Chapte.i' 2 REGIONAL DEVELOPMENT RELATED TO THE PORT OF GUAYAQUIL
A. National Development Plan

1. It is necessary to refer to the National Develepmehl Plan of the Republic of
Ecuador before explaining the Regional Development Plan, because the latter is based on
the former. _

S22 As wnth many other countries in- Latin Anierlca, the Presidential term of Ecuador
" is four years and reelection is prohibiled. Therefore, it is difficult to make up a Long-
term Development Plan of more than five years. Under the circumstances, in countries
such as Ecuador, generally a four-year p]an has been elaborated,

3 I Ecuador the Government of Republzcan Presndent Sixto A. Duran-Ballen C.
approved the "Agenda para el Desarrolio” (Agenda for Development) on June 3, 1993,
which is an Action Plan of the National Government for the years 1993-1996 equivalent
to the present presidency. Thereafter, the Agenda was revised as the second edition on
]une 28, 1994 in accordance wnth a change of conditions and additional necessities.

4. ‘There are five major objectives of the second edition of the Agenda

(1) To improve social _w_elfare
(2) To improve public service
(3} To modernize the State
(4) To increase productivity and production
(5) To obtam macro-economic stability and to dynamize the economy

5.  There are problems which must be overcome, however, if each objective is to be
realized. .What follows is a summary of these problems. .

(1) To improve social welfare
' - High level of unemployment and seml-employment ,

- Insufficient attention to the basic necessities of baby
- Low coverage and quality of health services
- Deficient and inadequate system of social securily
.~ Limited access to medication = =~
- Deterioration of quality of education .
- Poor quality of higher education

- Low standard of living of abongmal groups

- Housing shortage .
- low level of cultural aclmty

(2) To 1mprove public service
- Low level of water supply and madequate waste disposal system
.- Deterioration of electric- sector :
- Insufficient and inefficient public transportallon
- Rising crime level
- < Increase ‘of narcotics trafficking and consumgption of drugs
< Deterioralion of environment and bad management of natural resources
o= High vulnerabxlnty to  natural disaster

- {3} ' To modernize the State

- Interference of the State in the ambnts where there is no compelmon
- Centralism and low capacily of works of the sectional governments
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(4)

= Shortage ‘of efficiency and. efficacy in the system of justice:. . i

To increase productivity and production

- Low productivity of agricultural sector E

- Low productmty of manufacturing sector and msufflcient promotlon of
exportation and investment

- Incipient development of tourism activity

~ - Insufficient infrastructure to support’ productlon

- (5)

- Limited reserves of petroleum -
- Institutional weakness for p?anmng, proceedmg and coordmahon of the
_‘actlvilies of saence and !echnology

'To obtain macrcreconomlc stablhty and to dynamlze the economy '

- Inflation R

- lnsuff:cmncy of mternal savmgs uuhzed in the oounlry and incnplent fmancual
markets

- Deficient tax collectnon system

- High level of external debts

6. CONADE (Consejo Nacional de Desarrollo, Nauonal Development Councnl] acts 'as
an organization to promote the Agenda, and to hold an extraordmary power its status
is higher than the Ministries; the- Vice-President of the Republic is appointed "as its
President in the Governmental organization. CONADE not only promotes the socio-
economic plan of the Nalion, bul also deals with foreign technical cooperallon and
financial assistance, :

7.  As to the theme "To modernize the State” in the Agenda, the operauons proposed
regarding “Interference of the Stale in thé ambits whére there is no competltlon are as

follows,

(n

2

(3)

(4)

{5)

{6}

7

®

(9

To re-define the role of'the public sector, within the frame of nioderhizafion
of the State. [on-going) .

Review, analysis and modification of the Laws and Regulatmns which regulate
the participation of the publlc seclor in ‘areas where there is no competition.
{on-going) : -

To review the orgamc-funcﬂonal structure’ of the organlzatlons of public sector
to adapt them to its new role of lhe Slate (on gomg] ‘

Fstablishment of institutional frames in the ambits of conlrol normatization
and regulation guaranteeing the efﬁaency and avondmg duphcauon and
superposition of functions. :

Slmphf:cauon of procedures and proceedmgs in the pubhc sector,

Reduction in the number of public servants in accordance w:th the new role
and functional structure. {on-going} . : :

To speed up the process of techmca} trammg of tlie publxc sectoz‘ [on going)
l‘o lmpel the process of decentrallzahon m lhe public sector (on gomg)

To define a program of transfer to private sector of the state compames
operalmg in areas where there:is no. competmon (on gomg}
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{10} To impel the process of dis interventlon of 'the pubhc sector in pnonty areas.
[c:m gomg] ,

'{11) Establishment of a ooherent and solld legal reglme whlch guarantees the
management of private companies.

{12} Elimination of benefits and protection conceded by the State to some groups
and sectors for the purpose of eliminating competition,

{13} To create the conditions for impelling the modernization of the production
sectors through the strengthening of the market mechanism.

8. To advance strongly the process of modermzahon of the State, CONAM {Consejo
Naclonal de’ ‘Modernizacion -del Estado, or National ‘Council of Modernization of the
State) was . established on October 17 1992 under Effectlve Decree No. 143 of the
Govemment ‘

9. Accordmg to the authontles, the modermzatxon pohcy wlll not -be modified even
if-a new government comes to power, because it is necessary for the development of the
Republic of Ecuador. : .

10. The main concepls of the modernization of the State consist of the following six
themes

(1) Decentralization
(2) Deregulation -
{3} Antimonopoly measures
{4} Non-intervention
{5) - Dis-bureaucratization
- {6} anatlzat!on '

11. The following programs of privatization are orgoing as of August 1994 under the
administration of CONAM.

~{1) Airports

{2) Customs

(3) Postai Service

{4) Telecommunications

(5) Water Supply <Sta. Elena and Playas>
(6). Flecmc:ty ‘ .

12, To modernize the porls of Ecuador, UNCEMP {Unidad Coordinadora y Ejecutora
de Modernizacion de Puerlos, or Coordination and Effective Unit of Modernizalion of
Ports) was organized in May 1993 under the Resolutlon of the Natlonal Council of
Merchant Marine and Ports (Consejo Nacional de Marina Mercante y Puertos). The
modernization project of the Port of Guayaquil (including The Port Authority of
Guayaquil}' is scheduléd to be completed by the end of the year 1995, under the
administration of UNCEMP with technical and financial assistance of the Inter-american
Development Bank {Banco lnteramerlcano de Desarrollo]

13, As to the theme To increase produclmty and producllon the necessary operatlons
have been proposed in the Agenda for cach area of agrlculture manufaciure, tourism,
infrasteucture. of support to production, petroleum, and science and technology, after
analyzing the problems (manifestations, causes and consequences).
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i4. Also, with regard to the: theme "To. oblain macro-economic . stability and to
dynamize the economy”, the requisite operations have been proposed. in the Agenda of
inflation, internal savings and financial markets, tax collection system, and external debts
after analyzing the problems (manifestahons, causes, ‘and consequences) :

B. New lnstiluiional Scheme on Foreign Trade e

1) Zona Franca {Export Processmg Zone]
[a) Law and Regulahons '

Under the Decrees of February 18, 1091 and of September 11 1991 the *Zoma
Franca Law" and its "Regulations® were enacted, respectively. The Zona Franca js defined
therein as an area delimited and authorized by the President of the Republic under
Effective Decree, according to the specific regime in this Law as to foreign trade,
customs, tax, money exchange, finance, and treatment of capital and labor. . The users
properly authorized shall dedicate the production and commercialization of. goods for
export or re-export and provide the services lmked with international trade:

{b} Objective

16. The objective of Zona Franca is to promote employmeni, generation of forergn
-currencies, foreign investment, technical transfer, increase of exportatlon of goods and
services, and the development of depressed zones of the country :

() CONAZOFRA '

7. CONAZOFRA is an acronym for the National Council of Zona Franca {Consejo
Nacional de Zonas Francas), an organizaticn ascribed to MICIP (Ministry of lndustry,
Commerce, Integration and Fishery), whose functions are as follows: o

{1} To issue general policy for operation and supervision‘ of Zona Franca o

(2) To propose publication, modification or abolition of laws and regu]atlons related
with Zona Franca and its activities : : -

(3) To review the application l’or establishment of Zone ifranca’ énflltoz give; advice _

(4} To approve the internal regulations of each Zona Pranca presented by the
administration companies ‘ o _

{5) To approve the apphcatron for rnsmllauon presented by would be users and for
- withdrawal or llquidation of it = ‘ ‘

(6) To resolve drsputes whlch wlll arise from the appltoatlon of Zona l‘ranca Law
1. CONAZOFRA consists of the followings. - s e

(1) Representative of the President of lhe Republlc who wrll presrde over thrs
organrzatlon .

(2) Representative of the Mimster of industry, Commerce, lntegralion and Fishery

(3) Representalive of the thster of Finance and Publrc Credrt
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(4 Represehfative of the Minlster of Defence
(5} Representative of fhe Central Bank of Ecuador
{6} | Representative of the administration companies of Zonas Francas
{7 Representatii:e of the users of Zonas Francas | |

19. The subsecretary of 1ﬁdustry will act as Effective Sccretary of CONAZOFRA and
be in charge of executing and carrying out the resolutions of this organization

(d) Administration Company

20. . The administration companies will. be those ‘who are-public, private or mixed
corporate bodies that obtain, under Executive Decree, a concession to administrate and
operate the Zona Franca in the country.. :

(e} Users of a Zona Franca -

21, Following three types of e.nterprise can be set up in a Zona Franca:

(1) Induslry, destined to processing of goods for export or re-export.

{2) Commerce, deSt_iried to international commercialization of goods for import,
export or re-export. '

(3) Service, in ch'arge of providing the services necessary for operation of Zona
Franca. '

(f) Customs Regime

22. The import and export of merchandise, inputs, machinery, raw materials, etc.
through the Zona Franca will totally be free of tax, duty, and customs. '

23.  All goods produced in the industrial Zona Franca must be exported except those
that CONAZOFRA appraves for domestic use according to the law concerned.

24, ' The adminisuétion'companies and the users of Zona Franca will have the benefit
of exemption of 100% of income tax or any other similar one, and added value tax for
a period of 20 ycars, :

25. The users of Zona Franca will enjoy complete freedom in all currency exchange
transaclions among cach other between Zonas Francas and abroad.

(g} Taxation Regime

26, The administration companies and the users of Zona Franca will have the benefits
of exemption of 100% of income tax or any other similar one, added value tax (IVA],
provincial tax, municipal tax, and any other new tax, for all actions and contracts which
will be carried out within Zona Franca,

97. The users of Zona Franca, also, will totally be free of patent tax and of all taxes

in force on production, use of patent and trade mark, technical transfer and repatriation
- of profits.
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28. The administration compames andd the users of Zona Fram:a will have the benefit
of above-mentioned exemption for a period of 20 years from the day of the resolution
‘which authorizes their seltlement The penod can be prolonged under the crlterion of
CONAZOFRA.

{h) Labor Regi me.

29. The relations between users of Zona Franca and the laborers are subjecl to Labor
Law in’ force, wnh fo}lowmg modmcations . _.

- By nts nature, the labor oontract in Zona Franca has a temporary character
Therefore, it is not subject to the Article 14 of Labor Law and can be

~ renewed any time if necessary.

‘- The wages of workers must be at least 10% higher than- the minimum wages
which the workers of the same sector in the country will receive. The wages

. must be agreed upon in US. dollars and be paid in sucres at an exchange
rate of free market in force at the day of payment.

- It is prohibited to make a labor oontract with minors less than 15 years old
wnthm Zona Franca .

(i) Development of the Zonas Francas in Ecuador

30. By the Fffectwe Decree of October 31, 1985, the Zona Franca of the city of
Esmeraldas was created under the Articles 108 to 111 of Customs Organi¢c Law, With this
antecedent, ZOFREE was established as a first administration company of Zona Franca
in Ecuador in 1986 to manage the Zona Franca of Esmeraldas, where a chip
manufacturing industry is now operating, The main stock-hotder of ZOFREE is the Port
Authority of Esmeraldas. The perspective of the Port of Esmeraldas where Zona Franca
of Esmeraldas (Total area: 22 ha)) is located and the plan of this Zona are shown in
Figures 1-2-1 and 1-2-2.

3t Accordmg to the Decree of Fcbruary 18, 1991 by which Zona Franca Law was
issued, various territorial districts of the couniry have shown their interest in realizing
specific projects. Among them, that of the city of Riobamba, through the company called
ZOFRACENE-Zona Franca Centro Fcuatoriana C.A. which was established in May 1992,
is ready to be carried out very soon for which the authorization of CONAZOQFRA was
already given, The import, export or re-export of goods through this Zona Franca will
be executed via the Port of Guayaquil because of ils iocauon S
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2) Maquila
{a} Law and Regulations

32. The Maqulla Reglme Law and its Regulatlons were issued on August 3 1990 and
on October 31, 1991 respectively. Maquila is an industrial or service processing for
elaboration, perfeclion transformation or reparation of goods imported from abroad under
the Speciat Temporary Admission Regime provided for in the Law for postenor re-export,
with incorporation of national products as the case may be.

(b) Main ob;eclwes
33. Major objecuves are as follows
“ (1) Modermzahon anid techmcal unprovement of the industrlal sectors '
{2} Investment in sectors of adva_nced technology -
' ('3] Sécurihg of nﬁﬁ-powér and tfainfng |

{4) To pro:ﬁote high incorporation of national products in the processing of
Maquila

| (5) To stimulate direct foreign investment in the counlry
{c} Maquiiador

34, Any naturat or juridical person consortium or other economic body who is
qualified to operale in the form provided for in the Maquila Law can be a Maquilador.

(d) Customs Reglme |

35. The goods whose import may be authorized to a maquilador shall be subject to the
Special Temporary Admission Regime, under which the obligation of payment of tax and
duties concerned for introduction of the goods will be suspended till their final re-export.

36, For infroduction of lhe authorized goods into the country, lhe maquilador shall
present a Customs declaration allached with the following documents:

- - Certified copy of the Resolution of Maquila Program which is treated
- Original bill of lading, air B/L or carrier's nole, as the case may be, with
respective approval of the transportation company
- Dispatch note of the authorized goods which will be imported by a
maquilador and be sent by a foreign contractor, in which the characteristics,
quality, weight and value of the goods must be detailed

37. Maquilador shall tender special guaraniee sufficient for an amount equivalent to
100% of the tax which is payable and is in force at the moment of acceptance of the
import declaration.

38.  In case the goods whose import has been authorized under the Special Temporary
Admission Regime are in bad condition, they have to be destroyed or re-exported for
substitution. In case these goods can be repaired, they may be repaired in the country
or be re-exported for refinement. ~In any case the authorization of the Ministry of
Finance and Public Credit will be necessary.
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{e} Labor Relation

39. The labor conlract of maquilado intends to provide an employer with quick and
emcnent mechamsm for the development of maqullador enterpnse in the country

4(} ~The promment mechamsm is as follows

. The Mlmstry of Labor and Human Resources w:ll execute the Iabor pohcy on
maquila operatlon in accordance w1th Labor Law and Maquila Law,

(2) The labor contract of maquilado is an agreement by which a person undertakes
to provide his licit services and personnel within a period of duration of the
contract of maquilado for a remuneration fixed by ‘agreement, custom or Law,
under the orders and dependence of a maquilador. who is quatified and
authorized. to make use of the Regime provided: for in-this Law,

{3) The mdmdual labor contracts of maquila may be executed according to the
various forms in Labor Law. These contracts will not enjoy the stability
contemplated in the first sub paragraph of the Art. 14 of Labor Law.:

{f) Other Special Disposition

41, The import which may be carried out under Maquila Law does not require
permission of the Central Bank of- Ecuador It is approved by MICIP.

42.  For reexport of the goods imported under the Special Temporary  Admission
Regime and of the national components incorporated, it is only necessary to present the
export declarahon to the Admmlsu'atlon of respectwe Dlsmct Customs

43. The remittance of the venhed net ananual profits of forelgn investors whlch are
generated in authorized operations of maquila in accordance with thé Law will not be
subject to any restriction. - N

[g] Development of Maqulla in- Ecuador A _ _ 7
44, " Since the Maquila Regime Law and its Regulat:ons were |ssued in August 1990 and
in Qctober 1991, respectwely, Maquula companies have been estabhslu.d in many regnons
of the country. .

45.  The number of maqusladoras {(Maquita companies] authonzed by MICIP as of June
1992 and November 1994 lS as follows ' _
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City Number of Maguiladoras

June 1992 November 1994
(1) Quito - _ 14 15
(2) Guayaquil ' i1 24
(3) Manta 4 5
{4) Cuenca 1 1
{5) Latacunga 1 1
{6) Sangolqui 1 1
{7) Calceta 1 1
(8) Azogues 1 1
{9) Ambato 0 1
{10] Sta.Elena 0 i
(11) Quevedo b 1
(12) Daule - 0. 1

Total 34 maquiladoras 53 maquitadoras
See Table 1-2-1. : :

46. ‘The mlport'and re-export of goods through the Maquilas which are located in
Guayaquil, Cuenca, Latacunga, Azogues, Ambato, Sta.Elena, Quebedo and Daule will -
mainly be carried out via the Port of Guayaquil because of their location.

47. Moreover, it is likely that the other maquilas may also import or re-export their
goods via the Port of Guayaquil, because this is the principal port where liner vessels
call from all over the world.
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Table [-2-2 Comparison between Zona Franca and Maquila

ltéms -

Zdna Franca

- Maquila -

Law and Ref-_gﬁIation's

Definition

Objectives,

Zona Franca Taw {Feb. 13, 1991)
Regulations (Sept, 11, 1991}

An arca delimited and authorized by
the President of the Republic as an

| Export Processing Zone.

To promote employment, generation
of foreign curiendcles, foreign invest-
ment, technical transfer, increase of |
export of goods and services, and the
development of depressed zones of

* [ the country.

Operations

Obligation

Customs and
Taxation Regimes

1. Administration Company
A conipany to adminisirate and
operate the zone.
2. Users of the zone
(1)Industrial company
(2}Commercial company
(3)Service company

All goods produced in the industrial
zone must be exporied except those
that CONAZOFRA approves for
domestic use,

1. The import and export of goods
through the Zone are totally free of
tax, duty and customs.

2. Administration company and
users have the benefits of exemption
of 100% of income tax, value-added
tax (IVA), provincial tax, municipal
tax, and any other now tax for a
period of 20 years.

3. Users are totally free of patent
tax and of all taxes in force on
produdtion, use of patent and
trademark, technical transfer and
repatriation of profits for a period of
20 years. -

4. Users will enjoy complete
frecdom in all currency exchange
transactions among each other
between zones and abroad.

| Maquila Regime Faw (Aug. 3, 1990)

Regulations {Oct. 31, 1991)

Industrial or service processing of the
goods imported from abroad for
posterior re-export,

1.. Modemizatioh and technical
improvement of the industrial sectors.
2. Investrent in advanced technology
sectors.

3. Man-power securing and its
training.

4. To promote high incorporation of
national produicts in the processing.

5. To stimulate the direct foreign
investment in the country.

Maquilador

Any natural or juridical person,
consoriium or other economic body
who Is qualified to operate the
Maquila.

Ali goods imported from abroad for
elaboration, perfection, transformation
or reparalion must be re-oxporied.

1. The goods whose import may be
authorized to a maquilador shall be
subject to the Spedial Temporary
Admission Regime of the Law, under
which the payment of tax and duties
will be suspended till final re-export.
2. Maquilador shall tender special
guarantee sufficient for an amount
cquivalent to 100% of the tax which
is payable and is in force at the
moment of acceptance of the import
declaration.
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ltern

Zona Franca~

_ Maquila :

Labor Regime and
Relations

Other spedal
dispasition

The relations between users and the
laborers are subject to Labor law in
force with following modifications:

(1) The labor contract in the zone, by
its nature of temporary character, is
not subject to the Article 14 of Labor
Law and can be renewed any time if
necessary,

{2) The wages ol workers must be at
least 10% higher than the minimun
wages that the workers of the same
sector in the country will receive. . |
{3) The wages fmist be agreed upon
in U.53$ and be patd ip sucres at an
exchange rate of free market in force
al the day of payment. -

{4) It is prohibited to make a labor
contract with minors less than 15
years old in the zone.

Users will enjoy- fece remittance
abroad of the net annua! profits
generated in the zone,

1. Maquila opération is subject to
Labor Law and Maquila Regime Law.
2. The labor contract of maquilado is
an agreement by which a person
provides his licit services and
personnel within a period of duration
of the maquilado contract.

3. The individual labor coniracis of
maqutla may be executed according to
the various forms in Labor Law,
These contracis will not enjoy the
stability contemplated in the Att. 14
of Labor Law. Therefore, maquilador
will be able to make a labor contract
for a period required for operation,

1. The import does not require
permission of the Central Bank.
{Approval ef MICIP)

2. For re-expoit of the imperted
goods and of the incorporated
national COmMponents, an export
declaration only is required.

3. The remiltance of the net annual
profits of foreign investors is ot
subject to any restriction.
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C. Regi'onal Development Plan Related to the Development of Port Aclivites

1) Rbad Dcvelopnlent Plan

48, The most important road in Fcuador is the route from Quito (Capital of the
Repubhc} to Guayaquil {the biggest commercial city of Fcuador). - There are many
industrial factories and agricultural farms such as banana plantations atong this road.

This road is the most frequently used for transportation of the coanmodmes to/from the
Port of Guayaqull ' _ : :

49, ' However, the cnty of Babahoyo, Capital of the Province of Los RlOS is situated
along this route. Since it is necessary for vehicles to pass through the center of the city,
traffic congestion has become a problem.

50. Under the circumstances, the Ministry of Public Works has a plan to conslruct a
new road . from Baba to Salitre {22 knv + 4 km of bypass = 26 km] which will be
completed in two years. It will not be necessary for traffic to pass through Babahoyo
after construction of the above road is completed. New route from Quito to Guayaquil
will be as follows;

Quito - Quevedo - Baba - Salitre - Daule- Perimetral - Guayaquil Port

51. ‘The plan and its budget {US$12 million) have already been approved, but financing
is a pending question.

52, Aocordmg to the Sub secretariat of Guayaqml Mmistry of Public Works, there are
no existing problems with other roads to/from the Port of Guayaquil.
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2) CEDEGE Plan

53

CEDEGE (Comlsbn de Estudios para el Desarrollo de la cuenca del Rio Guayas,

or Study Commission for Development of Rio Guayas Valley) is an organization altached
to the President of- the Repubhc '

54.

The objective of the CEDEGE is to promote agricultural development in Cuenca de

Guayas and Peninsula de Santa Elena. Figures 1-2 4 shows the active areas and the plan
of CEDEGE.

55.

Accordmg to the explanahon of CEDhGE the following projects are in progress,

(1) Ba'oahoyo Pro;ect (lmgatlon area 9,000 ha.) is for the cultivation of rice (not for
export because of the low productlon volume).

(2) Valle del Daule Margen - Derecha [lrrlgauon area 17,000 ha.) is for cullwahon
of rice {not for exportation becau_se_ c_)f the low production volume}.

(3) Valle del Daule Margen - lzquierda (irrigation area 33,000 ha) is a fulure plan.

(4 Samborondon Project {lmgahon area 9,000 ha} is scheduled for cultwahon of
ru:e

(5) Catarama Pro;ect (lrngahon aréa 5600 ha] is pianm,d for cultwahon of soybean,

rice, banana etc,

(6) Cuenca Baja del Guayas Project {1/0000 ha] is to protect agamst flooding of
the area. -

{7) Pedro Carbo Project (Irrigation aréa 7,500 ha.) is a future plan.

8) Peninsula de Santa Elena Project

- The construction works of the Ist. phase {4,387 ha) were already completed
in 1991.  As of 1994, 2,000 ha. of the total area have been cultivated for
mango, melon, and passion fruit. The rest {about 2,300 ha.) will be available
for cultivation in late 1995 or carly 1996,

- The construction works of the 2nd. phase (15000 ha.) are schedulcd to be
completed in 1995, and will be available for production in 1998. As this is a
big project, foreign export of the products should be considered. Products
other than rice will also be cultivated therein.

- The production forecast in the year 2,000 is 380,550 mt. of which around
250,000 mt. will be for exportation mainly to the l:.C The products will be
exported mainly via the Port of Guayaqull

- As to the remaining 20,000 ha. in the Sta. Elena Project, financing is a
pending question at present.
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AREAS DE ACTUACION
DE CEDEGE

Figure [-2-4 {2) CEDEGE Project
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Chapter 3 OVERVIEW OF THE PORTS IN ECUADOR
A. Ports in Ecuador

1) General

1. The coast line of Fcuador stretches about 700 km along the Pacific Ocean between
Colombia and Peru. Along the coast-tine there are four commercial ports and two oil
terminals. _

2. The ports of Esmeraldas, Manta, Guayaquil and Bolivar are commercial ports while
Balao and La Libertad are the porls for oil loadmg and unloadmg The location of these
ports is shown in Figure l-31 ;

3. There are other porls in the estuaries and along the rivers but export/import cargo
is not handled at these ports In that sense, the six poris above are the main ports of
Ecuador ‘ : : ' '

4. lt is sald that the cargo volume through the main ports, commeraal ports and oil
terminals, accounts for about 95 % for total foreign trade cargo volume in Ecuador. This
figure shows that the ports have-a very important role for - the eoonomlc activity in
Ecuador. ‘ :
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Figure 1-3-1 Location of Main Vl’o'rts in Ecuador
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2) Port Facilities of Main Ports -~
{a) The Port of F.smeraldas

5. The Port of Esmeraldas is situated at Latitude 00° 59’ 40° N and Longitude 7%° 38’
48" W,

6.  The port is located in the Province of Esmeraldas, in the northern part of Fcuador.
The capital city of the province is Esmeraldas city which has about 120 thousand
inhabitants. L o ' ‘ IR o

7. The construction of the port began in 1971 and was compl_e_te_dr in 1979

8. The port directly faces ‘the Pacific Ocean and the water area is protected by a
breakwaler., The depth in front of the port is more than 30 m and the Esineraldas River
mouth is positioned east-west from the port. The layout of the port is shown in Figure

9.  There is a 350 m marginal wharf with 11.5 m depth and at the end of the wharf
a platform for RO/RO ship is constructed, The wharf, warehouse and open shed in the
port are listed in Table 1-3-1.  ~ ~ I IR

10. According to DIGMER, maintenance dredging is required at the mouth of the port
because of the malerial sedimentation from the Esmeraldas River., One miore problem
of the port is the lack of the equipment with sufficient capacity for handling the
machinery of the petroleum induslry.

1. 1n 1991 an area of 22 ha in the port was designated as the Free Zorie and a chip
making factory is under operation. The chip produced at the free zone is loaded to the
vessel and exported. The study on the Free Zone in Esmeraldas was conducted by JICA.

12, Next to the port there is a fishery port, where many :t'ishery boats are staying. - |
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Figure 1-3-2 Layout of The Port of Esmeraldas
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Table 1-3-1 Port Facilities at The Port of Esmeraldas -

"+ Berth : R _ o
Type Number Le(xr\“ lh Diergllh A&x;tl)n
_Marginal 2 35000 | 1150 2600
(Ro-Ro Platform) | - - .
: Stbrage Facilities : . . .
Type " Number = 7 Area {m?)
e o T
Warehouse 1 _
{Banana)
~Warehousge 1 i
(Dangerous Cargo) - .
- Open Shed 2 176,000
Equipment
Type l Capacity (ton}) Number Remarks
Crane 60.0 RS U
Crane 35.0 2 -
Forklift 30 - 100 9 -
Hauling Tractor - 1 -
Header 40.0 2 -
Platform 5.0 - 400 18 -
Tug Boat 3250 - 1,2000 3 Unit HP
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{b) The Port of Manla

13.  The Port of Manta is situated at Latitude 00° 55’ 35* S ahd Longitude 80° 43’ 02"
W - _
14, The port is located in v the Province of Manabi between thé Province of Esmeraldas
and Guayas. The capilal cily of the province, Portovlejo cnty is about 4 km from the
port.

15. The port facilitles mcludmg the basin are protected by the jelty in the Pacific
Ocean, The water depth in front of the port is about 11.0 m. The Manta River mouth
is east from the port 'Ihe plan of the port is shown in F:gure -3-3.

16. There are fmger jelty piers and marginal wharves and the maximiin clepth is 10
m, The platformis for RO/RO ship are attached to one of the fmger ]etty plers The
port facilities are listed in Table I-3-2.

7. According to DIGMER, the installment of new fender is strongly requested i_n this
port. The fender installed before is covered with the concréte and rubber tires are
attached at present. One of the piers is not fully used by ocean-going vessels under the
coordination with other users. -There is a problem with the security of the cargo
ransported to the port because the area for the ocean-going cargo handlmg is not well
divided from the fishery aclivity. S

18. Next to the port there is a fishery port.  The study on the new flshery port
developmcnt was conducted by JICA in 1991 but the project has not yet commenced

)
3 V

-~

0/ 4 g 1

Figure [-3-3 Layout The Port of Manta
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Table I-3-2 Port Facilities at The Port of Manta

Berth
Type Number Length (m) Depth (m)
Pier (No. 1) - 1 20000 - 9.60
- Pier (No.1) 1 200.00 9.00
Pier (No.2) 1 200.00 840
:{RO-RO Platform) 1 - -
Pier (No.2) i 200.00 7.80
(Ro-Ro Platform) 1 - -
Marginal {No.3) 1 150.00 7.00
Marginal (No.2) 1 150.00 5.00
Marginal (No.1) 1 100.00 5.00
Storage Facilities
;  Type " Number . l Area (m?) -
Warehouse (Pier No.i) 1 2,232
Warehouse. (Pier No. 2} o1 2,232
Warehouse {Marg. No. 2) 1 745
Warehouse (Danger/C) 1 450
Warehouse 1 1,400
Warehouse (Interibr) 1 3,353
Open Shed 1 145,348
Equipment
Type Capacity {ton} Number Remarks
Crane 10.0 1 -
Crane 35.0 2 -
Forklift 15 - 400 3 -
Hauling Tractor 20-50 7 -
Header 250 10 -
Platform 500 - 600 4 -
- Tug Boat 13260 - 1,800.0 2 Unit;HP
Pilot Boat - -

135



(¢} The Port of Guayaquil

19. The Port of Guayaqull is situated at Latilude 02° 16" 51" S and lﬂngttude 79" 54'
49" W 5 _

20. The'port is lo'cated in the Province of Guayas. The capital city, Guayeiquil city, has
the biggest population in Ecuador with about 2 million inhabitants. o ,

21. The port was originally located at an inner part of the Guayas River but was
transferred to the present site in 1958. The expansion prO)eCt was executed in 1980 at
which time the present facalmes were construcled

22. The port has a 50 mlle access channel with design depth of 945 m and the Shlp
with draft depth enters lhe port on benefit of h:gh ude The layout of the port is
shown in Figure 13-4 e ‘ _ )

23.  The port consisis of a Convenllonal porl, container terminal and bulk terminal.
There are about 925 m wharf with depth of 10.0 m, 555 m container berth and 155 m
bulk berth. The wharves and storage facilities at the port are listed in Table 1-3-3.

24, DIGMER points out the necessily of the maintenance dredging of the channel, the
pavement work in the container yard and the improvement of the fender at the container
berth.. The shorlage of capacily for container handling in various flelds is also pointed
out. The port also has the problem of security on cargo. :

25. - Along the channel, there is a mangrove forest and many pools for shnmp breedmg
are found.
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Figure 1-34 Layout of The Port of Guayaquil
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Table §-3-3 Port Facilities at The Port of Guayaquil

Berth'

Type

Number

Length {m)

Depth {m) I Apron (m)

Marginal

5

925.25

10.00

- 1220

Marginal

3

555.00

10.00

30.20

Dolphin (Bulk)

i

155.00

10.00

15.00

Storage Facililies

Type

- Number

Area (m?)

Capacity

(ton)

(m?)

Warehouse

24

58,458

Warehouse (General /C)

7,200

Warehouse (Sugar)

- 30,000

CFS

14,400

Silo

2,000

Liquid -Silo Tank

Vegetable Qil Tank

G G e (DO e | e

240

Open Shed

361,800

Equipment

Type

Capacity

Number

Remarks

Railed Crane

30.5

Rubber Wheeled Crane

40.0

Crane

-50.0 - 700

Forklift

12,0 - 400

183

Hauling Tractor

70.0

20

Container Chassis

57

Platform

- 28

Tug Boat

1400.0 - 1,350.0

Unit;HP

Launch

250.0
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(d) The Port of Bolivar |
26. The port of Bolivar is situated at Latitude 03° 15'55" $ and Longitude 80° 0001"
- 27.. The port.is located in the Province of El Oro in the southern part of the costal area
of Ecuador. The capital city, Machala, is-positioned about 5 km from the port.

28.- The port is at the inner part of Estero Santa Rosa, approxu'nately 7 km from the
Pacific Ocean, The layout -of the port is shown in Figure l~3 -5.

29. ~ There are 378 m marginal wharves with 100 m depth and a finger pier anng
Estero Santa Rosa. The facilities at the port are listed in Table I-3-4. :

30.  Almost all cargo through the poit is banana and the shortage of berth for banana o
handling is pointed out by DIGMER.

31.  According to DIGMER the expansion of a wharf is planned by the Port Authonty
of Bolivar. The new berth is designed as a banana handling berth and the mstallment
of a crane is also under consideration, :

PIT 2 )

Figure 1-3-5 Layout The Port of Bolivar
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Table 1-3-4 Port Facilities at The Port of Bolivar

Berlh . ,

" Type . | Number | Length (m) | Depth (m) | Apron (m)
Pier =~ = ' 2 12000 |- 8.00 - 3000
Marginal 1 ' 378.00 _ 1000 { -

Storagé Facilities

. Type . . Number Area (m?) _
Warehouse ¢ . o < I B 12,768 o
Warehouse' (Banana} I S . - o
Open Shed : 2 ) 16,926
Equipment - _

S Type Capacity {ton) Number Remarks
Crane = B R A ‘ o1 _ -
Crane ' ' 35.0 , 1 -
Forkiift 40 , 17 -
Hauling Tractor 35 4 -
platform L 300 10 ' -
Tug Boat 480.0 - 1,200.00 3 UniHP
Pilot Boat - - 1 T

{e} Oit Termmal

32, The Balao Oil Termmal is located 4 km west from Esmeraldas City. Two mooring
buoys are: mstalled at the Termmal for crude oil loading.

33. The buoys are dwgned to serve oil tankers up to 100,000 DWT and are siluated
3.3 miles off coast with no draft limitations. The buoy delivery capacity is 38,000
barrels/hour. A buoy has designed capacity of 80,000 barrels/hour and another buoy
has designed capacity of 50,000 barrel/hour. .

34. TEPRE {Esmeraldas Oil Refinery Provisional Termmal] is located between the
commercial port and the Balao Qil Terminal and it is used to evacuate the refinery
~ producis. - TEPRE maritime installations and facititiés are a conventional mooring buoys
system composed of four moormg buoys desrgned for ships up to 30,000 DWT and 15
m maximum draft at buoy field, . -

35. La Libertad Oil Termmal is located in the Santa Elena Peninsula, 140 km west of
Guayaquil City

36.  The Terminal is equipped with the buoy system designed for an approximate

pumping capacity of 550 ton per hour and located 2.5 niles off La Liberlad beach. This
mooring buoy may serve ships up to 40,000 DWT and 11 m draft.
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B. Port Activilies in Major Ports

37. 'This chapter indicates ports acuvmes in six major ports. Four ports are managed
by Port Authority; the ports of Esmeraldas, Manta, Guayaquil and Bolivar. " The other
two ports are special oil ternunals, the ports of Balao and La Libertad. The port of
Balao is only exporting crud oil in international trade and the port of La leer!ad is
unloading petroleum product within domestic transport.

1) Cargo volume handled in Ecuador

38. Figure 13 6 shows the cargo trend movement in six ports Cargo volume handied
at Balao port is the largest, followed by that handled at Guayaquil port. La libertad and
Bolivar port vank third and fourth. The volume of cargo handled at the ports of
Esmeraldas and Manta port is small compared to the other ports, :

39, Table l-35 shows that total cargo volume handled in five major ports from
international trade (except the port of La Libertad) by is 17 million tons in 1993, on the
-other hand cargo volume of La Libertad (domiestic) is 1.4 million tons. The cargo voluine
of the five ports has increased by 32% during the last 5 years and the growth rate is
7% per year from 1939 to 1993. The oil terminal, in the port of Balao, handled 11.1
million tons of liquid cargo (only export} in 1993. The other four commercial ports
handled 538 million tons in 1993. In international trade Balao handled 65%, the four
commercial ports handled: cargo 35% in 1993,

Unit: Hillion ton
12

] ]
-
SRR

1
.
o

0 = W N =D
|

Eoe
o
A

: o Year - '
B2 Esme. IR Hanta Guaya %Bollvar .Balao %

o

Source DIGMER

Figure 1-3-6- Trend of Cargo Movement Major Six Pori
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'I‘ab}erl_-3-5 Total Cargo Volume of Major Ports in Ecuador

R_emarks PA, Port Authemty

1-3-11

Year - 1989 -1990 1981 i992 1993 | Share "94 " 93 PA
Port ' - ' : {%) (%)
Esmeraldas | L b b
Twport (bon)] 88,450 | Ti3.185 ] 185,496 | 964434 | 293,950 ) i 08 | L8
Export(ton)| 47,9631 | 50,583 | - 71,705 | 144,536 1 ~ 102,316 0711 . 3.16.
Total (tonl 206,422 :163.778[ 267,001 | 408,980 | 395,236} 2,321 ... 6.71
- Ship Call - 169 180 - 198 215 239 §.39 8.96
Manta L] SR (SNSRI EURUSVIRY ISR I
Toport{bonj| 99, 7807) T50,378 1 3,788 | 80040 | NI 03 | A TR
Bxport (ton){ 58,301 | 764,135 83,493 | " dgia00 | es, 920 | 0.8 [ LA
“Total (von)] 168,171 | 114,503 ] 117,375 | T ¥8E. 063 470,024 ) T 00| 289,
Ship Call 147 113 i90 296 301 ) ios7 | i.29
Gwavequil | L
Tewort b 1735586 | Tswarise | oo | g (e g | e | s
" Export, (ton)| 1,099,892 | 1,319, 287 | 1,737,169 | 1,657,068 | 1,793,038 | 12,48 | 85,31
_Total (ton}| 2,835,588 | 3,002,713 [ 3,767,748 | 3,810,170 13,935,997 = 23,13} ~ | 66.87
Ship Call 1,173 1,325 1,513 1,531 1,570 £5.13 53.87
Botivar | | R IR I S
wportiton| 88,976 | 6758 | a8 | e ee | g e [
Export {ton)| 1,009, 518 | 1,359,007 | 1,405,709 | 1,261,836 | 1,390,664 | 8,98 | 39,81
Total {ron)| 1,068,434 | 1, 454 760 .!-.4__7.8 554 11,332,820 [ 1,384,794 8.141  23.53
Ship Call 471 559 . 610 528 h57 19,56 20,88
ASubTotal . 1 o e e
.. Import {£on} .2..‘2'.5.2..9.1.1.. ‘.l..%l:i_'o’..?.f?ﬁ. .Z..?;ﬁ?...-‘?ﬂz. 12,620,964 } 2,644, 1121 100,00 §  100.00
Export{ton)| 2,215,764 | 2,793,002 | 3,268,076 | 3,112,459 [ 3,241,939 | 22.56 | 100.00
Total {ton}| 4,268,675 | 4,735,760 | 5,630,578 | 5,733,023 | 5,886,051 | . 34.591 100.00
_Ship Call 1.960 2,231 2,511 2,570 2,667 93.64 109. 00
Batao . 4 e I A
mport{tonll AT ol 0| . 0l .0 0.00f
. Export(ton)} 8,914,273 | 8,718,053 .3..0.7.5_.23.3. 10, 360,646 [11,129,832 | (5L X
_Total (ton)| 8,914,279 | 8,718,053 8,075,233 110,360,646 111,129,832 | 69.41 % ...
Ship Call 185 179 157 171 181 6.36
Total 1. ISRURN SSRUNURRURIINY NANURDRRRUN SOCTCTURVRINE IOURORTOIY SUOON
Tmport (ton} .2..'}:’22..3_1.!. 1,942,758 | 2,362,502 | 2,620,564 | .3.54.4..!_1.2_ Lo1ee.00f
- Export.(ton)l11, 130,043 i1, 511,055 12, 343,369 3,473,105 114,371,771 | 100,00 |
Total (ton)|i3, 162,954 113, 453, 813 14,705,871 16,093,669 117,015,883 | 100,00 [
Ship Call 2.]45 2,416 2,668 2.741 2.848 __100.00
Ta bibertad |~ ESII OO ST R R
__1!919@51(?9&1..!..313-.9..5.& 1,922,931 .1...30.3. 184 -.1._‘.3‘.3!!.335. 5493303
Jdoad  (ten)| el . L DR, 0 o 0f . (L SO
.. Total (ton} .!..3?’.9-.35.8. 11,922,931 | 1,908,184 ..1..9.30...3.3.:1.L_!_.49_3..993. URSUUTUIY SO
Ship Call 125 138 126 142 - 142
Ground Totall b bbb
Jmport (ton}] 3,432,869 | 3,865,689 [ 4,270,686 A.ﬁ!Q.&S.&. 4,138,015 |
i ..E?l.mlftz!.tﬁ?!!lil.!.J?-.Q..Qf!@. 11, 511,055 02,343,369 03,473,105 04,370,970 )}
. Total - (ton) 1.‘!..5&2. 912 [15,376,744 16,614,055 18,084,003 13,609,786 | .
|_Ship Call S 2,270 2,664 1 2,794 2,883 2.930
Source: DIGMER “Estadistica Porivaria Ecuador’ - :




2) Port of Esmeraldas

40. Total cargo volume is 395 thousand tons, the share in mternauonal Lrade is only
2% and the share of commercial port is 6% in 1993, Annual growth rate is 18% from
1989 to 1993 (Refer to Table I-3- 5) _

4. Major ‘commodities of nnport are iron . & steel, vehlctes and melal product The
share of these in this port are 61%, 18% and -13%. Compared 1986 and 1993, new
“imported commodities are cotton and metal production. The share of two are 13% in
1993 (Refer to Table 1-3- 6] o .

42, On the olher hand ma;or commodltles of export are banana (84%] and wood {12%)
(Refer to Tab!e 1- 3 7] : _ : S C :

43, Table 138 shows major unport countries: are the USA [57%], Braz:l (11%] and
Japan {9%). Major export countries are Japan (28%], 'I‘urkey [?0%] and the USA {13%}

4. Almost all cargo [99%) is transported from Esmeraldas port to the Pichincha
province, it shares about 99%. Secondary province is Guayas with a share of only 0.4%.
Figure 1-3-7 ‘shows that the shares of Plchmcha and Sm Datos provmce mcreased in
1993. ' Lo :

45. - Vessel size trendé'a're'sho'wn' in Flgu're 1-3- 8. Length of majof veésel ranges from
140-149 m and draft is more than 11 m in 1993. Esmeraldas port is located, the. Pacific

Ocean and its depth is the deepest among the other commercnal ports so vessels draft
vessels is also deeper than at the other poris.

3) Poft of Manta

46. . Total cargo volume is 170 thousand tons, the share in international - trade is 1%

With a share of only 3%, Manta port handled the least amount of cargo for international .

trade in 1990. Annual growth rate was 2% from 1939 to 1993 (Refer to Table [-3 5)

47, Major commodmes of import are vehicles & machmery, chemical product and paper
& paper product. The share of these in this port are 16%, 11% and 6%. Others of
Products is large accounting for 62%.  Between -1986 and 1993, vehicles & machmery
increased by 6 times and amport of chemical product by 3 umes (Table 13- 6)

48.‘- On the other hand major commodltles of export are fish (31%] coffee (14%) and
wood (9%) {Refer to Table [-3-7). - ,

49. Table 1-3-8 shows that major countries of 1mport are the USA (27%), Argentma
(11%) and England (6%). Major countries of export are the USA (48%), ]apan (12%) and
Spain [12%)

50. . Total container vo!ume was 10 282 No [full contamer is 6698 No empty container
is 3,584 No) in 1993.. Weight was 95991 tons. Fult container of import.is 4,502 No and
that of export is 2,491 No. Container has increased rapldly since: 1991 before lhss year
total container was between 3,000 No and 4,000 No.

51,  The cargo is mainly transported from Manta port to Manabl(4l%), Pnchmcha [29%]
and Guayas province(25%). Total share of three provinces is more than 90%. - Figure 1-3-7
shows that the shares of Manabi, Cotopaxi, Azuay provmces increased between 1986 and
1993.
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Table 1-3-6° Main Commodity: of lmpoft at Four Commeércial Porls

e

fsposi. Eiseratdes : Hante Uniti tea
. . 12€6 16%2 15393 ‘g3 ‘§3-88 19335 1990 1693 L ‘83858
i - : . harpdy s beraih)
Fortilizers - . _ - 1. 267 9.23
at ) . _— ~
Cezent and conratryclicn 2 adz | - - 84 0.03) 45,22 63 §F 3] e.78 | 14.43
Fued srd ferivative - 1 123 28 8.81) 4.¢€2 1. .
| Paper and_paper greduggy 1.382 8] 184 B.2v | Q.57  9.65%) _.8,0833 7.3861 8.45) 9.7%
Wheat e, R
Animel Qil : : : _ 616
Yegetabla 0il i . 4,734 11,223 986 | .83} _a.21
Lotlen o 1.872 | ' _1.1@% 2,38 _ e .
Melal preducts o TITs.se5 | a9.5e2 ] 13.se] | us.e1ef  3.9859 1,873 ] 1.38] ®.12
Uehicles ang llchinerp 3P, 922 21,863 54,293 18, 47] 1078 §.5039 2.5%8 18,537 ) 18.251 %.2% |
Chemica )l producls 2,631 3,458 4,683 ) " 1.58 1:78] . 4.398 4,122 12,047 1R.£6 2.14
 Iron, sisel end other za) 82,0881  &1.926] 176,712 | 6i.81| 2.i8 8,628 18, 361 i2770 ] .56 2.ig
Corapts aaf Pulses R I : o ) o . 303 23 2.26
Qther preducl; ' €.648 4.818 13,885 £.74 2.49 15,763 4,224 72,378 £L.67 £, 45
lolll : 123,733 §13.135 292,920 | 123.82 2.37 64,151 59,318 114,193 192.02 1,78
i lmport ; . Guaysguit * : o Bollver :
19£5% 1952 ©1933 93 "#3-86 1988 1992 1883 '93 "33-86
L hara(n) fharety)
Ferlilizers 137,734 214,412 285,798 ‘g. 81 t.49 21,818 19,439 0.3 [
Qot i 32.828 23,856 34,518 1.6) 1.85
Ceaent snd constryclion 24,318 3,821 $.312 a.25) @.12 12 % Q.41
Fusl and dorkvative 342,251 3,657 L L 8.2k 2.0t ' e
Papar bné pasar progusts 163,851 183,622 285,836 9.5% 1.22 23,758 ?3 jjg___ 12,531 43.83 ) 1.7
Wheat - . § C3ed,897 417,956 444,064 | 22,74 ) M.A5)0 -
Anigat 0i1 N R ! 14,822 S.382 )" @.29 )
Uggelable Oil _ 15,4517 Z3. 437 5,828 8.28 e.33 .
Cotien A : [
Hetel products . i . 41,384 FENY)
Ushlctes and machinary 29,855 60,498 114,625 5.3% 1.28) 7521 33 1,972 1.88) 2. 35
Chemichl products z95, 4490 | 235,973 | 388,446 18, 14| 1.33 186 758 3.681 3.64 | 33.49
Iron, steel and ¢ihwr ma 261,767 _"lﬂﬁ.llﬁ 263, 798 12.352 %L 4 1,872 6,14 3,885 .23 3.72
€éreals and Pulses [ D e
Othee products . 296,818 233, 8Qi 463,478 2L 68 1.87 11,462 3,954 2.7 2.13 2.26
Total (2. 003, 474 |1. 603,432 )2, 141,185 | 1Po.egd .83 59,237 95.1753 9&, 132 ] 188.22 1.60
iaport Tetad . . -
1986 (3:3F ] 1993 ‘33 . [*93.85
) . j&bntqtt)
Fartilizers - 169.628¢ 224,892 2B8.B5Y T.82 1.29
Dat . 32,829 3,866 34,518 1.30 1.0%
| Congnt gngd onstruc&;g_ _.A4. 418 | 4,491 5,237 0.24| .14
N i 348,288 3,794 4,487 9.17[ 2.8
Paper and napor brcducts 203, 6867 267,733 253,882 9.61 1.2
| ¥heat | 384,997 417,956 244,184 16.81 1.1
Aninal 631 : 616 14.822 8,382 b.2a g.74
Uegetable Oi ) @, 898 ] - 3¢.665 8,894 B.25} 2.34
Gatton @ 1.9t 1.10% 8.a4
Helel producis N TN T I T 3.12| .28
Yehicles 3nd machinery 185,122 €6,592 | 183,222 7.151 1.510
Chanlcal products 298,569 24d.pdal 128,632 15. 47 5.37 |
Iron, stesl sad other wmy 374,523 | 283,584} &43,255 16.95 | 1.223
Leronls and Fuisas e 383 293 2, 0t
Other producis 329,418 306.687 $%9.572 ze.8d 1.67
Totsl - 2,330,362 u.s:a,?ss_g.elz.asa 189,02 1.13

Source: DIGMER
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Table 1-3-7 Main Commodity of Export at Four Commercial Ports

$carce: OIGRER

2,993,022 [3.241,948@

[-3-14

E<gact Esperabiss - N i . Hants . . )
1356 1538 1%73 ‘493 W kg1 1988 1992 1693 %3 "93-86
. Share (k) : [Sharetx)
Suger
| Egoana : s 45,651 5,053 [ 64.85 ] 13.€6
Cecac o o . 38 346 V.89 [ 27.93
Taftee - z9,1€3 23122 7.562 1 13.52) 0.2%
Fiztase) — .
Seases . 387 4,349 T.18
Fish, siustaces snd w3l : 32,204 ] - 2%5.93% 17,82¢ ). 3t1.35] @.54
Wecd and balss woad §.E48 ) 515 12,637 ) 2.3%)] 6.8% 387 5,839 RN REN-H
fiiesn hLanana | [T R D e i o 3.63 6.560 ) .
Gikar products 3,149 411 2.829 2,18 .38 o 4.183 14,207 16,855 33.14 £.83
Tolal : 12,357 9,883 182,316 ) 182 .29 B8.2% €5.917 £4.,125 ) - 55,5211 1€3.22] @.8%5
Export Guaysquih i . Ealival - .
t926 1322 1593 33 ['93-88 1958 139 1932 ‘93 "33s86
s Bharaun . Ln‘a:ett;
Sugar V6, €At [ 18,635 12.2128] @.68| @.7%
 Banany 436,310 | §8%,215 J1.339,453 | 4. 70| 2 78§ 598.770 |t.3947.564 [t,282.5€66] $5.42[ 1.¢3
Cacag 57,657 T4. 828 57. 130 EN 1.52 . B -
Cotles T2.421 74,311 £1,%613 4.5% 1.84
Fistaeal biE, T3) 4,157 - B.22)| 0.es ’
Sesaxs 18 g.22 : -
Fish, crustaces and mall 35451 ThH. 16 122,918 8.6 2.94 653] .. 1.8%8 1,645 8.13 2.52
1S, 595 1, 1e7 J11, 1087 g.62 9.73 ' 3§
. 23,754 §8,942 24, 2ES .e2) 1.18 - 4,358 $.697 .
| O4har products 73,835 13z, 511 156,811 8.6% 1.9% 5 3.878 §.053% 2,47 11,58
Yoial ) 433,455 Jt,319.267 |1,793,835 | 122.02 1.92 0p, 237 {1,359, 027 (1,293,864 ] 180,22 1.43
Erpart fotatl . : :
i55€ 19339 1953 *5% ' 9386
. . Khare (%) 5
Sugar §e.E 48 18, 83¢% 12,232 2.38 2.13
Esnany $.359, 729 2. 5719, 462 |2, 0R9, 33 §3.57 1.52
Lacao 31,552 14,6232 =®.87¢ 1.8t 1.54
Colfse er. 523 21,433 | €9, 79% 2,.1% 0.83
Fishuaal - 194,731 4.157 - .23
Sanan: e N i 151 4.3% 2.13 -
Fish, cruslozea ard madl €E,338 1 _B3.,123 120,858 .73 1.76
Wesd and balsa woed 17,632 14,642 28,£§5 2,83 1.6¢
fGreen btynaas o 33.512 SA.6B45 37,783 .16 1.11
Ottar products ET.C42 51,267 131, G4E 9,68 .87
Tatal 908, §8E Lgd.ea 1.6%




‘Table I-3-8 Cargo Volume of O/D in Four Commercial Porls in 1993

laport ) : Uaity ton  Expori Unit: ton
ESh HaNT GURY BOLI Totsl - L ESH HANT suaY BOLI Total

[31] 128,469 ] 30,6587 § 922,252 | $3.403 1,072,815 3 3,238 25,984 1¢3.997 355,645 11,038,662

Arpenting 15.279 | 12,855 | . o zaas | arganting . : 133.859 42,677 | 176,815

Fuslradis t,038] Ti.e3s || Eatgiva s.3149 | Zramis|_ 3,973 336,085

Talgive 52,318 | 4,513 55,983 [ critae - IETE ML ST R BT 1T

Beapil 32,599 | 2, 1851 128.757 | asd 83z | cermuny : 82d | 1a2. 9470 101,013 | 334.764

Conads 2,551 156,772 159,353 [ Hetlang - - 1,438 37,152 33,650

Chite 16,207 5,829 1T.41@ ) 99,428 iren . 1,443 10,443

Colondls _539.3¢d I sz |l 1tery R e Ay | Frz.s23 | deram

Engiand 6,981 6,981 I} Jopan - 29,125 | 6,591 61,397 | 12,479 |_189.872

Gerasny : 4,287 218 £5,263 || Kerea 6,421 [ 1.957 978 ]

Iren 3.028 - : - 3.928 }| Kaxlco . L. 136 | 1,187 15,093 21.3248
ety . a8t b | maeza|_ 11,431 || New Zraizne] . {_as,ers 45,073

Japaa 25,286 | 5,249 308,535 || Pusrto Rico | 2. 465 21.9879 23,536

Korey 3.3 3.324 Spela 8,832 28,468 35,331

Hexico §.278 103,368 1,164 115. 848 Turkay 22,459 ge. 489

Kaw Zeadand . . 565 565 | Uesazunial 4478 4,418

Pery 3.299 © 3.289 Dihars cb19.23016,812 133, 454 161,237 351.872

Portugal 58 56 || Totsi 182,316 55,627 1,793,238 1.258.664 3,241,938

Sesin 2,522 ‘ 2,602 |

Tyrkay 3. 886 3,885
_Venszusial 4,258 : : 14,268 |

Olhers 8,392} £2,121 502,793 [ 17.83% £t1.861

Tote) 292,928 14,193 2,142,959 | 94,138 P, 6dd.112

Shars of Cargn

. Unit: & ° ) Uritl: %
Esh TANT LUAY, gotl Totel. - ' Giay BOLY Totel

usa 56.84 £5.88 13.84 55.74 44,36 usAa 33.12 27.%% 33.83

Argeating 5. 22 11,38 .69 2.2 ¢ 1.87 || Arganting 1.87 | 2.31 5. 4%
eusteelin _{  B.€a) a3 .31 e.e2| g6l Bargiun 15,12

sigiva 2.e3d 2.02 2. 84 1.7§ ' .15 Lhila 4.917
eazil 11.13 1.52 £.83 e.e : .20 Carnany T.91

Canada p. 82 2.28 .32 2.¢ .8 Hollerd 2.87

Lhils 5.53 5.83 3.61 - - 3 lren . a.e2

Colbabia .03 2.e3 3.24 2.e3 .62 1] ey - 4,43

Engiangd 2.03 £.1 2.e0 e.el -8.26 Jupan 3

Germsany 9.ea 2,2 2.%3 1.84 . 2.k )f Kerea . .

Tean 1.3 2.2 e.09| e ed| - 3.5 )[Bexice [ 8.

Itely 0.08 2.64 2.0 §.8% @.43 Key Zastand | 9.8 2 |_8.e9 a.

[ Japan 8,620 45 e.ea| e.e? 1.15 || Pusrte Rico | .00 _e¢.41 @.

Kerea .13 a.2a e.&8 é.22 .12 Spain a.eép|12.22 ¥,

Haxito 1.82 8.22 £.18 1.24 4.38 Turkay 23.21 8.2 a,

Kew Zzaland € 4. ~e.ep 8.62 2.82 fenozuslel 4.37 .88 8.

Pary 82| .22  e.ed 3.50| e dz|foirers 104t | 12, 471 i8.23 12,49 11.16
| Poctugsl ~a.e 8. 2.83 2.98% B8 ctak 103, 22 JIg2. 62 193.24 183.08 122.83
| $p9in a.08 2.2 e.98 a.22 2. 1P )

Tutkay 2,08 .e.2 2.e2 4.13 2.1b

Venszuseiald 4.8 -2.0 - g.e2 a.e2 . _B.5d

Oihsrs 3.52 32.92 23,37 13.85% 2l.5@
| Tolal 103.e3 | 123,80 192.Bo | 122 22 163.08

Source; DEGHER
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52.. Vessel type trends are shown in hgure 1-3-8. Length of major vessel is 0-119 and
160-169 m and draft is 9- 109 . This trend ‘is almost the same level between 1986 and
1993,

4) Port of Guayaquil

53. Total cargo volume is 3.9 miillion tons, the share in mternatnonal tarde is 23% and
the share of commercial port is 67% in 1993 Annual growth rate is 8% from 1989 to
- 1993 (Refer to Table 1-3:5),

54, Major commodlhes of import in 1993 are wheat {21%), Chem:cal products (18%] and
iron & steel (12%). Growth of fertilizer and chemical product has incréased at a greater
rate than other commodmes from 1986 to 1993 (Refer to Table 1-3-6). - :

55. On 1he other hand, major conmmdmes of export are banana {75%), flSh (6%) and
coffee (3%) in 1993.. The three commodmes maintain same trend between 1986 and 1993
(Refer to Table 1-3-7). _ : -

56 Container cargo has mcreased annually Tolal container volume was 126,627 No (full
container is 78,551 No, empty container is 48,076 No) in 1993. Weight was 1,207,688
tons. Full container of import is 37,208 No and that of export is 41,343 No.

'57.  Table 1-3-8 shows that major countries of import are the USA (43%), Canada (7%)
and Brazil [6%) in 1993. Major countries of export are the USA (39%), Belgium (15%)
and Chile (9%).

58. The cargo is mainly transported from Guayaquil port to Guayas {74%) and
Pichincha province (22%). The third province is Azuay. Figure 1-3-7 shows that the
share of Esmerafdas and Bolivar mcreased from 1986 to 1993.

59. Vessel size trends are shown in Figure 1-3-8. Length of major vessel ranges from
150-159 m and draft is 7-89 m in- 1993, :

5) Port of ﬁolivm

60. Total eargo volume is 1,384 thousand tons, the share in international tarde is 8%
and the share of commercial port is 24% in 1993 Annual growth rate-is 7% from 1989
to 1993 (Refer to Table 1-3-5] . ,

61.  Major commodities of lmport in 1993 aré metal products (44%), paper products
(43%) and iron & steel (4%). Metal products appeared only in 1993. In 1992, major
commodities were paper products {79%), fron & steel (8%) and fertilizer (5%) (Refer to
Table 1-3-6).

62, On the other hand, major commodlty of export is banana (99%). This port is a
special port for banana (Refer to Table [-3-7}.

63. Table [-3-8 shows that ma}or countries of lmport are lhe USA (57%), Italy (10%)
and Belgium (5%). Meanwhile, major countries of export are the USA (28%], Italy (25%)
and Germany (15%}. _ _

64. The cargoes are only transported from Manta port to El Oro provmce (100%] But
Figure I-3-7 shows the share of El Oro province slightly decreased in 1993,
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65. Vessel size lrends are shown in Figure I-3-8. Length of major vessel ranges from
140-149 m and draft is 7-8.9 m in 1993.

6] Port of Balao _ _

66. Total cargo volume is 11,129 thousand tons, the share in international tarde was
-65% in 1993. This port is only for exporting. The annual growth rate is 5.5% from 1989
-to 1993 {Refer to Table 1-3-5).- _

67.  Major commodity of export is crude oil. Ship cal! in 1993 is 181. Length of major
vessel is more than 220 m, draft is more than 11 m and dead weight tonnage is more
than 600,000 tonis in 1993

63. Ma)or countnes of export are the USA (43%}, Korea (23%) Panama (8%) and Peru
(8%) in 1993,

7) Port of La Libertad

69. Total cargo volunie is 1,493.9 mllhon tons, thls port is only for domestic unloadmg
of oil product in domestic. Annual growth rate is 2% from 1989 to 1993 { Refer to
Table [-3-5).

70, Shlp call in 1992 and 1993 is also 142, Length of major vessel is 170-179 m, drafl
is 9-10.9 m and dead welght tonnage is 30,001-32,000 tons in 1993.
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C. Admipistration and Operation

1) Qutline of Ecuador I’ort
71.  In Ecuador, lhere are four main commeraa! ports and two mam 011 termmais as
shown below, ‘ ‘ ; 4 : :
-+ - Commercial I’orls
Esmeraldas
Manta
. Guayaquil - - o
. Port Bolivar T
- Qil Terminals
Satitral _
: Balao ... = g ST B : o
In addltton, private mternauonal trafhc terminals and hshmg porls are mcorporated in
the national port system.

72.  The main laws concerning Ecuador port are Port General Laws {Ley General de
Puertos) which stipulate administration of all port installations, maritime waters in
Ecuador, and National Pori- Administrative Regime Law (Ley de Regunen Admlmslratwo
Portuario Nacional) which outlines the Port Authority and its purpose. :

73. According to Article 2 of the Port CGeneral Laws, policy-making, plannmg,
management, coordination and control of the port policy’ are carried out by’ Marine
Merchant and Port Nalional Council [Cons-ejo Nacional de Marina Mercante'y Puertos,
CNMMP), through General Direction of Merchant Marine and the Littoral (Dnreccnon de
la Marina  Mercante y del Litoral, DIGMER} and Port Entities.

74.  Figure I-3-9 shows the system of port contro! in Ecuador.

2) CNMMP

75. CNMMP, the highest organ of government refated to the navy and port, is
comprised of the following members. _
- Minister of National Defense (Ministro de Defensa Nacional}: President of Council
- General Marine Commander {Comandante Genelaciones Marina)
- Minister or undersecretary of Foreign Relation (Relaciones Exteriores}
- Minister or underseaetary of Public Works and Communications (Obras Publicas
y Comunicaciones)
- Minister or undersecretary of Finances and Public Credits (Finanzas y Credito
Publico)
- Minister or undersecretary of Industry, Commerce, Integration and Fishery
{Industrias, Comercio ¢ Integracion y Pesca) '
- National Development Council {Consejo Nacional de Desarrollo, CONADE)
- First Zone Director of Navy {Jefe de la Primera Zona Naval)
- Navy Maritime Development D:rector (Director de Desarrollo Maritimo de la
Armada)
The General Director of DIGMER takes part in the Dircctors meelmg of CNMMP in the
capacily of an assistant.
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76. The main responsibilities of CNMMP are as follows.

- To approve the Port Entities Tariff. Regulation and any changes or mod:f:calxons

- To make decisions concerning the establishment of new ports.

- To permit the use of porls or maritime water installations for commercial
purposes. ,

- To approve the annual plan of activities of the national port systems submitted
by DIGMER,

- To approve the general investment pian of national port systems and port entities
annual budget.
- To determine the port entltles ;urlsdlctlon

- To recommend three candldate of director of port entities to the Presxdent of the
country. .

3) DIGMER -
77. - DIGMER oversces the port and navy policy determmed by CNMMP. It has the
following main duties,
- To suggest the establishing of a new port or use of port to CNMMP.
- To approve the port regulations.
- To study the improvement of the national port organization systems.
- To make periodic mspectlons and recommendalions te the port entities.
- To approve the organic personnel of port entities
- To over see the progress of the annual operation targets approved by CNMMP.
- To inspect alt ports in Ecuador.
- To evaluate workers in the poris of Ecuador to decide which people should be
promoted, which require further training etc.,
- To'study documents submitted by port authorities; monthly statistics of operahon.

and performance, annual balance sheet ard any others.
- To grant titles and register list for the maritime personnel.

4) Port Entities

78. The port authorities and the oil terminal supermtendents are considered as port
_entities in accordance with clauses of the National Port Administrative Reglme Law.

79. Port Authority is on one hand an autonomous pubhc institution, or fmancnally
independent of the government, They own capital and resources used for port activities,
facilities, equipment, operation, administration etc. On the other hand, it is necessary to
submit annual budget, personnel affairs, port tariff and so on to the government. Qil
terminal superintendents are able to regard as special port authonty by right of own
patrimony and funds.

80. The port authorities exercise their jurisdiction only over the port zone which had
been determined by the law, corresponding to the CNMMP. Planning, construction,
investment, adminisiration to improve and maintain the maritime terminals fall under the
administrations of CNMMP.

81,  The property of the port aulhonty consist of all propertles and facilities present at
the time of its establishment as well as théy acquisitions made after that time.

82. The port authority generates income from port services such as use of pier and

anchorage, technical assistance, rent of port authorities’ properties, donations and some
others,
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83. The responsibilities of port authorilies in their jurisdiction are as follows
- To use and assign port services and facilities.
- To classify and regulate services and facilities.
- To establish the administrative rule and port service control,
- To apply the port laws and regulation to the facilities and services.
- To collect the port charge according to tariff regulation approved by CNMMP,
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Chapter 4 NATURAL CONDITION
A. Meteorological Condition

1) Climate and Weather

1. . ‘The ctimateé of the project site is classified Into semitropical arid one which is under
the influence of the cold ocean': current, so: called the Peru Humboldt current.
Remarkable charactei lsu(,s of the clunate are:

[1] There are two seasons, ie ramy SEaASon (December to May) and dry season
Uune to November)

[2] Cloudy weather is’ dommant throughout the year number of f{ne days is few,
whlch counts about 25% of the year.

Table I-4-1° Weather Condition

1. Year 1988

Month | | WEATHER (nomber of duys)
- _days) R
- Fine |Fine ToCloudy | € IoudL Rain_ |

Jarmary | 3 3 5 22 *(22)
February - _ 1 27 (2%
March - | 3 3 ‘ 24 {26)
April 1 6 137(19)
Mazy 8 8 15 (12)
ine 5 I 16 (6)
Tuly 9 11 i (2)
August 8. 2 14 (0)
ISeptember | 6 9 15 (5)
Oclober 3 3 20 {(5) -
November | 4 4 22 (7)
December i 2 28 (28) |
“Note: {22) means rainy days
2. Year 1983 (Year of Nifno)

Jamiary 1 30 (28)
February 2 27 (26) |
March 2 29 (29)
April 1 29 (29) .
May 4 T aen.
Jume 7 -23(23)

July 9 22 (22)

[ August 6 12 13(5)

| September 2 8 20(9)
Oclober 9 22(9%)
November 4 9 18(8)
Beeember 2 b A3
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2) Temperature ‘ : FETRETUR o
2. Temperature of the site is summarised as below.
(1) Maximum temperalure of the month ranges' from 31° to 35", average
temperature ranges from 23°C to 27°C and minimum temperature ranges from
16°C to 24'C, : SRR

12) The highest temperature in the past was 359 Cin January 1988, on the other
hand .the Iowest wids 15.8'C in- February 1971. o

(3) There is a tendency that the temperature in ralny season are about 2 to 3 C
- higher than'those in dry season. - - . ' _ CetoEl

(4) Although location is ‘near the equator {tropical regioh] rmmmum iemperature

becomes below 20°C due to the mfluence of the Peru Humboldt Current (cold
ocean current).

- Table.1-4-2-. Temperature _
{Latitude : 02°09°30" Longitude :'79°53’2{}? L _Alti;ud_e 7 m.)

- T WEAMIMUM JEME ERATURE . - : MEAN T5 MPERATURE iX*C

Yer §o (Eeb M (A By [Foe Thly DAcg Y350 8000 [Mon [Dec TAMNUAL | °°  [¥ear Jlen [Feb {00 [ 2ot Moy Thne Rl Tacg [Sept [OcL [rtew Des fronvual
wspl{mrfara]ssa[aaa]szs|ssazalmia|aaafsar ]| sy tosaf2ea a3 | esa]acofzen faar | e ) rag|rea|2ae] 256} 232
V560 1560 | - :

LA RIRAEI T AT IR T RF LA RIS ECASEF TR FTR AR ] FIAN BN ST T cheserfasv e fastfasu]asean]2ze) narfas e x| ars] e 248
I E I R IR R BT R BT A EEXR FIR AT I FTTS KON E2F ) AT werfasgfesa fasofasalass (zxa|maz|2azfasn|rof2un]269] 249
sl fare|sraimanl e nsmsfarrfnasasonr]az] 112 wey |26 |asrj2snfssr{asz{rfsfae| |y oo 2ae] 240
1zed {3z o]z oo ne|sza]szyns] nye rsafass|asafasofaso]dsaf2as [t va|nma)sajase] 243
voss [aafarelszafmao|nasana|saafsrofraooro]ras]anf 340 |. wes|asvaso|26olzso]snfasrraafren]as|acsuajurz]| as2
156 (el véfrns|uelnafazafiaefrefarn]ralnr] vecg | 363 ass Jace]ssafase|aanasifaco]zanfiaaaasfass| aso
1ot (axa)azolaso]sss|sanlasn]rsefaas]aaslazc]ssaaz] ass T IR A B AV R A t A BRI L A R N1 X LT
AL R EEEE KPR EETARIE EERY SR LT TR RIS R RERR KXY Y wes | 2oy | aseera[aas|yafas] el farn]2eafsp]| 112
1559 [xsp )33 gaa]sanfaralazoaz]sna]s2gsenfsan]sst] 153 wes |lasalzre] e zrafrry syt aan]2aefaarfasz|2ce| z8n
ey lssa el mrefanefann rrolaitfardfars|oarfaas]  as¢ 1w | assaes {avol zenfasy faea|taadana]aan]aanf 2] ase] 212
i sl e valusins)xeinzisss|ae|aanfise] is: i teri | idafassasafag0 s |aea]isfasa]aapferafacalasn] 203
1rfasutarlseglasolsanlaafsraisie]sio]sen|arafsso] 3sa wisr{assfasiarafasr 2o ss]asaasafase]ass e 250
sl uelnz]ns|nslaasterr]afrss| 233 wr|sa]acalrrolzen|aso)as|asarfaag |z ] 249
Wil sasiare|naa e el szesinfsia]ssa 142 YIS TR T ARITISIT R FENE FEES FINE FERY FTRS U T %0
s asatis fnolsialne|sat]olne|ne|nafarclses| e o pwos|aselassacadscafast freanrg e 2ia|rn]rs)zas] 24¢
isisaze{aar |y einas|snd |aze el szadasnjrslssal 2 s dg|esa]aco]zeafreaasn]asa|2ce] 248 2er{asalzey] 134
wir e |3 fsxs|alne 6|06 asrsaafasa)  ase vl fa]ea]mafga)asa]aa e ar|as{zer] s
IR EIEREIE-Y STRR R EERAR TS A PR R RTT R EITY ETRY ETX 0 I TR 1| 266 fzen] 266|263 aish|2e0]2a9|2a9 240 263]2e0] 258
ed (048 (s faar|as3|aasfzao|asalsasfaze|alaan]are] 4 o fssesfana fara o] e re2as | aan| 2ol assfasofasa] ] zes
pag s asaf oo aiofrzainnalazs)riofaaaizes]asey e clasmmiasrferofareimafarodaisaaofaciaasfaaszerjaing 253 |

(a) Max imum - Lo . (b)Y Mean

MINIMIM TEMPERATLVRE NS C

[Fewr [T JFeb. [Mnr | Forid] 3 [Rre [iufy Tag [3et [O T¥or [Dec [RNRTIAL

wet[usnr ot wslnnqirol |zl aoelasa]iss (1 5]
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3) Rainfall

3. Annual rainfall from 1915 to 1988 is summarised in the graph as s.ho'wn- iﬁ Figure
I-4-1.. '

{1) The maximum annual rainfall in the past was 4,230 mm in 1983 which was the

year of El Niho. Daily rainfall is recorded every 6 hours interval in the

- meteorological station and most of heavy rainfall occurs with 2 to 6 hours in

a day of the rainy season. According to Table [-4-1, the maximum rainfall in
the past was. 196.4 mm per 6 hours in March 1983 (year of El Nifo).

(2} Except for the year of El Niflo, annual average rainfall is 1,120 mm, maximum
one was 2,500 mm in 1924 and minimum one was 360 mm in 1985.

{3) It 1s concluded that heavy strong rainfall is coricentrated at a certam day of the
ramy season. _ . ,
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Figure [-4-1 Record of Annual Rainfail
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- Table 1-4-3 Characteristics of Rainfall

1983 (Year of EF, NINO) cood b s (Unitcmm)
Month Rainfall Daily Rainfall . 6 houss
. PR Of‘he"f' " P i Srasetel L
I MAX. | MEAN | MIN:TMASCT MEaN — | MIN,
Tamway 6017 434 (204 (23 |44 |7 i
Februmy ~ [539.4 (2607387 T 07T T 1560 340 07 '
Morch — [830.5 “|adsa (339 108 [1964 [356 , . {08
Aprt le06.4  [is62 [353 1.0 1090 (267 08
May 16217  [164.4 |30.1 2.5 966  [21.5 0.4
(June 5299  |111.6 |25.6 13 1100 [258 02
Tuly [2925 313 |31z 0.6 525 |11 0.1
August 1822 122 [4.0 2.0 Negligible
September |18.9 62 207 1.3 Negligible
October  j4.0 Ncg!igibl.c Neé!igibl@
November |11 Negligible ~ Negigble
December - 186.4 284 |77 04 e 2-6.6  18 02
1988 (Ex_amplé except EL Niio Year) - B g "{il'Jni't: mm)
Month Total Daily Rainfalt Rainfall per 6 hows
Rainfall of . : SR
the Month i o .
‘MAX. | MEDJAN | MIN. | MAX. | MEDIAN | MIN.
January 287.8( 1171 28.3 1.2 63 12 1.0
February 21761 33 24.9 1.0 36 16.8 1.0]
March 7.0 3.6 30| ol 3.6 30 0.1
Apnil 2619 713 26.3 13 768 25.8 1.0]
May - 257 219 13.4 L7 132 7.8 1.0
June. MINUS 1 NEGLIGIBLE NEGLIGIBLE
Wy — {MINUSt NEGLIGIBLE NEGLIGIBLE
August MINUS 1 NEGLIGIBLE NEGLIGIBLE
September  [MINUS 1 NEGLIGIBLE NEGLIGIDLE
Oclober |MINUS T NEGLIGIBLE NEGLIGIDLE
November 1.1 NEGLIGIDLE _ NEGLIGIDLE
December 45.1 18.0] 3.0 11| 18.0] 30 03

a4




4) Humidity _ ST

4. Monthly humldl{y of regular year {the years nor affected by El Nino) ranges from
87% -to 97% maximum), 69% to 77% (average) and from-39% to 49% (minimum). On-the
other hand in the Ei Nita yéar (1983), those values range from 91% to 98% (max:mum),
74% to 86% {average) and from 43% to 59% (minimum).

| Table l4 4 Hl!ll]ldlty

LR T P A R R . [T TEE B

umt (%)
Year 1983] MAX | Ave | MIN
Janvary |98 86 55
ey February : |95 . |84 - 154
March 98 g4 57
AAprid . |97 |85 59
May . |97 |83 . |54
June . |98 82 1M
July . © |97 . |81 {53
August 96 = |78 |50 . ]
September |96 177 |49 - ]
October - |95 76 50
November [91 174 4
December |96 |74 - 43
I T it {% )'.., |
Yoar 1983 MAX | - Ave | MIN |
Janumy {97 |75 |43 o
Febmmy 197 |77 15
March 91 |67 © |36 ]
Aprit 197 T4
May 96 |69 47
June 92 74 48 )
llly 193 9
| August 91 73 46
September j87 71 42
| October |88 73 47
November |90 {72 43
December |95 169 39
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5} Wind Condition

5... Wind velocity in this area shows 7.4m/s as maximum and 3.2m/s as average. The
major value ranges between 2m/s and-4m/s, consequently wind condition in this area
is regarded as a.low intensity, which corresponds to grade 1 to 3 (light breeze} in the
Beaufort Wind Scale, U L : : S

6.  Whilst with regards to the wind direction, it is reported that wuth-w_estern winds
are predominant throughout the iyear (Final Report on investigations on causes of
sedimentation and recommendation on remedial measures on Access Channel, June 1985).

" 'Table 4-5 Wind Velocity

Latitude : 02° 0930 . Longitude : 79°53207 - Altitude 7 my

Jan |Feb, |Mar | Apri Majf June |July § Aug. | Sept. O(;L'-HO?. Dec. | AYERAGE

1962| 13 {10 | 13| b5 1724|2830 28291 28|25 . 2.2
19631 21 | yS5 |6 j 11y |22 29 22| 22 |2t 27| 25 23
19641 22 |14 | 27 (14 |44 | 25| 26| 54| 58| 53| 30 5.1 35
19651 1.9 | 1.6 1.3 14 | 18] 28 ¢ 57|33 |40 43 ] 3.9
1966 | 26 |21} 21 | 21| 26 |31 | 34%38| 43|43 4140 32
1967 | 26 | 24 | 20| 26| 27 |34 4244 | 43| 47| 44| 3.8 35
1963 | 3.0 | 28 | 28| 60|33 137 (39]44| 42| 43139 38 3.8
19691 32 | 291 22} 24 ]| 25 | 23 139 | 34 ] 43| 39°) 36| 33 33

1970 26 |27 | 28| 25} 27 |30 41| 38| 41| 44]40] 36 3.3
1971 31| 26 | 31 1 281 33 |33 | 27|36 41 4a3]39]as 3.4
t97121 29 | 29§ 30|29} 27|27 | 303337 37]38]32 3.2
1913 27 | 29 {27 | 31 {'27 | 29| 32| 38| 36738 38|32 3.2
197430 2713030 29 22| 22|27 44|45 45|33 3.2

1975 30 | 22 | 23| 22§32 |33 |37 |48 47 {27 (27]3s 3.6
1916 23 | 3227 |36f05 |33 39|as]| - |az(42]s0 .
197728 [ 34 | 27| 30] 34 |45 |32 46| - | -} - | - -
1938 - § | « | - | < | 4336|3974 |54]54] 40 .

Max, 7.4 mfséc A\}erhge J2mfsec . . Min. 1.0m/sec
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'B. Geographical Condition -

7. Project site is located far inside of the Guayaquil Gulf, The gulf shows a U-shaped
morphology with a mouth opened toward South to the Pacific Ocean {Refer to Figure
i-4-2).

5 0.5 .10 I5KM"
[ == |

ESCALA GRAFICA

15¢A PUKA

Peada Arengy

o - _LamitEe e SPRERYEUOE — ﬁl\(‘

'Figu_re'l-4-2 Gulf of Guayaquil
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Total area of the Gulf is about 1,000 km and the length is approximately 70 km. ‘A
major river {Guayas Rwer] which combines two rivers (Daule, 13,800 km? in basin area
and Babahoyo, 17,900 m? flows into the gulf. Confluence point of the River Daule and
‘the Babahoyo- is' situated about’ 70 km upstream from lhe mouth of the gu!f where
Guayaquil city is developed,: -+ .7+

8. Inside the gulf, especially i_n the western side of the Guayas River, many islands,
shoals and marshes of wild mangrove forest are spread and many estuaries from drain
* system irregularly. Cobina, Del Muerto and Salado are the name of the main estuary
which extend inside the gulf. - The area covered with mangrove forest is estimated at
about 400 km? which' function ‘as both natural reservoir against erosion and resources of
marine fauna. The Port Qf Guayaquil is developed at the estuary Cobina, and access
channel of the Guayaquil port:is extended through the estuary Salado leading the Pacific
Ocean. The access channel (about 90 km long} starts from the point of Boya de Mar
and connects with the basm “of the port at the esluary Salado '

9. There is a large istand (named Puna) at the moulh of the gulf in \‘-"thh two
channels are formed in the west and east s:de, named Canal del Morro and De Jambeli,
respectively. RS . :

10. Besides, there is an arhﬁcnal channel wnth sluu:e gate belween the Guayas River
and the Estuary Cobina, which is located about 5 km north-east of the Guayaquil port.

11. In the hmter}and of the gulf there are gentle hzllq with 100 to 200 m in elevation
coniposed of sedimeniary rocks. Mudstone is the major liothology which dominates the
soil type of the river bol{om, consequemly clay and silt are dommantly transported.

12.  Main geologlcal composmon in the esluary area is- alluvial soil (Holocene in
geo-age, clay and silt fraction is mostly) which is transported and sednnented by the
river and tide flow to a large extend.

C. Oceanographic Condition

1) Field Survey by j'ICA Study. Team

13. Oceanographlc surveys were carrned out b the JICA Study Team mcludmg ticle,
current and wave observations and bathmetric survey around the port. Location of
surveys are shown in Table {-4-6 arld Figure I-4-3, and techmcal terms of each survey
are as follows: . ,

P I3 =
"Ij)\} -
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- ', Table 1-4-6 'Odéanographic Survéy - -~ 1
Station Period lnierval Instrument Reinarks
Tide 1 15 days |Every 2 Tide Gauge o
hours

S e ST
Current

3w cii'éysr,

Continuously |Gurrent mter

{Dircction and ~ |water
Velocity) surface
Wave i 30 days |2 times a Visual
. |day o ;
Bathretic | - SUEREN I
Basin Aréa [175 ha - 50m pitch Echo Sounding
_ {30 km) . : .
Access 90 km = - Echo Sounding |along Navigation
Channel Route

1te Feastama

CLEGEND
"Tide Observiation
- '@ Sstation
' Cﬁtf€h| 0bsgrvatidp'
@ shetioen |
Bathymetric Survery. .
- Basin Afé;
Actess

Channei.

Figure [-4-3 Location of Field Surveys

[-4-9:
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All survey works were done by INOCAR (Instituto Oceanografico de la Armada) in
August, 1994,

2) Tidal Record

14.  As a result of the observation, parllcular lidal elevataons at the Guayaquil port are
summarised as follows (Refer to Figure 1-4-4). ‘

Crown HagtofExelng . Note;

 8:953 Fuillion : ' :

i © ¢ {a} MHHW (Mean Higher High Water}

BMiGM-E‘ (UL+ 5. 335) T _ Mean-level of the higher of
- , . the two dally high waters.

| 4268 MHHW

{t) MHWS - {Mean High ‘Water Sprmg)
" Mean Level of high water of

Ll 4002 MHws © the spring time.

[} MSL  {Mean Sea Level). This is the
average level of the sea surface
over a long. period.

{d} MLLW. {Mean Lower Low Water)
2015 MSL - Mean l\_evel of the lower of the
4 two daily low waters."

e} MLWS  {Mean Low w_atef Spring).
‘Mean level of low water of the
_ . spring time :
0.283 MLLW
0.008 MLWS =0L

" Figure I-4-4 Tidal Range

3) Tidal Current

15. Along the coast of the Pacific Ocean in the South American, cold currents runs
northward, which is named PerG, Humboldt Cold Current. This current is split into two
parts around the Jatitude 10" §, flows westward to the ‘Galapagos Islands-and the other
advances its cowrse to further north traversing the equator. In addition the Equatorial
counter ocean current {also cold one) which is originated from the Galapagos Istands
which joins with the PerQt Current at the equator to at the area 5° N in Latitude, In
the period from April to December those currents run North toward Panama, but from
December to March those. turn lhetr dnrection to the south and come to down near the
offshore of Perf: . _ ,

1-4-10
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16, The dominant factor of the current in the access channe] is the one of lhe estuary
Salado and gulf of Guayaquil. ' As above mentioned macrographic origin of the cyfrent

in_this area is the Péru Ocean Current, however from the local view. point, tidal current
of the gulf of Guayaquil is major factor regarding the channel because the gulf has
sufficiently wide area and direction of the gulf is west to east [perpendicular to the
direction of the Peru Current). The current in the gulf and the esluary is principally
controlled by the ebb and flow. In the year of 1981 it was studied in relation to the
dredging work for the channel. -~ Movement of the current is shown Figure 4.7.
According to those, in the time of Lunar hour 2 and 4, up tide flow occurs from the
mouth {oward the inside of the gulf, that s, velocnty and direction of the current are 0.6
to 20 m and NE. On the other hand in the time of Lunar hour 8 and 10 it lums to

~the ebb, 06 to 20 m and SW in veloaty and d1rect10n . o

sod

A QUAYAS ESFUMRY q
: i g Walih :
(a) Lunar Hour:0 (b)) Lunar Hour:2 (¢) Lunar Hour:4

GUAYAS ESTUARY GUIEAS E3TUARY

-

. 'Bl'd'

¥ e

’ et ’ . - .
GUAYAS ESTUARY s @ wnﬁs ESTUARY GukrAs smsﬁ
. , For M e . e .
TR A ) " i !/gr\?-"!’ Lo v reag T 1 i / " neus
{(¢) Lunar Haur:6 {e) Lupar Hour:8 (t)Lunaf Hour: 10

' Figliré 1-4°6 Tl&alCurrent mGulf '}ofi‘éﬁ';éfyaqpiili N
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17.  "As concerns the basin of the port, tidal current was measured at 3 'points as shown
in Table mentioned above. The result is modified in Figure [-4-7 and sttmimarized as
follows.. Genérally, slack water occurs 30 to 45 minutds after local hngh ‘water with the
‘maximum. velocity of 50 cm/s and-an average velocily of 10 em/s in géneral and main
direction of the curfent is N, EE and ESE'of ‘azimuth which nearly coincnde ‘mth the
direction of the estuary flow. , ‘

L ‘-l.ﬁi AN

T
e

Caa iy

P

mp——
P

Figure I-4-7 Stations of Tidal Current Sufvey

Table [-4-7 Current Velocity in Basin of Port

(trom Aug, 16~Sepl16, 1994)

Station|Direction| Velosiltylows)
' N ' ] Max [ Ave
B N 3a |
ESE . 30 .
2 N BV T de
' ESE 1T
£ 10.

+Curreut Yelocity is measured at 2. 5n under the water surface
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4) Balhymetnc Condlhon,

1s. : Bathymetrlc Condition in the port basm which was carried out by the Sludy Team
is shown in Figure 1-4-8. Water depth of navigation clearance in the basin area defined
by AP.G. is minus 10 m. As a result of the survey it is concluded that lhe clearance
is sufficiently kept. : .

19. In the criteria of AP.G., water depth and width for navigation in the access
channel are 745 m (In case of considering the amplitude advantage 9.45 m) and 122
m for two navsgauonai lanes. In 1989 and 1990 dredging work was carried out and the
present navigation route. has been provnded Content of dredging work is mentioned
below. .

Dredging Section |  Water Depth | Target Depth

(km From Boya Mar) Before Dredging (m] By Dredging (m)
48.10 to 4920 8.0 -9.2 . -85
51.30 to 63.03 73-90 . 8.0
6386 to 6771 - 7479 o - 8.0
69.51 to 71.19 _ 76 -80 ¢ 8.5

20.  As a result of the survey, updated balhymemcal condition of access channel are
summarised. (Refer to Figure 1-4-9)

{1) Three shallow areas are found, those are 16 km to 17 km in distance {80 m
deep), 53 km to 69 km (8.0 m to 9.0 m deep) and 72 km to 73 km (80 m to
9.0 m deep) :

{2) In compare with the sounding result of 1991 (after -dredging) and present
condition, serious sedimentation is no found out.

{3) However, there is a tendency that new sedimentation progresses gradually in
the section of 66 km to 6935 km and 72 km to 73 km.

5] Wave Condition

21, In the previous study A.P.G. 1985, it-has been reported -that swell and high waves
in 2.4% of time on an average around the outer area of the access channel. In other
words, usually, wave does not occur nor only low wave appear there. In addition
waves inside the estuary consist of locally generated wind waves with a period of 4
seconds and its height is less than 0.5 m. In this study, wave observation inside the
port basin has been carried out for 30 days. The result shows that wave condition in
the basin is calm all the time (wave height is less than 5 c:m) as shown in Figure 1-4-10.
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D. Soil Condition -

1) Regional Geology

22.  Project site is located in the inside part of the Guayaquil gulf. In’the hinterland
of the gulf sedimentary rocks [sandstone, mudstone) spread in the form of gentle hills
100 to 200 m high, which is called Tertiary layer in geological time, On the other hand
major geological composition in the gulf consists of Alluvial marsh and coastal deposnts
that has been:sedimented through. the process of geological sea recession. - These
$ed1ments consist mainly of fme soil,

2) Subsurface Survey

23. Conslclermg enfargement of the berth and other construction work of the port
facilities, boring 10 holes 300 m long includmg S.P.T. and laboratory test were performed
by the contractor "HIDROSUELOS" using the boring machine of the rotary. 7 (seven)
borings were done on the future layout of the projected area line and 3 (three) were
executed within the hinterland which belong to the projected lands. The location of
bormgs is shown in F:gure 1-4 11,

Natuegh
Mangrove Jungie

Trinitaria

PR s )
o]
‘L Islond o )
F SCALE Lwson
. #0 L) nn T B4y AEn \?L( Ll b
ceerens Do

Figure 1-4-11 Location of Borings

In each boring at every one meter deep, a SPT (standard Penelration Test} was
- performed, taking undisturbed soil sample at a time. In soft soil (clay or/ and slht),
samples of undisturbed soil were taking using a thin wall sampler of the Shelby Tube
- Type, mserted into’ lhe ground by hydraulic pressure, .
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24, Ten boreholes (B ito B 10) totalling of 300 m were drilled and .the, depth of.each
boring was as follows:

Table [-4-8 Summary of Borings i e dyan o ol

WS [oAUM [T B[ B2 | B3 [Ba o[ BE, [B& | 87 | BF | B9 ] TEI0
SEA BED |MLWS. | 500 | 03 | & | 020 | 200 | 440 1 a9z, | 550 | +0%0 ] +53 .
DEFTM [ (MSLY | (o309 | 08| @3 §op2ns) | cade biedne foens |eBa | e et
POTTOM [MLWS,. 2430 | 3970 | 9160, | 5020 |.-3200 | 140 2640 | 3650 | 290" 2466 -
BORING LENGTH" | "3 m 30'rh '30m.‘ Nm | m _3U_m' .30:5«:;, .':'!Om,_ 30m 3-0m

NO. OF $PT 30 30 26 % M PO
IABQRA- DISI‘UR {I}:'&?O Ez-}':??o ”!460 8)-1323 |(103-13.00 | (1332250 | (16, 1370 18)-55.20 | (21}-13.10 {24}-mzq
TORY BED 2}-14.90 631760 | [3)-2540 [(11}-17.00 |{14)-20.00 { §17)-22.80 | (19}-23.70 | f22}-20.10 0. ¢
TEST SAMPLE 7}2300 (12}-29.00 | {35}-29.00 20)-32.50 | 123)-28.1¢ -
UNDES- J1-3: «21012-0: 220 {30: - 360§4-1: -320 }5-1: 4460 |: None |71 250 . 912 250 |10-1: +0.34
i |TURBED . | 1-2: +100] 2-2: 5.2 3-1: « 66014-3: 870 s b0 o |raiE] o 92 -325 10-2: -1.20
SAMPLE | 13: -1.10 | 2-3 8,70 133 316042 Nooe( 33 800 ). - | - - | o', 10-3:-5.00

: 14w LT : S i5sd000 | ¢ . : SN NN et

185 5.00 : ' i

For laboratory testing, 24 disturbed samples were obloine_d from the 'SPT_ .oarrloler and
25 undisturbed samples were obtained from thin walt (Shelby Tube} samp!ers

25. The soil samples oblained from the bormgs were sent to the laboratory for testing.
All tests were performed according to the Aerican Society for Testing and Materials
{ASTM). The soil classification is carried out in accordance with the United Soil
Classification System.

26. The SPT results are presented in tabular form as well grasped in the drill logs.
The disturbed samples were obtained in every obtained in every case from the SPT
samples after each test was performed. The following laboratory tests were performed
on the disturbed samples. :

- Grain size Analysis and Classification
Liquid Limit and Plasticity Index Tests
Specific Gravity Test
- Dry Density and Wet Density Tests
- Natural Moisture Content Test

For samp'res composed of loose sand or loose srlty‘ sand the dry and wet densnty tests
could not be performed. S

27.  The following laboratory lests were performed on lhe undxsturbed samples obtained
from Shelby Tubes Samplers : :

Grain Size Analyzts Test and C!as.srflcatlon

Liquid Limit, Plastic Limit and Plasticity lndex Test

- Specific Gravily Test Lo
- Dry Density and Wet Density Tests '

Natural Moisture Content Test . . .

Unconfined Compressive Strength Test

Consolidation Test

3) Soil 'I‘ype L

28, As a result of boring wol'k and S PT soﬂ lype in the berth aréa IS shown on lhe
geological profile (Refer to Flgure i-4- 12] o

L]

1
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Figure 1+4-12(2) Geological Profile

The following 4 kinds of soil distribute from top to deeper position, and those are:.

(1) Clay (Cl): It covers the bed surface of the basin about 10 cm thick. This clay
layer is combined with silt, It is very soft and its v01d ratio is extremely large, '
consequently big seulement is foreseen.

- (2) Sand (S): It consists of mamly fine grain sand whlch underlles below the clay
- layer with about 3 to 7 m, thick

(3) Sand, Silt Alternallo'n_ (SlSt]: From the View Point of grain size it is'ihe
mixture of fine sand-and silt. In some places sand and silt fraction appear
. altemately 20 to 50 cm in interval.

{4) Silt (St): It is relatively homogenous siit which spreads the deeper range wnh
about 10 to 20 m thick. Fairly well consolidated and it is hard in consistency.
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4) Soil Properiies

29, As a result of laboratory test, soil properties are summarised below. In the process

of boring, undisturbed sample by thin wall sampler and disturbed sample of S.P.T. were

collected and test have been carried out. Physical and mechanical properties of each soil

type are shown below. RRRE ' - :
(a] Physical Properhes

Table 14 9 Physu:al Propertles

Soit Type GS' ‘Sg' Wn rt § pL | LL |01
c |en |27 {30-130{13] 37 |9%| s
8 | sM |28 |16- 24{ 16 - | - | NP
sy/st | ML | 28 |[13- 42 18] 20 { s9 | 30
St | ML | 28 |37- 50|15 ] 36 | 66 | 30

Note: G5 : Classification {ASTM}

CH : Clay of high plasticity

SM : Silty Sand

"ML : Very find sand, sﬂty sand with shght plasticity
Sg : Specific gravity of soil grain (g/cm’)

Wn : Natural Water Content (%)

rt o : Unit Weight (g/am’)

PL : Plastic Limit {%)

LL : Liquid Limit {%)

Pl : Plasticity Index (%), NP Non Plastic

(b) Mechanical Properties

Table 1-4-10 Mechanical Properties

Soil Type [ SPTN. [ I . (kgf(/:m?) (‘9., , Ce
_a ] o0-1 0.2 005 | 0 | . 25
.S | 40-50 0.5 0.05 45 | Neglibible

S/t {30 -40 0.5 L 02 40 | Neglibible
St | 20-30 1.0 04 1235 | Negtibible

Note: '
S.P.T.N : Blow number of standard penetrauon test.

qu Uniaxial strength (kgf/cm?) : Average value test.
In case no test qu.= (0.01-0.05) x N.
: ¢C:~ Cohesion (kgf/cam?). It is empirically given by the formula
= (0,1 ~ 0.5) x qu. ‘ .
& Angle of internal friction ( * ). [t is given by the formula @= Rool
_ (12N) + 15 ' '
Ce: Coefficient of consolidation

LR
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(¢) Engincering Geology DA ey

30. Overlylng Clay (Cl) on the bed top:with 0 m-'thick. is: régarded as-a-sericus
seltlement layer. As a consequence quantity of selilemerit is- eshmated at’about.3'inetérs
in case of ordinal .embankment and/or:stiticture- consiruction: - ln addition ‘negative
fl‘lCllOll in the layer should be considered. N

31, Silt (St} and sand silt alternation layer (S/St) of which S.PT.N. exceeds 30
underlylng in the range of 20 to 25 m deep below MLWS can be considered for the pile
and/or pier foundation (Refer:to Figure 4.9).¢ Actually In the existing berth, piles and
piers are placed into this silt layer. Penetration depth of pile and/or pler is about 5 m
on the average. and bearmg capaaly is estimated at 30 ton!m Corsn

32, As constructed in the existing berth ‘Tip’ rap embankment of r0ck and/or boulder
material is regarded to be an appropnate method for not only the counterwelght action
against shdmg but also !he protectlon agamst wave 5counng

E. F,arthqtjaike‘ :

1} General

33.  Ecuador is located ‘in_the. northern district of Andean Volcamc range and it is
famous as an earthquake country It is reported that_in the whole part of Fcuador
annual seismic occurrence is about 3000 times.. In order to study, the seismic condition
for the project, earthquake record arcund Guayaqunl (inside 150 km in radius, for the
past 10 years) have been collected as shown in Figure 1-4-13. :

398 Q04 767, 001

EPICENTQAL
DISTRIBUT[ON
EARTHOUAKES:
1928-4,25-1932,12,30
. B Hagnitudet 0.00 - 8,40
C ] Mk 2332 . 32
" LEBEND

o XXTW |
AWK
[ I

. Seisnoneter
St=Ht Record
Uo!cano

Sl OOO e .
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Figure 1-4-13 Seismic occurrence Around Guayaquil
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34. Frequency of earthquake in the project site, Total numbers of seismic occurrence
in the past 10 years are counted' at 332 (annual average 33). Among those, the
carthquake of which magnitude is larger than 3.0 are counted at 277 (83%). Furthermore
numbers of intensity larger than magmlude 605 are counled at 3 {0.9%).

2} Examples in the neighbourhood

35. Seismic coefficient (khg) for design. From the previous design documents of port
structures of port siructures of AP.G. the seismic coefficient is unknown, however
according to the design *: report. in relation G this région ‘and also for the design of
bmldmgs or civil infra-structural in the nelghbourhood 015 has been adopted to be the
selsrmc coefficient as show below, ' ,

Table 14-11 Seismlc Coefflaent

Location : < .Kh. ’ Stimcturesr
Choné - Portovicjo 0.15 | “Tunnel, Channel
(150 km Nor{h of Guayaquil) | ") © .
- Daule - Peripa ~ {015 | Dam (H = 80 m}
(100 km east of Guayaquil) : T
Catarama 0.15 | Pumping house
(70 km east of Guayaquil) : (10 x 8 x 10 m)

Note: Detail Design on the Water Resources De»elopment for
Chor o ortowejo River Basms -

3] Seismic Coefficient Analysis

36. The design coefficient (Kh: the ratio of lateral force against vertical force should be
determined wilh the following formula with consideration given to the classification of
region where structured is located, that of the soil condition and the degree of
lmportance of the structure, . : ‘

Kh = KszxCl

where X = Regional sesmic coefficient
Cs = factor for subsoil condition
Ci = coefficient of importance

37. On the other hand, the Distribution Map of the Maximum Seismic Lateral
Acceleration in Ecuador is shown by the Technical Research Institute, Ministry of
construction in Japan, and the Distribution Map is in Figure 1-4-14:

Accordmg to the map, 100-150 is an adequate value in the neighbourhood of Guayaquil,
and the design seismic coefficient is:

Kh = Dh/g=150/980=0.153

where Kh = Desigh selsmic coefficient
Dh = Max. lateral-acceleration (Gal:cmi/sec’)
: = 150
g = 980 an/sec
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@ 150 ad

F;gure I- 4 14 Dlstrlbuuon Map of Acc. (Gal)
{Return penod 100 years})

4) Sessmnc Coefhc:ent for the Pro;ect
38. Con31der1ng the relauon between the coefhment of sets:mcnly and the scales of

struclures, it is concluded that K, = 0.15 is regarded as an approprnate value for the
Project of the port of Guayaquil.

1426



F. Characteristics of Estuary and River

39. It can be concluded that characteristics of natural condition at the existing port of
Guayaquil is clam, similar to the inside sea. Since the port (both basin and access
channel) is developed in the estuary and marsh area of the inner Guayaquil gulf, rough
condition of outer-sea is mitigated. Only the beginning part of access channet {(about 25
k long, 27% of the whole] faces the outer-sea condition,

40. As mentioned above, taking into account of calm condition there is no serious
problem in the port such as high tide, wave, rapid current and strong wind for the port
design. However form the river view points of Hydro and Geomorphology, following
two defects are found, those are

{1) Ground surface is covered by huge amount of very loose fine soil 0 marsh
which is apl to produce the sedimentation. Since 1985 prawn farms were
rapidly developed around the estuary Salado and considerable area of natural
reservoir for flood and erosion control was lost.  As a result sedimentation
were increased.

(2} Meandering of water course is found in tﬁro locations, te. (i) Puna Arenas
(buoy No. 66 to 67} and (ii) La Esperanza {buoy No. 72 to 77), where flow of
the channel is jammed and sedimentation is accelerated.

41. Characteristics of sedimentation around the port is summarised as follows.

(1) Upper reach area of buoy No 36 (access channel 48n km in distance). In this
area many estuaries join at the estuary Salado (flow discharge of catchment area
is large} and smooth flow is jammed by meandering, consequently large amount
of sedimentary material is distributed.

(2) Generally, the following.rdatlon is empirically found between the grain size of
sedimentation and the velocily of water flow (i) Sandy soil deposit in case of
speedy flow. (ii) Clay and finer soil deposit in case of slow flow.

In the section of buoy No.} to 17 in the access channel {0 to 30 km in distance}
flow  condition is the same as outer sea (speedy), therefore sandy soil is
distributed.  On the other hand in another section from buoy No. 17 to the end
of the access channel (30 km to 94 km in distance), condition is like creek
(slow flow}, consequently clayey soil is spread. m Especially, inner part of the
channel {buoy No. 70 to end, 84 to 94 km in distance) water flow is extremely
gentle, as a result suspending Clayey soil is widely drifted. density of this soil
is 1.2 g/em® or less and its thickness is about 3 m to the boring (hole No. B-6
and B-8 carried out in front of existing berth).
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