/Desatraque 4 4 
Atraque/ Desatraque 3 Tiempo Total en Atracadero 81 81 
Rendimiento en TMIHora 150 
Demora % de Tiempo de Op. 0.2 
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TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Liquidos 
Contenedores 
Total 
Ocupacion de Atracadero 

TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Llquldos 
Contenedores 
Total 
Ocupacion de Atracadero 

TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Uquidos 
Contenedores 
Total 
Ocupaci6n do Atracadero 

TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Uquidos 
Contenedores 
Total 
Ocupaci6n do Atracadero 

CUADRO No 15 

ESCENARIO I - CUTUCO 

ANO 2000 HORAS DE OCUPACION 
DE LOS ATRACADEROS 

Carga Anual 
28428 
47108 
11200 

0 
867361 

ANO 2005 

Carga Anuai 
57003 
47380 
16160 

0 
120543 

ANO 2010 

Carga Anual 
79666 
53943 
19318 

0 
1529271 

AN4O 2015 

Carga Anual 
113395 
61415 
?'93 

0 
197903 
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Norte] 
680, 
415 

68 

1,1631 

Norte 
959 
472, 

811 
] 

1,5121 

http:5.2.3-pig.17


CUADRO NO 16 

ESCENARIO 2 - CUTUCO 

CARGA GENERAL SUELTA - 2015 

ATRACADEROS 
TM Embarques A/D- horas Sur Norte 

Total Proyectado en TM. 313251 120 602 156626 156626 

Embarque Promedio 
Numero de Buques 

2600 
120 Toneladas/Atracadero 156626 156626 

Tonelaje de Registro Bruto 11000 
Eslora 150 

Atraque/Desatraque - Horas 5 
Rendimiento en TM./hora 80 Tiempo de Operacion 1,958 1,958 
Demoras - % de T. de 0. 0.2 Tiempo de AID 301 301 

Demoras 392 392 
Tiempo Total en Atracaderos 2,651 2,651 
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CUADRO NO 17 

ESCENARIO 2 - CUTUCO 

CONTENEDORES - 2015 ATRACADERO - TM. 
Embarques A/D - horas Terminal 

Total Proyectado 761744 761744 
Contenedor - TM/cont. 12 
Nfimero de Contenedores 63479 
Embarque Promedio - Contenedores 1400 45 136 
Numero do Buques 45 
Tonelaje do Registro Bruto 
Eslora 215 
Atraque/ Desatraque - horas 3 
Rendimiento Conti Hora - 1 Grua 18 
Rendimiento Conti Hora - 2 Gras 30 
Rendimiento Conti Hora - 1 Grua en Terminal 20 
Rendimiento Conti Hora - 2 Gruas en Terminal 40 
Demoras % T. de Operaci6n 0.20 

Toneladas/Atracadero 761744 
Tiempo de Operacion 3174 
Tiempo de A/D 136 
Demoras 635 
Tiempo Total en Atracaderos 3945 
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- 2015GRANELES SOUDOS 

Abonos 

Cereales 
Azucar 
Otros 

Total 

Embarque Promedio 
Numero de Buques 
Tonelaje de TRB 
Eslora 
Atraque/Desatraque - horas 

Manejo con Unidad de Carga - TM/h. 


Manejo con Buhler - TM/h. 

Manejo Directo a Camion TM/h. 

Demoras % de T. de Operaciones 


TM. 

165064 


0
 
0
 
0
 

165064 


8000 

21
 

13000 

150
 

3
 
0 


100 

80
 

0.2 

CUADRO NO 18 

ESCENARIO 2 - CUTUCO 

Toneladas Manejadas p
 
Dir. a Cami Dir. a Cami
 

Sur Norte
Embarques A/D -horas 

82532 82532
21 62 


Total Toneladas por Atr 82532 82532
 

Tiempo de Operaci6n 1032 1032
 

31 31
Tiempo de A/D 

Tiempo de Demora 206 206
 

Tiempo Total en Atrac. 1269 1269
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GRANELES LIQUIDOS - 2005 

Derivados de Petr6leo 
Melazas 
Otros 

Total 

Embarque Promedio 
Numero de Buques 
Tonelada de TRB 
Eslora 
Atraque/ Desatraque 
Rendimiento en TMIHora 
Demora % de Tiempo de Op. 

CUADRO NO 19 

ESCENARIO 2 - CUTUCO 
ATRACADEROS 

Sur Norte 
NO de Emb. Atraque/Desatraque 

17306 3 9 8,653 8,653 
0 
0 

17306 
Toneladas por Atracadero 8,653 8.653 

6000 
3 

8000 TIlempo de Operaci6n 58 58 
180 

3 
Tiempo Atraque/Desatraque 
Tiempo Total en Atracadero 

3 
61 

3 
61 

150 
0.2 
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TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Liquidos 
Contenedores 
Total 
Ocupacion de Atracadero 

TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Liquidos 
Contenedores 
Total 
Ocupacion de Atracadero 

TIPO DE CARGA 
Carga General Suelta 
Graneles Secos 
Graneles Liquidos 
Contenedores 
Total 
Ocupaci6n de Atracadero 

CUADRO NO 20 

ESCENARIO 2 - CUTUCO 

ANO 2000 	 HORAS DE OCUPACION 
DE LOS ATRACADEROS 

Carga Anual 
45238 

Sur 
396 

Norte 
___ 396 

Terminal 

47108 362 362 
11200 39 39 

0 0 

103546 
797L 797 0 

ANO 2005 

Carga Anual Sur Norte I Terminal 
62941 544 644' 
50742 390 3901 
17306 61 61 

00 
130989 

9941 9941 01 

ANO 2010 

Sur Norte TerminalCarga Anual 
146459 1,251 1,251
 

148536 1,142: 1,1421 
32774 115 115 

1,944344126 
671897 

2,508[ 2508 1,9441 
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ANNEX 5.2.4
 

Salvadorean Port Cargo Projections, 1995
 



ANEXO 5.2.4
 
PRONOSTICOS ESTIMADOS DE LA CARGA SALVADORENA
 

(SOLO ACAJUTLA Y CUTUCO)

ANO 1995
 

Tipo de Carga 1992- Observado 1994 Obs. 1995 Pron6stico 1995 
y Producto Primer Trim. 

Total .Ajtla Cutuco Total Acajutla Acajutla Cutuco Total 

Carga General Suelta 
Hierro y acero 73,909 82,461 82,461 26,701 80,964 80,964 
Cereales 14,637 15,031 15,031 0 0 0 
Abonos 839 16,919 16,919 0 0 0 
Vehiculos 12,554 12,908 12,908 5,237 15,880 15.8801 
Otros 183,568 55,440 6,700 62,140 44,621 135,304 7,035 142,339 
Cafe 
Azucar 

43,619 
40,261 

43,301 
11,752 

43,301 
11,752 

14,398 
0 

43,658 
0 

43,658 
0 

Total 
Contenedores 

366,757 237,812 6,700 244,512 
0 

90,957 275,806 7,035 282,841 
0 

Cafe 
Otros 

48,465 
234,739 

33,350 
105,219 

33,350 
105,219 

11,106 
41,634 

33,676 
126,245 

33,676 
126,245 

Total 
Carga Granel 

283,205 138,569 138,569 
0 

52,740 159,921 159,921 
0 

Abonos 296,404 267,671 44,296 311,967 66,099 266,558 46,511 313,069 
Cereales/Harinas 305,506 496,730 496,730 156,833 632,462 632,462 
Azucar 
Otros 

100,007 
16,350 

91,372 
6,884 

91,372 
6,884 

40,982 
1,199 

165,269 
4,835 

165,269 
4,835 

Total 718,267 862,657 44,296 906,953 265,113 1,069,124 46,511 1,115.635 
Carga Liquida 0 0 

Petroleo (RASA) 981,088 934,805 934,805 244,059 962,849 962,849' 
Derivados de Pet. (CEPA) 
Melazas 

89,161 
66,470 

408,168 
57,700 

31,952 440,120 
57,700 

148,288 
12,100 

597,845 
48,783 

33,550 631,394 
48.783 

Otros 
Total 

Total General 

126,184 
1,262,903 
2,631,132 

171,097 
1,571,770 
2,810,808 

31,952 
82,948 

171,097 
1,603,722 
2,893,756 

64,208 
468.655 
877,465 

258,864 
1.868,340 
3,373,192 

33,550 
87,095 

258,864 
1,901,890 
3,460,287 

Indice estacional general 0.256866 0 260129 
Analisis de sensibilidad (con indice estacional general para el primer trimestre de 0.3) 0.3 3,000,405 
Aplicacion a los flujos observados de Acajutla en el primer trimestre de 1994 de indices estacionales por tipo de carga.
 
Se suponen tasas de crecimiento anual de 5% de carga de Cutuco y 3% de RASA.
 
Fuente. Frederic R. Harris, Inc.
 


