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CHAPTER 1 INTRODUCTION

.Backgmu nd

' "-__El Salvador has three cornmercral pots; the Acajutla Port .Cutuco Ports and the Punta -
' Gorda Portl. The Acajut]a Port is the sole mternahonal commercml port in the country
: located in Ahuachapan Province, and it handles solid bulk, liquid bulk and containcr -

cargo ‘traffic. This port faces the Pamflc Ocean and was structurally constructcd as a -
]etty-type port Also swells from the Pacific Ocean hamper efficient lo'tdtng/unloadmg

' operatlons in the port as well. Thus 1t is not suitable for efficient container cargo
handllng Other two Ports are sﬂuated in La Unron Province. The Punta Gorda Port

mamly serves 1o ﬁshery activities. About 1 km northwest from Punta Gorda Port, the
Cutuco Port is located. The. road dlstance between the Cutuco Port and the Capital

L C1ty of San Salvador is around 185 km

i Before the c1v11 war, the Cutuco Port had played an 1mportant role in export of coffee .

' and raw cotton - The exrstmg single Jetty had been built betwcen 1912-1915 w1th
'lassoclated loadmg yards storage sheds and other facilities, However, due to

mgmﬁcant deter10rat1on of its facrhtles the Cutuco Port ‘was closed m 1996. All the

- outdated port facﬂ]tles are beyond repau’ to meet modern port requirements, Since that

time, the functrons of thrs commercral port were transferred fo the Punta Gorda Frshlng

' Port

Consrdermg the advantageous locatlon and well sheltered condmons of the Guif of
_ Fonseca the Government of El Salvador (the GOES) has plotted the port reactlvauon :
. pI'Q]f:Ct in La.Unién Provmce The GOES has then carrled oul the Master Plan and
: Feasrblhty Study with techmcal assrstance of the Government of Japan (the GOJ) in
_' 1985. The Study concluded that the traffic of container and bulk cargoes of the.
' rcountry would steadrly increase and recommended to implement a shori-term port '

deve]opment plan The plan recommended the constructron of one (1) Container Berth, -

- one (1) Multi-purpose Berth and one Q) Passenger Berth together with port -related
N fac111t1es The Study conﬁrmed the v1abrhty of the Project, and the GOES requested
turther assistance from the GO} for the detmled de31gn of the Pl‘O]eCl

_The JICA Study Team was dlspatched to arepare the detailed desrgns for the port

react1vat1on in: La Unidn Provmce in 2001 August. The Study was carried out in close

' cooperatlon w1th the COM!SION EJECUTIVA PORTUARIA AUTONOMA (CEFA),
. the government agency respontnble for the development and management of ports in

El Sa]vador which has bemg acted as the counterpart agency on behalf of the GOES

: and concluded in 2002 October
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ObJectlvcs of the Study

The objcctlvcs of the Study ate 1o carry out the necessary engmeermg, services

: mcludmg rev1ew of the prev:ous env1ronmenta1 study  as well as addltlona]

env1ronmenta1 survey in ordel to comp]ete the detailed des:gn and draft blddlng
documents for the Prolect and o transfer lcchnology to the Salvadorean counterpart =

' personne] in the course ot lhe Study

' Thc study covera La Umon Clty, La Umon Provmce and 1ls v1ennty under the
mﬂuence of the Pr0]cct o '

Scope of the Study

“The detalled desngn ‘was performed in two flSCEll years whlch oonsmts of fo]lowmg

: work components

. [Fu'st Year (I*necal Ycar 2001)]

(1) Preparatory Work i inJapan -~

1-(1)-1 . Collection and Analysls of Relevant Data and Informatlon

I-(l) 2 Formulatlon of Study Plan Work/lnvesugatlon Method Work Schedule
_ etc. : . .

I (1) 3 Preparatlon of Inceptlon Report N

. (2) 1st Stage Work in El Salvador S

' [F/S Review and Basic Des:lgn]

121 Submlssmn and Discussion of Inccpilon Report
I 22 Review on Cargo and Passenger Traffic Forecast
[-(2)-3 - - Review on Requiremenis of Major Port Facilities

1-(2)-4 Review on Characteristics of Calling Ships

I-(2)-5 Review on Approach Charme] and Basin -

(2)-6 ‘Review on Cargo and Passenger Handling System _
-(2)-7 .. Review on Port Layout Including On-land Facilities
I-{(2)8  Studyon Operatlon and Port Management Sysiem :
I-(2)-9 Preparation of Technical Spcc1ficatlons and Program for Fleld
-+ . - Investigation - L : ‘

1-(2)-10 * Field Investigations -

- I-(2)-11 = Environmental Survey '

I-(2)-12  Tidal Current Survey - : ' S S

C1(2)13 Preparatlon Submission and Dlscussmn on Progress Report (1)
I-(2)-14 ~ Ship Simulation and Preparatlon of Ship Maneuvenng Plan
-(2)-15 . Channel Sedlmentailon Analysis '
I-(2)-16  Diffusion Analysis of Suspended Solid dunng Dredgmg Works
I-(2)-17 .. Siudy on Nawgatlon Facilitics '

© 1-(2)-18  Basic Design of Civil Works : ' .
I-(2)-19  Basic Desigs of Land Reclamatlon and Dredgmg Works

. MAINREPORT R . " CHAPTERI



' DETAILED DESIGN ON PORT REACTIVATION PROJECT ° _ _
IN LA UNION PROVINCE (JICA) B ~ FINALREPORT

1:(2)-20 - Basic Design of Building Works
(221  Basic Design of Utility : '
I-(2)-22 * * Basic Design of Cargo Handling Equrpment and 'Tug Boat
- (223 - Preliminary Construction Plan and Schcdulc
 1(2)24 - Preliminary Project Cost Estimate :
C1(2)25 Preparatlon of Enwronmenlal Study Report
I- (2)-26 Preparation of Basic D031gn Report . :
1-(2)-27  ‘Preparation Submlssron and D1scuse10n on Baslc Dcszgn chorl
_ I-(2)¥28 - Preparation of Design. Confirmation Plan Report '
I -(2) 29 ) Economlc and Fmancral Evaluatlon of the Project

[Detall Desrgn and B1ddmg Documents] :
1-(2)-30  Detailed Design of Channel, Baqm and Nav1gat10n Aids ‘
" 1-(2)31 . Detailed Design of Civil Works
-(2)-32 - Detailed Design of Burldmg Works ‘
1(2)-33  Detailed Design of Utility Works : :
- 1-(2)-34 Preparauon Submission and Discussion of Progress Reporl (2) '
I-(Z)-3S Port Operatlon and Mamtenance Plan '

[Work in FY 2002]

(1) 2nd Stag,e Work ift El Salvador -
- H-(1)-1 Detailed Dcsrgn of Cargo Handhng Eq\npment and. Tug Boat
L IE(D)-2 Detailed Construction Plan and Schedule -
(-3 - Detailed Project Cost Estimate
CI-(1)-4 . Preparatron of Project Implementatlon P}an
. N(1)-5 - Preparation of Bidding Documents
CT-(1)-6  Additional Environmental Study
()7 - Preparahon of Assessment and Recommendatlons on the Pm}ect
11-(1)-8 . Preparation of Draft Final Report
'. Ii- (1) 9 Submlssxon and Dlscussron on Draft Fmal Report

) 1st Stage Work in .}apan :
(21 Preparallon of Concessron Plan
II-(2)-2  Preparation of Final Report

_7 '(3) 3th Stagc Work in El Salvador
) 1I- (3)- : Exammation of Concessmn Plan
4) 2nd Stage Work i m J apan : :
1I- (4) -1 Preparatron of Draﬁ Port Oper ation Repori
(5) 4th Stage Work in El Salvador R ' .
(51 - Subrmssmn and Drscussron of Draft Port Opcratlon Report
- (6) 3th Stage Work in Japan : : PR '
Ii- (6) 1 ' Preparatron of Fmal Port Opcratlon Report

Figure 1.1 and Flgure 1 2 show the schedule and ﬂow chart of the Sludy respecuvely
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e Year . First Year (FY 2001) Sccnnd Year (FY ?.()02)
Work tem © - T e 1{e]ojw|nf2]rl2]3]4is|6|2 glw]infnr 2|3
[Preparatory Work in Japan]
I-{1)-1 Collection and Analysis of Relevant Data and Informahou ]
-(1)-2 . Fom:ulahon of Sludy Pian, Work/lnvesl igation Metlod, Work Schedute, Ii]
) ete,
1-{1}-3 - Preparation of Incepuou Report i
[Lst Stage Work In K| Salvador]
{Basic Design and Detsil Design] . : .
E(2)-1 Submission and Discussion of the Inception Repor — :
I-(2)-2-1 _ Review on Catgo aid Passenges Traffic Forecas  ~ j—— |
1-(2)-2-2 __ Review on Requi 15 of Major Post Facilities o e
1:(2)-2-3 __ Review on Chamcteristics of Callinp Ships ; #
L{2)-2-4 - Review on Approach Channel and Basit . | h
B(2)-2-5 - Review oa Catgo and Passenger Handling Systen . M
1{2)-2-6. . Review on Port Layout lncluding On-land Facilities - ||
[-{2)-2-7 " Study on Operation and Port Management System #
I1-(2)-3:1 __ Prepanation of Technical Specifications and Program for Field Invemgalwl ! _ ||
1(2)-3:2 _Field Investigations | s——— |
{24 Environmental Suivey e
L(2)-5 _ Tidal Currest Survey - | Ak
I-(2)-6 Preparation, Submission and Discussion oo Progréss Repurt [iN h .
E-(2)-7-1 . Ship Slmulanon and Preparation of Ship Madeuv Maneuvenng P h )
(2)7-2  Chaonel S tation, Asalysis | el
I-(2-7-3  Dilfusion Analysis of Suspended Solid during Dmdgmg Works : h
1-(2)-74  Study on Navigation Fal:lhhe' * i
1-(2)-7-5  Basic Design of Civil Works - - #
1-(2)-7-6 __ Basic Designof Land Reclamation and Dredping Works i
1-{2)-7-7_ Basic Desige of Building Works o :
1-(2)-7-8 _ Basic Desipa of Utility [ m—
1-(2).7-9 __ Basic Desiga of Caigo Handling Equipment and Tup, Boa % H
I-(2)-7-10  Preliminary Construction Plan and Schedulc ——
1-(2)-7-11  Prelimizary Project Cost Estimate [ 1
I-(2)-7-12 _Pteparation of Environmental Study Report REY NS
(2)-8 Préparation of Basic Design Repiort |
1-(2)-9 - Preparation Submission asd Discussion on Basic Design Report 1 1]
(2)-10 . Prepamtion of Design Confirmation Plan Repor iy : ]
[1st and 2nd Stage Work in El Salvador] L i
Detail Design and Bidding Documents) .
1-(2)-11-1 ~ Economic and Finavcial Evaluation of the Project —
1-(2)-14-2  Detailed Design of Channel, Basin and Nawv,ahun Ajd. _—
1-(2)-11-3__Detailed Design of Civit Warks A—
1-(2)-11-4 - Detailed Design of Building Works ~ [ e ]
B()-11-5  Detailed Design of Utility Works [ X
1-(2)-12-1 _Prepasation, Submission and Discussion of Progress Repmt (2 - -
I{2)-12-2 Port Ofem!:c:_- and Maigtenance Plan
I-(13-1-1  Delailed Design of Caigo Handling Equipment and Tug Boal | e o
M-(1}1-2 _Delailed Construction Plan and Schedute N————
0-(1)-1-3 Detailed Project Cost Estimate ——
I(13-1-4  Prepasation of Project Implementation Plag I l [ *I
II-{1)-i-5__Preparation of Bidding Documents : ———
0-(1)-2 " Additional Enviro tal Study : [ ] |
[H-(1}-3 Pieparation of Assessment and Recommendations on the Projec ]
I-(I)4  Preparation of Draft Final Report - |
II-(1)5 ' Submission and Discussion on Drafi Final Report -
[1st Stage Work in Japan] :
1I-(2}-1-1 . Preparation of Concession Plan o &
2nd Stage Work in Japan]
H-(2)-1-2 _Preparation'of Final Report [
[3rd Stage Work in Ei Salvador)] A1
H-(3)-1  Pxamination of Céncession Plat e Al
[3rd Stage Work in Japani :
|H-(4)-1 Preparation of Draft Port Opemtlon chmt [=
fAth Stage Work in EJ Salvador] : :
H-(5)-1 Submission and Discussion o Draft Port Operahnn Repm
J4th Siape Work in Japan]
I-(6)-1 Preparation of Final Port Qperatioa Reporl - [

Figure 1.1 Work Schedule
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The Year of 2001 - The Year of 20002
1 { 8 | gy [ w | n [ 1 | 1 3 4 s ] 6 | T 5 [ - » | i | 1l 0 I ]
: . . B : . . 1st. Fleld Work BE . - -
Preparatory Work _ - _ 2nd. Fleld Work [ _ 3nd. Fleld Work |
[ 15t Domastle Work | - | 2nd. Dome, Work | | 3¢t Domestic Work
7 Bueparatory Work “FiS Review and Investigations Bavle Desipn o Detailed Design - -
l———-—-?- —— --'-—~-_—-—‘-(F/S.Raview)-1 _
EA] : |_ EZ7] i . [21} - : 4.1
colectin |} Dot Al b - B
Anz;l‘;sis of the Inceplion Report of Ship Maneuvering Phan Firancial Evaluation
Relevant Data T . : ' | ¥ : : of the Project
anil 2.2; 24 : ;3.2 {34 . :
Infonmation I -  Ex% " > 1 - k] . : e
| Review on Cargo _ Reviewon | 1 Channel Study _ - . _ 355 ) 49
ancl —»  Characteristics im| Sedimentation - < om Detaited Desige of Chancel, Dasin . S
| Passenger Traffie of Calling Ships | NE Annlysis Navigalion Facilities and Navigalion Akds Drefailed Construction Plan and Schedule
T : X - Ama Mooring Arca .
| J, 2.3, : l ¥X3 : : : : - [f3g 1 [EXT] ) : Turning Area
_ |  Review on Review on L -1 DiffusionAnalysis of Preliminary - Channel: - Approach Channel, Buoy
1.2 Requirenents of Approach Chanoel |—- | ™ Suspended Solid during [+ Conslruclion « Anchorape:  Anchoring Area
Fosmulation l Major Port Facilities and Basing | L Dredging Works - Plan and Schedule: - ¥
' of - | ; - 43 ERES |
Study Plan, l 2.5, : I. 2.7, | 1 (3.8 Detailed Design of Port Civil Works =
veslivalk N L R | - Y g ; g - :
\Vnrkff:ﬁzlégalpn : CaéE:: Ide;’a;;’,nger - LE;Z:[“;};’;“ ding [ B?‘S'UDDFWS“ ] "f : - Container Berih: Container Rerth, Containgr Yard, Faundation of Crane
Work Schedule, Handling System Da-tand Faclities | I Civit Wotks - Bulk Berth: Bulk Berlh, Bulk Yard, Foundation of Crane
ele. | 1 - Passenger Terminal: - Berth, if required - l— G
> i | - [E8) - -Port Road: Port Service Road AL %
< | Basic Design of : - Others: Revetments Post Operation
= l FXF [ Lard Reclamation H L] \ a“d_ g
é i Stud — ! : and Dredgieg Works : Maintenarce Plan g
& o : y on t -
= 13 Opemation and Port | [37] & - . L Fid ]
=] '_‘ l Management System i 18 [ - " — - 44, ) : &
Preparation | | Basic Desiga g Detaited Design of Building Works : 77 w
©oof _ ) o
Tneoption Beport l I " Bu'lldil:?g Works ‘g‘ Teeminal Gate, Truck Seale, Secunily Uale, CFS, Port Olfice, Maintenance Shop — Detailed .g
b b e o e e ] RS G £ : : Pasjel Cos Z
238 Fad - Co . FE} stimate
[} 1 —— g N - — i &
= - Basic Design £ Detailed Design of Building Works
4 2.9 ' o . £ s WatersupplyandFi ing, Lighling, TeX : er drai sine
.3, - o S ; pply and Fite fighting, Lighting, Telephone, Flovd water drainage, Incincrator, | _|
E Preparaion of : Utility and Efectrical Work £ Sub-staficn, Sewage . - : . _ o _ X7
Technical specifications l. TR ) - WG Feepacation of
Q andd Proaram | - - - - Project
L) for Field Investigation | Basic Desiyn of Retziled Design of Carpo Handling Equipment and Tug Boal - lmplemeatation
| Cargo Handling Equipment ] - Container Crane ' Pian
| and Tug Boat - Tug Boat
: . Prepacation of
Assessment and
] Recommendations
I on the Project
|
| 26.1:
1 Preparation of Preganation of
1 Flan - Plan
t for Cencession for Concession
!
! 210 : £6.23
_,I " Field Investigations - Sludy
: . Conce;;:{;n Plan 1
I : )
(E271 " 222 248,
— Preparation of Additional
»-l : Environmental Sarvey Envitonmental Stady —m  Envir fa
Report Study
& g7 i Y aa - $ s 3 N 7x] L L EF
Technival Voluation Pregasation Techalval Valnati Prepasalion Submission Technical Valuati Prepaalion . . Preparalion Finalization of Preparation
L] and s;?:::fs:ﬁ;x?[d B u:mc(,I wen bi and Tee gt:Lzlalmllon Submssion and Tecbmczln‘a’aluatluu Submission and Study Report 0.511b"1.i55f011 and
Tnspection y Inspection Hiscussion . 5 Discussion of - . Discussion on Dealt and iscussiun or Report
v Progress Report (B i on Basic Design Report Jnsgection Progress Report (1) Inspection Final Report Tender Docunents of Concession
2 : ; B {}——“‘“'” f’a\fmement for the
[ Taspecling nagement apd
< » - by Minister * }—— | = v Operations
E of fnvironment Tec“.““::};l““h“" L ]
o Inspection
"Monthiy Monthiy E bonthly ionihly Monthly Monthly | Monthly Monthly | : [dortlyt - Monthiy
FPragress Progress Progress Progress Progress Frogress} Progress ngre’sys #ﬁ;ﬂ?’s ng.resys ngmz;
l Report Report | Report Report Report Report } Report Report .| Repot Repoit Report
S L. ¥ U S g £ g Iy R A v . F S
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.As a rcsult of thc Study, foltowing repo.rts and documents sverc prepa_red.
_ Fmal Report Summdry, Enghsh

' Flml Reporl Summary, Spamsh

Fmal Report — __Summary, Japanese

- Final R.e.port - Main Report

Fi'n'nl'Report Appendices - _

Final Report Env1ronmental Managcment and Momtorlng Plan -
'.Prequahflc'mon Documents - o

g Prequahflcatlon Evaluatlon Cnterm

BT e = .e-s»'tv-r—‘.

_ Desxgn Calcu]atlon Report Butldmg, Utlhty and Mlscellaneous Works '

S
g

i Quantlty Calcu]atton Report ~ Civil Works ,

11. Quantlty Calculation chort Bulldmg, Utrhty dnd M1sce11aneous Works
. 12. Priced Bills of Quiantities _ o

) (B]ddmg Documents for Package A C1v11 and Butldmg Works)

13, Blddtng Documents Votume I-A: Instructtons to Bidders, Bid Form Contract
B Forms Condttlons of Contract ' :

. 14. Btddmg Documents Volume II A Bllls ot Quantltles =
15, Brddmg Documents Volume III —A Spec]ﬁcauons o
_ 16. Bidding Documents Volume IV -A:Drawings o
. (B]ddmg Documents for Package B : Procurement of Cargo Handlmg Equlpment)

- 17 Brddmg Documents Volumel ~B: Instructlons fo Bldders Bid Forrn Contract
Forms, Condttrons of Contract '

18 Brddmg Documents Vo]ume Ji§ —B Bllls of Ouantrtres and Specifications
' (Btddmg Documents for Package C: Procurement of Floatmg Equ:pment)

~ 19, Blddmg Documents Voturnel ——C Instructrons to Brdders Bid Form Contract
' Forms Condltlons of Contract . '

20 Blddlng Documents Volume II »—C Bills of Quant]tres and Specrflcatrons
21, De51gn Calculation Report Ctvti Works
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14 Organization of the Study

The study organization for the Detailed Dc51gn on Port Reactivation Project in La
Unién Province is shown in Fjgure 1.2 below. Thc Common Ejecutiva Portuar}a
'Autonoma (CEPA) acted as a counterpart agency for the Project on behall of the
GOES and as a coordmatmg body with other orgamzations concerned.  Under the
c,ont_rol of CEPA, a stccrmg committee and technical comm_lttce were eblabllshcd.

(The Government of Japan)

" Japan International
Coopcratmu Agericy (II(‘A)

[ . : Official Agency Responsible for the

{The Government of El Salvador) _ Implementation of the Study
 (CEPA)
Assuming responsibilities as the : : _
Bxecuting Agency | _ Technical Evalnation
Committee -

|

Steering Committec

Technical Commitiee .

JICA Study Team

Conduciing the Basic Design and
Detaiied Design

Counterparts of CEPA

Local Consuftant Firms

Conducting the Basic and
" Detailed Design

Figure 13 Study Organization
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2.1

21l

" CIIAPTER 2 EXISTING CONDITIONS

Socio-economic Condition of Project Area

Admmlstratlve Dmsmn of the Country '

_ El SleﬂdOI’ is located in the center of the Central Amencan Regxon with an area of
- 21,041 square kllometers stletchmg between 13. 09° and 14.27° North Latltudes and
b 87 41" and 90. 08° West Longltudes Iti is the smallest country m the reglon

: o El Salvador is d1v1dec1 mto 14 provmoes and 262 mumclpalltles (see Figure 2.1.1). El |

_ Salvador is nelghboung on Honduras to the North Guatemala to the West, Nicaragua

- to the East and faces the Pamﬁc Ocean to the South.

s P .
P:‘?“l . N UM AN W - . _
: ! o kg :
: MU,

.I.l‘igure 2.1.,1 | Pfovince's of El Salvador

2 1.2 Admlnlstratwe DlVlSlOll of La Umon Provmce _

' _- La Unién provmce located in the eastem part of the country, is dmded into 18

:mummpahtles grouped into two districts: Santa Rosa de Lima in the mountam area,

and La Unidn i in the Gulf area. _' "j

* The Flgure 2. l 2 and Table 2. 1 1 shows these d1v1sxons
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Flgure 2.1.2 Admmlstmtwe Dw:swn of La Umon '

EAIIG‘.EP:‘ LiL Z.4f

Table 2. 1 1 I}etalled Admmlstratlve DIV!SIOII of La Umon K

District Municipality
1- La Unidn

2- San Alejo
3- Yucuaquin
4- Conchagua

. 5- Intipucé

La Unién 6- San José
7- El Carmen
8- Yayantique

9- Bolivar

10- Meanguera del Golfo

Santa Rosa de Lima

11- Santa Rosa de Lima

12- Pasaquina

13- Anamoros

14- Nueva Esparta

15- El Sauce

16- Concepcidn de Onente '

i7- Poloros’

18- Lislique

MAIN REPORT
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Gross Domestic Product

In the period of 1996 2000 thc Salvadorean economy showed steady growth with an

average annual rate of 3.5% in total Gross Domestic Product (GDP) as shown in Table

2.1.2. As to GDPs by scctor the Industrial Sector indicated the largest growth with

5. 0% per annum in the same period, followed by Services 3. 3%) and Agriculture

- 214

(1.7%). Among thc mdustnal sectors, the Manufactulmg Sector saw the highest growth
with 5.2% in the same period. By the year 2000, El Salvador showed a slowdown in
econormc act1v1tlcs with a growth rate of 2.0% to the preceding year of 1999, Despite

_ the economic slowdown as a whole, the Manufacturmg Sector showed a comparatlvely

high growth rate of 4. 5% to the precedmg year.

Tdble 2.1. 2 Hlstorlcal T rend of Sectorlal Gross Domest:c Products :
(GDP) in 1991-2000

Biltion of US$ at 1995 constant price - . . verage

. growth rate (%) to the preceding year) s rowth rate
Sector ' : £991- [1995-

1091 hoo2 lioss 1994 |ioes liovs ooz liess - f1999  pooo  keooo pooo

— _
Cfericulture oy b s has heo p22 2z 2o s ez - jlam Lo

! 1% bo.6% 123% W% Wom  04%  |18% 165% [0.8%

Industry -

. [197 RIS pad ) 2.31. R46 P52 R71 - DRBY  R99 B9 B3% 5.0%
Gross - = ; - _
Domestic i 1 2% l0s5% BO% ¥BI1% P2% [6% B7% DP4% P5% | -

facturi : —T :
Product (Manufacturing |, o0 by 20y bery kuroy f92) f1osy fean feas) ka3 keasy Yssw) ks
ko9 (-1.5%) (7.4%) K69%) [(1.79%) (8.0%) (6.6%) (3.7%) Y5 k-1 K

Cervi ;

er\.flce.s 381 KOs Hes k99 533 4 B0 BI8 594 0 605 - 5.1% [B3%
Lo s 4sw poan 6w 16% DB6% pI% P8% 8% | .

Fotal 6.90  [7.42 7.97 845 899 B34 P53 987 10.20 10.4] 4.6% B.5%

6% [14% 61% 64% [1.7% A3% DBS% PA% 20% o L

: Source BCR (Ba.nco Centrai de Reserva de El Salvador- Cenlral Bank of Reserve of Ei Salvador). WB

(World Bank)
Note; The Manufacturmg Sector is shown separatcd from Industry Secior.

Populatlon

' Accordmg to the Monograph of La Unidn Provmcc pubhshed by the Natlonal

Gcographic Institute and the National Registry Centcr (CNR) the total population
based on the 1992 census was 255 565 But it was expected that the population would
jncrease a ‘total of 13%, or to 289, 021 by July 2000. The population density in the
year 2000 will grow to 139 persons/kmz Accordmg to data of the Ministry of Public
Health and Social Assnstance (MSPAS) the annual population growth rate in 1998 was

2. 18%, Wthh is sumlar to the country S growth rate m 1992 which was 2.1%.

The cztles in La Umon Provmce with hlgher number of resxdents and higher populauon
denszty are La Uni6n and Santa Rosa de lea '
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2.1.5

2.1.6

2.1.7

| Geog'ra-‘phy

La Unién province is located in the castern zone of El Salvador and shares the border
to the North and East with Honduras and faces the Pacific Ocean to the South and the
Fonseca Gulf on the Southeast which is also shared by Honduras and Nioarérgua '

-Thls provmce has several volcanic islands and the major islands are Meanguera

Conchagulta Meangueuta and Prrrgallo 1s]ands whlch form the mumcrpallly of

. “Meanguera del Go]fo”

The natural vegetation in La Union has drastically changed through the years, E1ghty

percent of the territory lacks permancnt vegetation coverage. The tropical forest in the
northern area was cleared up for the purpose of expanding lands suitable for

_ agnculturc and cattle raising. The high mountainous area of Lonchagua became coffee -

plantations, while the few agncultur&l spots in the low arcas became planted with bas1c
grains. Maguey is planted in some forest areas on the coast where rocky and dry arcas
are prcdommant |

The main roads that Cross the province are the Pan-Amcrlcan nghway (CA-1) and

- Littoral nghway (CA-2).

Natlonal Parks and Protected Areas

-Accordlng to the Natural Protected Areas System (SANP) of the M;mstry -of

Environment and Natural Resources (MARN), no legally defmed national parks exist
inLa Umon Province

In La Unién Province there are two highly protected areas, these are Martin: Pérez
Island at the Fonseca Gulf, and the other one is a strip of land along the coastal line to
the Southeast of the province, between Bl Maria and La Criba mountains, close to the
Conchagua volcano,

The southern part of the province is included in the Satvadorean Biological Corridor,

- part of the SANP and also of the Mesoamerican Biological Corridor. MARN is

* considering to include the northern part of La Unién in the above-mentioned corridor '

in the future.
Industry of La Unién

Agrlcu]ture is the main economic activity of La Unidn, followed by commerce,
manufacturing, cattle ralsmg, flshlng and salt productlon The major products are

- maize and beans followed by sesame henequen rice, sugar oane vegetables and

‘watermelon in a small scale. In the past, cotton was the most profltable crop of La |
Unién, but now it is planted on a small scale. '
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" An important cconomic activity in La Uni6n is salt production. The national

productron of salt is concentrated in Usulutdn and La Unién, Usulutan provides
approximately 65% and La Unién 35% of the total. Thetre are 850 hectares allocated
for salt production mainly in the arcas of El Tamarindo and La Unién Gulf,
represcntmg 27.4% of national total cultivated area (1.116.4 ha) Most of the salt is

- produced in La Uni6n by rough solar methods of great performance but it is destined
only for industrial usc due to its low qualtty

Theére are some domestlc mdustrtes, such as canned seafood factoties, daily

" commoditics farmmg, fishery, paim tree hats and mats, brooms, clay bricks and tiles,

pottery, etc. The commodities are consumed mainly in Santa Rosa de Lima, La Unién,
as well as exported mainly to Honduras and Nrcaragua

La Unron provmce enjoys the natural condition of the Fonseca Gulf with an area of
- approxrmately 405 km2. Besides, there are several beaches locaied in the continental

shelf in the South

Marme artesanal fishery accounts for the main income source for the six mumcrpahtres

“on the coastal area of the provmce (La Union, Meanguera, Pasaquma San Alejo,
. Conchagua, and Intlpuca) In 1992, the artesanal fishery attained by the ten fishing

villages of La Union accounted for 20% of the gross domestic product or equlvalent to
439 of the national artesanal frshery

The industrial frshmg fleet operatmg in La Uni6n is estrmated at around 30 to 35 boats.

'They belong to b_rg frshrng enterprises.

Natural Conditions

Meteorologrcal Condrtrons

General Climatic Conditions at the Site .

According to the climatic classification of the Holdridge system, La Unidn Province
belongs to the tropical rain forest and subtroplcal forest zones in the South of the
northemn mountamous area which belongs to the subtroprcal forest zones.

Also accordmg to the zone classification of Koppen, Sapper and Lauer, the La Unién
Port area belongs to the hot tropical savanna and its land elevation is between 0 and 8
meters above sea level

" The ramy season in the entire country is from May to ()ctober and the dry season is

. from November to Aprrl

2

: Temperature and Ramfall
Historical ternperature and rainfall data of La Unron were collected up to the year 2000,

whrle wmd data up to the year 1986. Untﬂ the year 2000 the weather station of f.a
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Unién had been located on a small hill in the Subutbe of La Union city at the foltowing

coordinates,
"North Latitude 13°20°
West Longitude 87°53°
Altltude - © 95.0m

A new weather station was set up in August 2001, in the premises of the Cutuco Port

in front of the existing Administration building. This new statlen_automattcally records

temperature, rainfall and wind data. During the pcriod betvs)een the decommissioning
of the old station and the setting up of the new one, no data on rainfall and temperature
_were collected

1) Temperature
~ El Salvador has a narrow range of temperature changes with a reported annual
mean temperature between 24°C and 28°C. The monthly maximum, mean and

minimum temperatures of the last 5 years, from 1996 to 2000 are shown in Table
2.2.1. '

: Aceordmg to thts table, the average temperature in the last five years at La Umon
City ranged from 27°C to 30°C. The htghest maximum temperature of 37.2°C
recorded in April 2000 and the lowest minimurm temperature of 18.1°C in
Jdnuary 1997. ' ‘

Table 2.2.1 Max Mean and Min. Temperature mLaUnn:m Clty

1996-2000) o R L S (Umt °C)

Temperature| Jan | Feb | Mar | Apr | May | Jun | Jul Aug Sep | Oct | Nov | Dec

Maximum|. 355 35.6| 367 372 368 35| 347 358 337 332 342 344

Mean| 277 28.5 203 30.5 29| 27.6| 281 281 2700 270 272 274

Minimum| 18.1| 189 187 219 232 228 223 213 207 205 199 183

2) - Rainfall

During the ramy season, the atmosPhenc chmate brings troptcal showers,
thunders, and rarely gusts of wind. -

According to the rainfall pattem the rainy season normally lasts from May to_'
October and the dry season from November to Aprll

The total annual ramfa]l in La Unién in the last 5 years has varied from 1 300 to

2, 100 mm as shown in Table 2.2.2. The annual average of the last 5 years is

1 780 mm and the total rainfall in the ramy season from May to October

accounts for about 94 % of total annual ramfall In the year 1997, 1e one year |
_ before the Mitch hurricane, the annual ramfall dropped 51gn1f1cantly
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Table 2.2.2 Monthly Average Rainfall in La Unién (1996-2000)
' (Unit: prm)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug Sep | Oct | Nov { Dec | Total
1996 g - 10 I . 32 586 209 324 184 297 202 20 { 1,865
1997 2 3 O 19 - 72 474 146 47 316 133 - 58 2 1,272
1998 0 Y | 164) 284 363 304 200 482 308 0 2,123
1999 -0 0 2 (0 188l 365 223 . 155 o649 259 13 5 1,859
2000 O i © 8 304 203 1le5| 180 779 118 25 ] 1,783
Ave. 0 3 4 - 121 363 307 244] 174 448 239 85 2 1,780

~Table 2. 2 3 shows the number of ramy days for the last 5 ycars by month. The
~ highest average occurrence of rain is in September with 23 d'lys
T ‘able 2 2.3 Number of Rainy Days in La Unién (1996-2000)
(Umt day)

Year | Jan | Feb | Mar'| Apr | May'| Jun | Jul | Aug | Sep | Oct | Nov | Dec Total
1996 1 2 1 7200 17 21| 16 26| 16 8 g 138
| 1997 0 d 3 e 2 9 9 2 12 8 2 92
1998 o 0 3 2 9 16 19 23 17 - 26 1 - 126
1999 o o "1 1 11 23 17t . 18 27 21 5 1 125
2000 O 0 0 - 2 15 17 15 17 260 . 12 1 110
Ave. | . O 1 1 C3 12 19 16 17 23 17 7 1 117

Source: Mlmstry of Agncullure and Catile

@) Wind | |
The monthiy average wmd vcloclty and dominant wind direction in La Unidn City
from 1970 to 1985 are shown in Table 2.2.4. According to this information, the average
wind velocity is about 3 m/sec from January to April and 2 m/sec from May fo
December.  As to the predominant wind direction, NE prevaxls from November to-
February and SW from March to October.

Wind records are not available after 1986 due to the breakdown of the recording
* instrument during the civil war.

The ocular W_ind observation data by Beaufort Scale in La Unién are available from
1996 to 2000 as shown in Table 2.2.5 with converted average wind velocity in
" parentheses.

It shows the wind velbcity observed during the period was 1.3 - 2.6 my/sec, which was
in the same range as that observed by instrument between 1970 and 1985.
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@) Seaward qulblllty and Mists

According to the pilots of the Cutuco Port no fog or mist haq been observed in the La
Unidn area. ' '

Table 2. 2 4 Monthly Average Wind Velomty and Dominant Wmd Dir ectlo
(1970-1985)
o L _ . (Unit: m/sec) I
Year | Jan | Feb | Mar | Apr | May | Jun Jul { Aug | Sep | Oct [ Nov | Dec | Ave.
1970 femmmmmed e e L SRR (PR PR 20 ]1.26 | 33 26

_'1971 33 1 33 | 36 | 42 | 28 | 21 18 {21 122020 | 20| 26 2.6

wrp |-30.137.133 1 32 123 125128134120 [ 191719 [ 27 1726

s |37 | 3833 I3 e Iaa e T2 120 17 20 | 28 | 25

1974 o322 40323629 _____ 20 [ 22 | 25 {20 |20 | 22 | 30 277

1975 3.5 3.3 32 | 35 27 | 21 2.2 19 18 17 1. 1.8 [ 26 2.4

S 5 . \
o6 |28 42 1735 128 [25 |18 126 23 ] 20| 19 | 29 | 28 | 27

Loy |34 134 134133 [ 24 [ 20 | 28| 22 | 20 | 19 | 22 | 23 | 26

178 |~-33.0.25. 133 127 Y7251 19 1718 119 118 | 161719 1727 | 23

w7e |31 36 [ 34129 [ 22 |18 |15 | 15 [(16 | 17 |20 | 24 | 22

oo 2631 131 430§ 23 ) 18 | 18 | 47 | ) 16 118 127 | 23
1980 - - E | SW | SW | SW | SW | SW | sw SW | NE | NE SN‘YE‘.—
1981 - L2733 ) 27 |32 | 20 o 16 1 18 1 16 | 16 | 19 3 2.1 |} 22

1982 12325 1 28 1725 | 20 |15 ["19 | 21 | 18_| 17 |20 | 24 | 21

.1983 28 1. 24 | 27 ].24 | 25 |- 18 | | 1.9 116 1 15 4 - b _________ 21
NE SwW SW SW SW | SW E E SwW - - - SW
o 2.4 2.6 2.4 2.0 2.0 1.5 1.5 1.4 13 1.3 1.6 18
1984 [ NE- | 0 1 awer | ecer | aar | o B0 e | e boa | T o
5 _ NE 5w SwW SW_ SwW E . 5w SW_ SW NE NE SW _
1985 |-------{-------4-- _2:_8.““,2,‘.2: _____ }: .7. ..... 1_ '_6_-_ __1_'.‘!-. ‘.11131. __1:2.- ___1_'1___-___.-' .............. ]: '.6_.'-

Ave. | 30 |33 |31 [ 30| 23|19 | 20| 1918|1720/ 26

_ Note: Monthly average of instantaneous wind velocity of daily records at 7:00, 14:00 and 4:00

MAIN REPORT : 28 o ' CHAPTER 2




DETAHLED DES]GN ON PORT REACTIVATION PROJECT _
IN LA UNION PROVINCE (JICAY - FINAL REPORT

222
LY

 Fable 2.2.5 Wind Beaufort Scale from 1996 to 2000

_ . mysce. in ()
Year - | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Aonual
1996 17116 11411 | 120 10F10 "1 10 | L1 | 14 |15 1.2
. CcHlas | s A | AR O0N]{0N[ED |05 | An |6 D] (13
: 19'97 16 |18 |16 |15 11310 |12]12{09 |09 | 11|16 L3
A8 | @D | A8 | (1.7 (1.8) | (09 [(1.2) | (1.2) | 0.8) | (0.8) | (LD (18) | (14
1998 15116 2319 2014|1312 13| 15f15]20 1.6
AN 1a G0N EN[A6) AN 11D | AH | AN A |25] (1.9
1999 22 (20|19 |22} 19 (17|17 |19 |18 | 19|21 |21 1.9
o 28HIEH|ECHIEH{EH | 20|20 |[(23)|EDH|2H|EN|ERT| 29
2000 19 | 23121 (23 | 20 20|17 |22 21 ;21| 1.67| 24 2.0
' CHIECHIEN|[EO|CHIEHIRN|EE | D832 (2.6)
o285 |25 222021419 ' ; _
2001 anloaleslesle 75| @3 NA | NA | NA | NA | NA | NA

~ Note: thures in () is velocity in m/scc converted from Beaufort Scale. -

Oc'ea'nographle Co_ndrttons

. -Trdal Pattern -

A one-month tide measurement was carrred out by the JICA Study Team in September—
October 2(}01 wrth an automatic tide recorder mstalled at the Cutuco Port. The tidal

: patter in the Cutuco area is seml drurnal having two occurrences of high waters a day

and the tidal range in sprmg tides 1s ‘about 3 meters The. following tide levels are

E computed based on the analysis of tldal harmonic constants

: ) Hrgh Water Level of Ordrrrary Sprmg Tide (HWOST) . S 4+337Tm

' Low Water Level of Ordinary Spring Tide (LWOST) CD -0.13m
_ Chart Datam Level (CDL) ~ . CD*0000m
Tidal Current .

@

A current measurement survey was carrred out for thrs Study in September 2001 to
' observe current speeds and directions. A maximum current speed of 1.79 m/sec was

» observed in the proposed inner channel area, while the current speeds in the proposed

3

outer channel ranged from 0.8 to 1.60 m/sec. In the proposed offshore dumping site, _
th_e current did not exceed 0.7 m/sec.

_ Wave :

©An offshore wave climate is acqurred from the UK Meteorological Office (UKMO)

: global wave model covering the perrod January 1994 to January 2002. Wave climate
- tables for the wave prediction point at 12° N 88° W were obtained, which is in deep
~ water offshore from the Gulf of Fonscca. Table 2.2.6 presents the offshore wave

climate in terms of srgmflcant wave herght agamst direction at this point.

The most common sector from whlch waves orrgmate is from the south- westerly
(165" 255°N) to Wthh the gulf is exposed There is another smaller peak in the wave

direction dlsmbutron from the 45°- 75°N sector, but as these are heading offshore from B
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the gulf thcy will not contribute to rnshore wavee Alll waves on the ellmatc table are -
less than 4 'm, but there is a very wide range of wave perrods '

" Table 2.2.6 Annual Mean Offshore Wave Climate
(Srgmficant wave height agdmst drrectron)

Wave Height | - .~ . " Direction (Degree from N)

Hs |From | -15 | 15 | 45 | 75 | 105 | 135 | 165 | 195 | 225 | 255 | 285
(m) | To { 15 | 45 | 75 | 105 | 135 | 165 | 195 | 225 | 255 |. 285 | 315

0.00- 050 | 0.00 | 001 | 0.00 | 001 | 001 | 00t | 003 | 003 | 0.00 | 0.01 | 0.00

0.50-.-1.00 |-020 | 072 ] 039 | 003 | 003 | 261 | 646 | 407 | 1.56 | 098 | 0.00

100- 150 | 174 | 428 | 239 | 049 | 020 {1528 | 2051 | 794 | 210 | 137 | 0.02

150- . 200 | 132 | 235 | 121 | 023 | 009 | 680 | 698 | 230 | 049 | 023 | 0.05

200- 250 | 055 | 034 | 009 { 002 | 000 | 067 | 140 | 047 | 008 | 003 | 0.00

250 300 | 006 | 008 | 001 | 0.00 | 000 | 005 | 016 | 003 | 001 | 000 | 000

300- . 3.50 | 000 | 000 | 000 | 001 | 001 | 000 | 061 | 0.00 | 000 | 0.00 | 0.00

350- 0 400 |- 001 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00 | 0.00 | 0.00

 Total . | 397 | 778 | 409 | 0.79 | 034 | 2542 | 3555 | 1484 | 424 | 262 | 007

Note : Figures are percentagcs of the total number of observations m the data scleclron
Source : UK Meleorologrcal Office Global Wave Model o :

In order to'estirnate 'th'e nears}ro'revra've he’ight Polnt 1. and Point 2 t‘h‘e refraotlon and
shoalmg of waves as the travel mshore to the coast is modeled usmg TELURAY wave

- refraction model Two pomts were chosen within the proposed ehanne} (see FIgure
2.2.1). TELURAY model is used to transform the offshore wave condrtrons to these
nearshore pomts accounting for refractron and shoalmg effects It predrcts wave. _
activity at neashore sites by representmg the effects of refractron and shoaling on all. ‘

- components of a grven offshore spectrum '

- Tables 2.2.7 and 2.2.8 show the wave clrmates for the nearshore pomts in the area of |
the proposed channel. It is noted that these are unbroken waves although as the waves
are small, they area unlikely to have broken before reachmg any of these pomt
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" Figure 2.2.1 Location of Wave Climate Predicted
_ " Table 2.2.7 Annual Mean Wave Climate at Point 1
Wave Height | - . .7 " Direction (Degree from N) e .
Hs | From | 150 | 160 | 170 | 180 [ 190 | 200. | 210 | 220 | 230 | 240
(m) o | 160 | 170 180 | 190 200 210 220 230 240 250
000- . 050 | 686 432 | 053 004 | 004 | 228 | 3.63 | 177 0.09° | 0,01
050- 100 | 000 | 000 { 025 } 274 | 659 | 942 | 139 | 0.14 000 | 0.00
1.00- 150 | 000 0.00 | 001 | 1596 21.65 2.37 0.15 | 0.00 0.00: | 0.00
150- 200 | 000 | 000 | 0.00 | 611 | 652 | 032 | 000 | 0.00 | 0.00 | 000
200- 250 | 000 | 000 | 000 | 068 | 117 [ 003 [ 000 | 000 | 0.00 | 000
250- 300 | 000 | 000 | 000 | 000 | 016 | 000 | 0.00 | 000 | 000 | 0.00
300~ 3.50 | 000 | 000 | 000 | 0.01 | 001 | 000 | 000 | 000 | 0.00 | 000
Total 6.86 432 | 079 | 2554 | 3614 | 1422 517 | 1.91 009 | 001
l Néte Figﬁres'ar'c percentéges of the total number of observations in the data selection .
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2.2.3

Talﬂe 2.2.8 Annual Mean Wave Climate at Point 2

Wave Height o Direction (Degree from N)

s From 170 180 190 200 210 220
() To 180 190 200 210 - 220 230
0.00 - 050 | 730 209 | 1003 | 435 310 | 010
0.50 - 1.00 025 | 1610 2973 120 0.09 000 |
100- 150 | o0t 7.11 8.68 0.09 0,00 0.00
1.50 - 2.00 000 | - 039 0.16 0.00 0.00 0.00

2,00 - 2.50 0.00 0.00 001 0.00 000 | 000
T Total 7.56 2569 48.61 5.73 319 . 0.10

Note : Fipures are percentage of the total number of observations in the data selection

Geological and Geotechnical Conditions

The territory of El Salvador is situated at the intersection of the tectonic plates of the

* Circum-Pacific Belt and characterized by four structural alignmehts The east-west
trend, presumably the oldest alignment, is repeatediy reactivated until recent tlme with

a subordinate north-south alignment. The north-west trend, accompanied by the north-
east ahgnment, is associated with horizontal moverments. Especmlly the east-west trend
contributes to the occurrence and distribution of the volcanoes.

| Because of its structural feé'turee, the topography of El Salvador can be classified into

four units: M the coastal plain, (2) the coastal block mountains; (3) the main volcanic
chain of Pleistocene and recent cones lying within the median trough, the i.nter.ior
valley; and (4) the northern mountains. The coastal plain, compoéed of the alluvial
volcanic sediments, is the flat coastal belt along the Pacific coast with a maximum
elevation of about 50 m above sca level. The coastal block mountains include the
Balsam and Jucuardn ranges that are _separatecl and delimited by east-west trend faults.
The main volcanic chain is a line of volcanoes, including the Santa Ana, San Salvador,
San Vicente, Tecapan, Usulutén, San Miguel, and Conchagua velcanoes.

‘The project site is represented by a general terrain thh a 'co.rnparati_vely sharp slope
from the Conchagua Volcano (1.243 m above sea level) and declining toward the

Fonseca Bay. In the south of the project site, a small hill with a top helght of about 50
m exists.

In order to grasp the subsoil condition of the site, total of 41 borings were drilled an
field/laboratory tests were performed. '

Flgure 2.2.2 shows general subsoil proflle covermg the area between the hlll and the
pmposed port site. Below the hill a massive rock layer of ANDESITE is located at an
elevation of 0 to 15 m below sea level near the shore and exposed at the top of the hill.
This rock layer is covered by a silty sand layer with a thickness of 20 to 30 m. The top
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soil has a thickness of 0 to 30 m and consists of silty clay. 1t is observed that the
“subsoil conditions on the landside and seaside are qmte different as shown in Figure
| 2.2.2, and the subsoil layers are discontinued. I’ he soil laycr below the seabed is
composed of silty clay déposited ona gravelly sand layer. Below these layers, a thin
layer of gravelly/sandy clay exists on the LAVA. |

O\\z

c.0..{m)
.Ae
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a0

‘\\ 5ILTY TLAT: ‘|

ELLY SANG  msl

GRAVELLY SANDY Ciay /

Figure 2.2.2 Geological Profile of Port Area

On the other hand, the subsoil condition along the proposéd berth line extending from
the Punta Gorda Fis'hing wharf is shown in Figure 2.2.3. A silty clay layer with an
average N-value of 1 is deposited below the seabed. This layer is quite soft and the
material is very fine, thus it will cause significant settlement by reclamation if it will
not be removed. Under this layer, a gravelly sand layer having a thickness of between
7t0 12 m exists. This layer contains rubble or gravel of the 0.2 cm to 100 cm in
diameter at an average ‘contents of 20% to 40% in volume. Duc to the existence of

' _rubble and gravel, most part of this layer has N-value of more than 50. In the case of
non penetratmn into the rubble and gravel of the layer, the average N-value is 30. A

graveily sand clay layer w1th an average N-value of 30 exists on the top of the massive
lAVA_strata. _
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Fignre 2.2.3 Geological Profile A]ong Proposed Berth Line

Development Plans
National Development Plan

The current National DeveIOpment Plan was mued in January 1998 It contams the

analysxs of problems :dent:ﬁed country vision, development concepts and main
chailenges

The objectives of the Plan are;

1)  Integration of the nation with other countries in Central America and open a
global market in a competitive way. -

2)  Creation of industry clusters and constructlon of necessary transportatlon
infrastructure to trigger and sustain the new economic and social nnnauves

3}  Decentralization of services and strong regional development
4}  Increase of industrial preducnon base

The proposed actions for the National Development Plan were 1ssued in November
2000. The following five targét regions with particular needs to achieve the goals of
the plan are identified; _ |

* North Region — Lempn River

. Fonseca Gulf Region

+  South-Center Region — Comalapa

. Region of the volcanoes

. Region of the metropolitan area of San Salvador

The castern part of the country formed by four provmces namely, Usulutan, San
Miguel, Morazan and La Union, is as the region with the lowest econormc and social |

development mdlcators La Union Province is the only one that faces the Fonseca Gulf
in the Pacmc Ocean. '
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23.2

This region has many identified deficiencies in terms of educatlon, health, jobs, and
inherited lack of infrastructure and bad utility services. The only project identified to
create a domino cffect of progtess is the construction of La Union Port and the related
road infras.tructur_e improvements.

For the eastern region development, the Plan considers the implementation of three
major projects for regional reactivation. These are:

1)  ‘The La Union Port development project;

2)  The recovery of the “Rio Grande” basin with agro industrial development and

3) The const:u_ctmn ‘of the Northern Corridor Highway which will connect the
easternmost part with the westernmost part of the country,

The Fonseca Gulf Region is considered as a strategic gateway to the world commerce
and the plan gav_e paiticular importance to the construction of the La Union port to
create a modern transportation facility. Another important project is the construction
of the 118 km long longitudinal northern corridor highway from Metapan in the Santa
Ana Province to Concepcion de Oriente in La Union Province

These three complementary progects will dlrectly resolve the historical dependency on
~un- dwerSIﬂed agriculture, inappropriate road mfrastrueture and inefficiency of
' transport network. '

Puebla Panams Plan
The Puebla Panama Plan (PPP) which is a reg10nal mtegratlon plan meludmg seven

Central American Countries and southern Mexico encompassmg 102 million km® and
63 million citizens, was_announced in early 2001 by President Fox of Mexico.

PPP has three essential goals:

1) To increase the transportatio’h and industrial infrastructure in the region,
1mprovmg the capacity of export industries;

2)  To shift the region’s economy from agriculture to equipment assembly and
manufacturing by industrial estates; and

3) To expand prwate control over the development of natural resources

" Land pnvatlzation is key to all the three goals

The Puebla-Panama corridor is a 4, 370 km long comdor which traverses the region -
~ along the pamfic coast, takmg advantage of the more gently topography along this area,
This corridor passes thought El Salvador from Hachadura in Ahuachapan to El

Amatlllo in La Union Province at a distance of approx;mately 40km from the La
Umon Port, pr0v1d1ng a hlgh capacity transportation fink from the port to the entire

' reglon

The Puebla—Panemé_Plan eovlsages imple_m'onting. cross-isthmus dry canal mega
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2.4
2.4.1

o

projects for trans-oceanic movement of goods. These mega projects involve the
construction of deep sea ports on both coasts, capable of hosting large occan going
freighters, The La Union Port is expected to function as a gateway in the Pacific coast.

Honduras has already constructed 107 kilometers of four-lane highway from Vil!a San

Antonio to the Goascoran border with El Salvador near. the El Amattllo Border. The
Cortes Port is planned to be the counterpart port for the La Umon Port in the Atlantlc
coast fo tunctton as a dry canal, ' '

Existing.Po'rtActivities

Acajutla Port

Majer Port I‘acnhtles o .

The Acajutla Port located in the Pacific Ocean is El Salvador’s main port, it is. The
port consists of a commercial port and an oil terminal. The commercial port of
Aca]utla was built in 1952 and began operations under the autonomous port authority
of CEPA, while the oil terminal which has a single offshore unloading buoy i is operated
by Refineria Petrolera de Acajutla S.A. de CV. (RASA Petroleum Refmery of

Aca}utla)

The eo_mmercial port consists of an access pier and three jetties‘: A, B and C.
Specialized cargo handling equipment for loading/ unloading import and export buik
cargoes is mstalled along the access pier and the jetty B. Addltionally, the port has a

buoy system for belthmg of up to 12 m draft tanker ships which supply the two
refmerles

The Acajutla Port has eight berths constructed on the three gettles with the following
characteristics.

Table 2.4.1 Berth Facilities of Acajutla Port

Type ) .
Jeity | Berth | Length | Depth Type of .
J;.)t{y No. | No. | (m) | (m) | Structure Cargo/Vesscl Handled
Pier | A | AL | 1520 | 9.0 | SheetPile Type gﬁ;‘;m_l Cargo, Soiid_and L‘q“‘d
A2 | 1520 | 100 | Sheet Pile Type | gorer! Cargo, Solid and Fiquid
Pier B B3 137.0 9.0 Steel Pile Type | General Cargo, Solid Bulk -
B4 | 1480 | 10.0 | Steel Pile Type | General Cargo, Solid Bulk
B5 137.0 9.0 Steel Pile Type | General Cargo, Solid Butk
B6 | 1520 | 9.0 | Steel Pile Type | General Cargo, Solid Bulk '
" Pier C e | 1520 | 120 Fioncrete General Cargo, S()lld and quuid
Caissons Type | Bulk
c8 | 1520 | 120 | . SORCTEC i iners
: Caissons Type
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2)

The port has a covercd storage area of 36,542 m*> and an open storage arca of

a)

b)

109,375 m%.

| Cargo Oper ation

Dry bulk cargoes opexatlon
One ship loader/unloader is installed on the Pier B for loading/unloading dry
buik cargoes and is connected by conveyor belt to silos. Crane rails are installed

_m the center of the Pier B,

The Berths No. B3 and B4 are locatcd on the outer s1de of the Jetty and are on
the same line, and the Berths BS and B6 are located on the i inner side of the jetty
and are also on the same line, Then the Berths B3/B4 and berths B5/B6 are
located back to back on either side of the jetty. The unloader can serve the

: Bcrths B3 and B4, and the loader can serve the Berths B3, B4, B5 and B6.

However the loadcr and unloader cannot work at the same time because they are

installed on a same crane. Both of them are connected with the conveyor belt.

Then the unloaded cargoes are transported directly to the factory, which is
located behind the port, and the cargoes for loading are supplied from landside
directly;

Contamer ‘handling operation

The contamer storage yard is located behind the port at a distance of about 1,500
m from the port.

A straddle carrier system was introduced in the terminal and the operational
equipment is as shown in Table 2.4.2.

Table 2._4.2 Straddle Carrier Inventory '

Name _ Capacily Procured year | Condition

Straddle.carrier ' 35t 1991 Good
Straddl_e carrier | . 35t 1991 Good
Straddle carrier - 30t - 1978 Normal
Forklift - ' 30t ' 1991 Good

(3) Present Traffic
The volume of cargo passmg through the Acajutla Port and the Salvadorean economy

have expenenced a steady increase in the last ten years (1991 — 2000), as reflected by

an avcrage growth rate of 7.9% of cargo volume in this period.

Accordmg to the statlstlcs on the Acajutla Port published by CEPA in 2000, the total
_ vo]ume of cargo passing through the port was 2.46 million MT composed of 2.02
" million MT i in lmports and 440,000 MT in exports (sec Tables 2.4.3 and 2.4.4).

MAIN REPORT
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‘I'able 243  Historical Trend of Imported Cargo Volume Handled at Acajutla Port in 1991~2600

. 1991 1592 1993 1994 1995 1996 1997 1998 1599 2000 Average Avtrage .
Pickage Syyle &Mdily Contai- Counai- Conlal- : Conlai- Contai- Coulal- Contal- Contai- Cortal- Coatal- ':Jmu[, (:;;:IL j:":m‘l(:g,g‘;lh S;:)go("
: tmport relzed # rpot | erized * tmport nerizad * tapors nerized * Tngod | erized # Import nerized % fmpoit P lagort negizzd * fimport nelred # fepart eerized ® I“:2(;‘0() . IEZICI:O(J )
* Groceiies 22530 eM0f  BEA®| 16073] 139| 45.7% 108y 5490]  n.a% 5498 4374] 798% 10504 5,896] 56.1% 1,59] 4623 41.4% 12622) 3.342) 2659 19,635] 4.930f 250% 22,105 08|  319% 2411 15626f  65.3%) 134% 16.4%F - 28.6%
Textile 1778 1651]  92.9% 1266 1,028) 89.1%) 4133 3958) 958% CAg68  4.501( 100,74 4,048 4024] 904% 4359  4,355] 100.0% 5064 5749 97% 6647 6637 99.8% 6127 11| ©99% 9,340 9.038] 97.8%, 20.1% 17.9%F  118%
Industrial products 260131  6M4]  259%| 18977) 6520 344% 19264  s83| 3024 17,048 7,167 4L8% 15.356) 10,131 66.0% 12,755)  8.696]  68.2% 12,385 8.8i8] 7.1% oaB  s0i5)  $12% o433) 3861 40.8% 29520 sos0] 62.9% A24% S123%)  102%
Electric appliances & electsonic 20800 1,324 607%| 2243 1595 7ha% 198 Less| 831% 164 nsm| saw 1887 1,318] 70.0% © 1,398 L133] - 81.2% 1849 1.806] 99.3% Lou]  1,007)  99.3% 1098 1008 999 5767 9,714 818% 114% 25.4%) 74w
Spare parls 4,79  3,593] 75.1% 5300  4,268] 8D4% .65 4617 BLé% 5954 51715 #65% 5607  4.849] - 863% 4429 1978  853% 44390 38| Taw 4,745 4398] g% 5438 4897 %0U% 520 5080] 96.4% 1.9%: -1.3% 6.1%,
Suitable fog Hardwars 4659 2004]  430%% AL 1005 460% 4908 2193 - 4% 7452) . 4475| @O.1% 66891 _4103] - 613% 2887 2514] &n1% 000} 3.660|  91.3% 4910 4.337] 883% 4283) 4162 97.2% 3719 38l 992% 3% 0.8%)  4.8%
carge Rubze Lyres 1699 1413 B33%|  1460) 1d425] 97.6% 2507 2,507 100.0% 2877]  2842) 958% 2949 3M6| 995% 2624| 2,637 100cn 2,408 2499 100.0% 2873|2818 100.0% 248  2482| 1000% 3440 3447] 1000%) 82% 2%} 4%
Plagtlc maltiis] and fiber aictes 1,263 038  743%| 13s57] 5255|9259 L7014 s04% 2044) 1,865 9i2% 2308] 2004 85.8% 1,820 1795 o86% 2283|2185 95.7% 2319  2313] 993% 2823 2 9% 2.758]  2.135] 1000% %1% 6% 5%
- Machinery 3250l 4652 mza%] 3926|1324 337 3,653  2008] “79.4% 7,037]  4.8M| 68T%) 8394 3192] 3% 2,138 147  SLI% MY 1453 s 11,500 5444]  dr2% 3601 1879 7968 26319 1421]  s4.0% 24% 2L1%) 3%
General Cargo Construction malerizls 419 00| 93.% TN eBol o0 LI2E . 1124] " 1000% 1LHE a8l 28% 2L14Y  gsal 32m 16| 18] ‘1000% 2,998 120)  4.0% 22,466 0] 00% 28,545 of  00% 6 63 1000% -190% 488%]  04%
including Poperintoll - t4864)  218]  s19%] 10.203) - 13660 13.4%) 1502 877 . 584% 8ds] ~ a14f d00% 1173 S6f 48% 38| 38| 9749 221 292 1o00%, &915f 25| 3% 5,832 164 1o% 55 55| _100.0% 463% ASB%| 0%
Contalnor Carge Others 23439] w230 som| 1wssz] 167i8l ssdm|  aw| e esax 16203] 19342 “mew] . 20875 1ns]  86.0% 13052] 11562| 8BS 15,338 13,502) 88.0%)  21,634] 12838 593% 14,560] 13049F  89.6%|  14,950] 138451 926% AAF 64%) 19,19
Sub-lolal 00,701 50,674 - $5.9%| 85450 4565% 5)A% gy 4993 61.7% 9891 56,988 S57.6% 101,129 52,149 56.5%| 57._0_§S 42613 T4% 67,8200 46,950 £9.2% 114,550 5002 437% 108,102 47498  43.5% 78324 6387 BIS% 16|, S0%E 10600%,
Mixed Chemical products 7,02 1,768 . 2529 10,1000 - 2819] 285% 9290 2852 207% 12,800 5,283} 44.8% 10,627 5398] 50.8% 5289 2904} 5i9% 1,284 24190 214% 1637 4063, 248% 17,006 49%0) 29.1%f 1902 4022 200%) 1L.7% 12.4%  100.0%:
Tron and Stee), and thelv proslucts 55,028 785 14%| 73909 1.186)  1.6% 22409 1402] 15% 83652  L19L]  14% 109814k Laes|  1awm] _105857)  s06)  oew|  13a168) d251f  x2w]  auss| 477 02w 200,988, 224 ormp 220909 2351 1% 167% 15.0%]  81.0%:
Fedilizerinbag 5011 207 49% 820 Bl 4.6% 9,225 s40f . s0%| T 1n149 230 13% s346)  120] _osm| C sip9 g1l 1% 14,218 0F  00% 13485)  1421]  105% 14,739 0] oomf 22579 0] 00% 158% 23%]  86%
Unsuilable for Vehietes 5467 38| og%| 13sg 2| 2s% 9,697 268 28% 13530 el s REE R Y 5900 198)  30% 10,552 9] 05% B2 192 ie%h 11,909 32| oaw 10,403 16]  04%) 74% J03%)  40%
cago Nonf ‘metal producls 574 16|  2B4% 125% ° 409] 325%| . 2424 0| 0.0% 4,233 528 1.2% 6A01|  1393) 22.8% 506 101]  200% 2,193 Suf 2w 4699)  1427]  304% ALY 0] [eld 7,018 70] 10% 32.1% 2.8% 2.7%:
Cegeals inbag 13,628 66]  O5%) 146878 10M] 7.0% 13,668 o] dowm 15048 17]__01% 2,61 o] oo ‘1228 e8| ssm 2,197| 2.135] sram 2,741 ol 0o% gi] 1264 133% 2200 26| 5% -182% 08%]  08%,
Sub-lolsl 50,708] 1,349 102,029] 2,928 < b 134 2219 134,111]  2.589] - 166,307 3,012 121,635] 1,038 162,026] 65468 - 267,817] 3517 241,986 1520 - 263,136 2,593)  1.0%) 14.0% 9.6%F 100.0%
Tolal i76,436] 53,190 197,588] 51,459, 223,719 54,994 245.986] 65,360 278,073 65555 183,982| 46,555! 241,131| 56315 398,737] 57.602 360194 51992 360,486] 70,487 B1% 5.3%
Cercals 264,583 210,850¢ 289 - 09,8 L4} 374,955 422,154 581,435 617,417 612,803 726,617} &0% 1L1%E 6084
Fedtilizes 273,264 260,881 58,369 263,611 231,15 246,000 323,934 212,505 246,094 240,656 1%, O.8%) . 21.9%
Dy Fulk Soybean flgur 57,679 85,355 58,074 50,10 108,535 111,33 122,17)] 110,264 152,199 158,623 11.9% 79%]  153%
Msize Four 4,102 6,291 - 6,09 5913 14,659 20,755 15,144 7,759 13,459 24,684 22.1% VOo%|  14%
Grbers 2,994 15,873 3,334 6,384 58,6301 11,589 5,266 7,925 9,k 8,764 123% 31.6%|  08%
Tolal 702,624 582,2601 591,767 - 771,284 785,094 511,834 §,049,009 1015.207 1,043,558 1,159.440) 5.7% 8.0%| 100.0%
Diesel ol 23,299 61,814 166,750 333,31 370,685 152,253 138,074 162,415 171,364 202,584 21.2%) S13%] 3835
Gasoline ) ) 12,124 194,935 113,397 128,268 : 25.1%
Anigul and vegzlable fals 48,551 SHO7Y] 46,171 28,770) 35,84 18,5624 59,781 57,12 71,244 65,191 334 12.7%]  138%
Soybean oit : : 13,554 24,353 9,804 1%
Eiquld Bulk Aleohol [ o - 31,920 IB,RE7 69,679 21,337 20,157) 17,10 19,864 17,754 -23.9%]  39%
Potane gas 21,81 25,509 3870 53,128 65.963 66,667 58,551 173201 13,704 15,086 A0% 25.6%)  33%
Causlic soda q q 0 12,1508 7,853 - 7.44) 8,185} 12914 14,814 15,019 137%]
Alkanie (methant hydrocarbonits) 1119 1,83 EIE 2,660 2,850 . 2y 2,687 3369 3.951] 5,364 19.1% 134%|  05%
Oibess 50,009 71,55% 59,60} 10,057 93,721 108,449 54,095} 45,304 28,005 20,989 28%| A199%|  74%
Total 134,781 201,7%4] 348277 530,591 646.62¢1 377,825 353,65 434,317 466,202 500,439 15.7% 5.0%|_1000%
Grand Tolal 1,015,843 951,642 £.169.76) 1,556,562 1,712,79Y 1,373,643 1,643,789 1,848,954 1.876,95- 2.020.36 75% 3.4%
Source: Conpiled by the sludy leam ksing 1he original data foom CEPA - . B R . ) S : . . .
Table 244 -~ Historical Trend of Exported Cargo Volume Handled at Acajutia Port
) o : : : : Unit: fons
. Average Average
Package Siyle Commodity 19 1992 1993 19?5 1995 1996 1997 1993 1559 2000 Am\lﬂ'lewI A:muaAIGsovvlts Share in
Ratein 1991- | Ratein 1995- | 2000
2000 2060
Bxpot | OV | % | Ewon | onT | & ¥ Egon | ont { % Export | CNT | % Expon | ONT | & Export | ENT | % Exgon | CNT | & Egon | ONT | % Export cu;r_i % EXPDII.-4_ o [ w
Coffee 76,802 15388] 20.0%| 72,608) 13854 19.0%] 100313] 43498 4)1% 76,651] 33,350] 43.5%) 69.987] 48937] 69.9% &7,744| 53.762] 794 26,597] 18.832]  70.8% 134%] 18482] 99.9% 103039] 10,369] 100.0% 4819 4,757 971.5% 264%] R IR
General Cargo including Contai Machinery 493 436 98.24 7621 2 2TF 2,128 437] 215% 2103 237 108% 170 86| 50.6% 8 15] 185%] s17| 45| sezm 3,149 21 07% A5 30| 634 2862 1.281] 41.8% 215%, Li%|_ 358%
Cargo Grocesies .__385] 385] " 100.0%] 25| 759 9i.9% 1,064] 3.068]  100.0% 7 7as] 999% 668} - 708] 106.0% 25| 4z9] 01z 177 177 100.0% Wi M7 _1000% 152 31 8095 619 619] 1000% 54% 21%]_ 5.6%
Others 20206 7,687 380 44964 4314 964 qrmd _ sedad 10.7%] 19061 7053 370%]  37.68 3.@ 106948 30802 1364 45 ss0p2] 34 T6.69 5008 4775 1909 20435 1] 72 26 1657 60.6% -19.9% 218%] 247
Total o2888] 23.946] adse] 1i9209] 19068 16i%] 150,528 do.764]  3n1% 98.562| 41,376 420% 108,453] 53.725]  49.5% 99.059] 55595]  56.1% 85313 23.373]  27.4% 57401 24003] 509%; 38.243] 12750] 3343 11,096] 8314] 74.8% 205 -14.9%1 100.0%
Sugar 60,350, 100,007 78,277 95,372 : 70,786 79517 11957 13818 176704 256,367] - 174% 1.5%]_100.0%
Duy Bulk Others - o o o o 2;5% q . u o i 0.0%
o Tetal 50.3 1600071 78,2771 91.373 g1.41 79517 118,957 1381 Lo 256,367 _174% 159 100.0%
Molasses 60,964 51.149 57.700] ] _57%_ 12,43 110,33 159,30; 165,924 149,512 105% 0.7%]_ 884%
i Bulk Fihyl alcobol %581 25554 39.674] 53 33,793 9214 12,15 24,164 19,6434 95%, 5.5%; 11.6%
Onbers [} 4 - 1,000 0.0%
Tatal £9.547 X _zi_ 76, 97,374 £10.792 106214 120,55 17473 E90,085 169154 10.4% D2%] 100.0%
Grand Tott) 227,825 299,21, Jﬂs_% 287,205 316659 281993 324, uz,@ 405033 436,619 7.5% -0.2%.
Source: Compiled by the study team using A origioal ¢ala fom CEPA
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(1) Port l*acrhtles _ _
' The Cutuco Port is located in the Fonseea Gulf on the Pamfic Oee'm 185 km from the
o capltal city of San Salvador and is conneeted 1o the road and railway network. Tt has a
o prer type jetty connected to land by a 168 m }ong access budge two berths and a
_ storage area ' o
@ Present Tra[fie '
D Import ' ‘ _ ,
- Operatlon of the Jetty under the admmrstmtlon of CEPA for aecommodatron of
‘commercial vessels was ceased in 1996 due lo the faerhty s obsolete and
‘detenorated condltlon It has been left unused since then and its condltlon has -
further worsened year by year in sprte of preeemeal attempts to restore it. Since
-  the, elosure of CEPA’s Jetty, the Punta Gorda wharf under the admlmstratlon of
o CORSAIN (Corporacmn Satvadoreiia de Inversrones) was used instead for
handhng commerelal vessels ~This wharf had been ongmally designed as a
_ ﬁshmg port servmg mamly tuna fleets. Feruhzer had been the tradltronal mrporl '
. cargo passmg through the Cutuco Port but since 1997 11qu1d propane gas (LPG) :
o has been dlscharged at the Punta Gorda wharf followed by cement in 1998 (see
" Table 2.4.5). o , :
' Table 2 4.5 Hlstorlcal Trend of Imported Cargo Volume
Handied at Cutueo Port _
A I (Unit: MT)
. [Package StylgCommodity| 1991 1992 1993 1994 1995 1996 1997 | 1998 | 1999 | 2000
Conventional - Cernent e ' B 3,000
. Cargo -Total ‘ N L 3,000
‘ Fertilizer | 26,594| 35,532| 37,062 44,296} 18,742} 15,201) 19,569 32,000
o ' © Salt o : o . : 3,860
Dry Bulk ™ Others | 2,146 1,420 6.752| 14,347 i
" Total 1] o 19,569 35,800
S Diesel ofl | 19,746] 29,905 3,902] 31,952} 29,911} 3,944} o
Lnid B | - ot
" Total - S 19,902 - 89,635
Grand Total - 48,486 66,857 40964 83,000 63 OOO 19. 145 39471 - N.A] - N.A 128435

~ Source: CEPA

Note: In 1991, an expoﬂs volume of 1 279 MT was recorded and thls represents the only exports data avallab]e

in the last ten years Flgurcs for 2000 are those of the Punta Gorda Port.

2) Export . oo
" There have been no records of expons via the Cutuco Port smce 1991 but '
actually some quanuty of coffee had been loaded at the port untll 1990 On the
2-19 p—

" MAIN REPORT




DETAILED DESIGN ON PORT REACTIVATION PROJECT

IN LA UNION PROVINCE (MCA) FINAL REPORT

other hand other major export bargocs' such sugar and molasses haVc not been
cxporlcd via the Cutuco Port, although sugar plantatlons p1cva11 in the eastern
provinces of San Mignel and Usulutdn, and in the east of central provinces of La
Paz and San Vicente. The reason is that until the prlvatlzatlon of sugar
manufacture in the middle of the 199()-'4 the productlon capacity of sugar
factorles narrowly met local demand only. Cumm]y, there is excess sugar for
cxporl from the castern provinces via the Acajutla Port, due to a remarkablc

_increase in production efficiency of sugar factorics, especiaily thc ones in San
Miguel and San Vlcentc

MAIN REPORT

2-20 : o CHAPTER 2



	CHAPTER 1   INTRODUCTION
	1.1  Background
	1.2  Objectives of the Study
	1.3  Scope of the Study
	1.4  Organization of the Study

	CHAPTER 2  EXISTING CONDITIONS
	2.1  Socio-economic Condition of Project Area
	2.1.1  Administrative Division of the Country
	2.1.2  Administrative Division of La Unión Province
	2.1.3  Gross Domestic Product
	2.1.4  Population
	2.1.5  Geography
	2.1.6  National Parks and Protected Areas
	2.1.7  Industry of La Unión

	2.2  Natural Conditions
	2.2.1  Meteorological Conditions
	2.2.2  Oceanographic Conditions
	2.2.3  Geological and Geotechnical Conditions

	2.3  Development Plans
	2.3.1  National Development Plan
	2.3.2  Puebla Panamá Plan

	2.4  Existing Port Activities
	2.4.1  Acajutla Port
	2.4.2  Cutuco Port





