24.3 Overall Evaluation
1. The result of EIA is summarized as follows.

Table 24-3-1 The Result of EIA

Item Result of Evaluation

Air, Noise and No significant impact by Short Term Plan.

Smell Quality A new road bypassing the town area is
proposed.

Water Quality No significant impact by Short Term Plan

Apploprlate countelmeasures such as
sewage processing system in inland areas
are expected to be realized as soon as
possible by all authorities concerned.
Terrestrial Ecology | No significant impact by Short Term Plan
around the sites.

Displacement of No significant impact by Short Term Plan
Villages and {C-3)
Facilities Careful coordination is reguired especially
at the master plan stage concerning private
piers {B-3)
Navigation Safety | Calling ships is limited in number.
Others 2
Marine Poliution | No specific problem is anticipated.
Disposal of No specific problem is anticipated.

Dredged Material | Dredged material is carefully disposed not
to cause environmental pollution.
Appropriate monitoring should be

continued.
Employment Remarkable effect is expected on the whole.
2. Impact of the project in the Short Term Plan on surrounding

natural environment is small and negligible. On the other hand, direct and
indirect employment will be created through its construction and operation.

3. The following environmental concerns and recommendations
should also be noted:

o It is recommended that local government institutions cstablish a
monitoring program of water quality in the bay area to cvaluate the
performance of their sewage treatment systems and solid waste programs.
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It is recommended that the local authorities initiate a large-scale
reforestation program to restore native species.

It is recommended that the local authorities initiate a program to recover
some commercial marine fauna species, such as: Anadara grandis (Casco
de Burro), Palinurus sp. (Lobster) which have been over exploited.

It is recommended that the local authorities initiate an environment
education program with the participation of environmental government
organizations.

The sunken ships and boats should be withdrawn from the arcas where
they could cause accidents in the future.

The administrative office of the new port should establish and enforce
specific rules for treatment of the sewage from the docking ships to avoid
poliution in the port area.

The adininistrative office of the new port should implement preventive
measures to prevent oil spills from vessels, and prepare emergency

response equipment and procedures to contain and elean-up accidental oil
spills.

The administrative office should stringently control vessel traffic during
port construction to prevent serious accidents.

It is strongly recommended to establish a program of cooperation with the

respective government organizations of Honduras and Nicaragua to
implement measures that will decrease the pollution of Fonseca Gulf.
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25. OVERALL EVALUATION

1. Two alternatives, C-3 and B-3, ave prepared and evaluated as the
Short Teym Plan. Main facilities arve the same for both cases. They difter only
in project site.

2. Viability of the project was evaluated from various points of view

mentioned in the preceding chapters. These evaluations are summarized as
follows. '

25.1 Alternative C-3

3. Alternative C-3 is planned to the west of the existing Port of Punta

Gorda, utilizing the arca of the existing Port of Cutuco(CEPA-
FENADESAL).

1) Engineering Soundness

4. The proposed construction site for new container and bulk berth at
Cutuco is rational location due to cabm marine condition throughout year as
well as port access road. The topographic, bathymetric and geotechnical
conditions have no significant engineering problems for construction of the
port facilities. The adjacent high land located at the new port may he applied
future expansion area after excavation as a borrow pit for the project.

5. Water area in front of the construction site is sufficient space for
the work boats and mancuvering.

2) Economic Feasibility

6. The result of economic analysis in Chapter 22 indicates that EIRR
of Case 1 and Case 2 is 18.2% and 17.0% respectively, which is sufficiently
high from the economic viewpoint. A sensitivity analysis is conducted to
check EIRR when basic conditions change. Even when costs increase by 10%
compared with the base case and benefits decrease by 10%, EIRR registers
15.2% and 14.2% respectively.

7. Assuming the discount vate is from 8%-12%, NPV of Case 1 and
Case 2 are US$ 122 - 46 million and US$ 107 - 37 million, while BCR of Case
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1 and Case 215 2.13 - 1.556 and 1.99 - 1.44.

8. Accordingly, the short term development plan is economieally
feasible.

3) Financial Feasibility

9. The result of financial analysis in Chapter 23 indicates that FIRR
of Case 1 and Case 2 is 9.3% and 8.7%, which exceeds the assumed weighted
average loan interest rate. A sensitivity analysis is conducted to check FIRR
when basic conditions change. Even when costs increase by 10% compared

with the base case and revenue decreases by 10%, FIRR registers 6.9% and
6.3% respectively.

10. Accordingly, the short term development plan is financially
feasible.

4) Environmental Aspect

11. There are no important or non-substitutive natural components in
the project site of the Short Term Plan. The impact to environmental
components in and around the site by the plan is small and negligible.

12. Appropriate control on disposal! of dredged materials is
recommended. Construction of a road bypassing the town area is also
proposed. Regardless of the port project, in addition, a sewage treatment
system to control inflows of inland pollutant should be realized as soon as
possible with the cooperation of all authorities concerned.

13. On the other hand the Short Term Plan creates direct and indirect
employment through its construction and operation, contributing to the

regional development.

5) Conclusion

14, Based on the comprehensive judgment from various pdints of view
including items mentioned above, Alternative C-3 1s recommended for
exccution. The result of overall evaluation is summarized in Table 25-1-1.
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Table 25-1-1 Qverall Evaluation for Altemative C-3

ftem Result Remarks

Berth construction sites are all in good
Good ‘ :

Engineering Aspect ves : .
& g Asp condition for construction.

EIRR and related indices are good.
Economic Feasibility | Good | Project greatly contributes to national

foreign trade and regional development,

FIRR is good.

Financial Feasibility | Good Projeet has profitability.

Project has no significant environmental
Good |impact and coniributes to local and
national economy and social stability.

Environmental
Aspect

25.2 Alternative B-3

1. Alternative B-3 is planned to the east of the existing Port of Punta
Gorda. Space for a marina (CORSAIN) and a power plant (CEL) is reseved.

1) Engincering Soundness

2. . The proposed construction sites for new container and bulk berth
are with favorable conditions. The topographic, bathymetric and
geotechnical conditions have no significant problems for construction of the
port facilities.

3. However, the proposed port site is located at comparatively
shallow water and sea bottom layer with soft clay and silt. The dredging
volume will increase compared with another site ( C-3 ) for the basin
notwithstanding short entering the port from ocean side.

4. Water area in fiont of the construction site is sufficient wide for
work boats and maneuvering.

2) Economic Feasibility
5. The result of economic analysis in Chapter 22 indicates that EIRR
of Case 1 and Case 2 is 17.3% and 16.1% respectively, which is sufficiently

high from the economic viewpoint. A sensitivity analysis is conducted to
check EIRR when hasic conditions change. Even when costs increase by 10%
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compared with the base case and benefits decrease by 10%, FIRR registers
14.4% and 13.4% respectively.

6. Assuming the discount rate is from 8%- 12%, NPV of Case 1 and
Case 2 ave US$ 117 - 41 miilion and US$ 102 -32 million, while BCR of Case
1 and Case 2 1s 2.03 - 1.47 and 1.90 - 1.36.

7. Accordingly, the short term development plan is economically
feasible.

3) Financial Feasibihity

8. The result of financial analysis in Chapter 23 indicates that FIRR
of Case 1 and Case 2 is 8.7% and 8.2% respectively, which exceeds the
assumed weighted average loan interest rate. A sensitivity analysis is
conducted to check FIRR when basic conditions change. Even when costs
increase by 10% compared with the base case and revenue decreases by 10%,
FIRR registers 6.3% and 5.9% respectively.

9. Accordingly, the short term development plan is financially
feasible.

4} Environmental Aspect

10. Careful coordination is reguired especially at the next stage,
the master plan stage concerning private piers. There are no other important
or non-substitutive natural components in the project site of the Short Term
Plan. The impact to environmental components in and around the site by the
plan is limited and small. Some private activities there could be relocated
with an appropriate countermeasures if necessary.

11. Appropriate control on disposal of dredged materials is
recommended. Construction of a road bypassing the town area is also
proposed. Regardiess of the port project, in addition, a sewage treatment
system to control inflows of inland pollutant should be realized as soon as
possible with all authorities concerned.

12. On the other hand the Short Term Pl'm creates direct and indirect
employment through its construction and operation, contubutmg to the
regional development.



5) Conclusion

13. Based on the comprehensive judgment from various points of view
including items mentioned above; Alternative B-3 is recommended for
execution. The result of overall evaluation is summarized in Table 25-2-1,

Table 25-2-1 Overall Evaluation for Alternative B-3

Ttem Result Remarks

Berth construction sites arve all in good

ngineering Aspect Good condition for constyuction,

EIRR and related indices are good.
Economic Feasibility | Good | Project greatly contributes to national
foreign trade and regional development.

FIRR is good.

Financial Feasibility | Good Project has profitability.

Project has no significant environmental
impact and contributes to local and

Environmental Good national economy and social stability.
Aspect Some private activities there could be
relocated with an appropriate

countermeasures if necessary.

25.3 Conclusion

1. In order to select the best alternative, the comparative evaluation
of two alternatives, B-3 and C-3, is summarized as shown in Table 25-3-1.
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Table 25-3-1 Comparative Evaluation of the Alternatives

Evaluation  Alternative Plans
B-3 C-3
Terminal Plan O O
Land Access O ©
Water Area Plan O O
Water Access © O
Effect on Existing Piers . A . O
Private piers
Use of Neighboring Area © old C(?ztuco"’
© ©
Future Expansion Bulk terminal Container
terminal

o O ©

Construction Cost US § 101 million | US § 94 million
Environmental Impact O O
Effect on Other Projects . © ©

Marina, Power plant (Punta Gorda)
Overall Evaluation O Q@

Notel: ©@ Goed
O Fair
AN Poor

Note2: The existing Cutuco is fully available for the project already.

2. Basically, C-3 was prepared to facilitate project implementation if
the site around the existing Cutuco became available for the Study. C-3 has
become a valid alternative since no appropriate concession proposal was
submitted for the said Cutuco. As a result, C-3 is selected duc to its
Cutuco (CEPA).

3. As well, the results of economic and financial analysis of C-3 are
better than those of B-3 thanks to the more economical construction cost ( 7%
less ). In addition, it is not necessary to coordinate with private piers in C-3.
For more details, please see the previous sections of 25.1 for C-3 and 25.2 for
B-3, and Table 25-1-1 for the overall evaluation of alternative C-3.
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CONCI IIS:IQNS AND RE.I‘QB 1END E}IIQNS

1. The Study Team has formulated this report based on the
findings and materials obtained through its own activities, cooperation
with counterparts and interviews with many people related to this project.
In the course of the Study, discussions within the team and counterparts
have been held repeatedly to ensure a fruitful ontcome.

2. While detailed explanation of results of the Study are expressed
in the main parts of the text of the report, issues which are assumed to be
most useful for considering the implementation of this proposed project
are summarized here for the readers' convenience.

CONCLUSIONS

3. This Study has been executed in order to ensure the
development and modernization of national ports, especially in La Union
Province, and their contribution to the regional development of the
castern area, which are now included in the most important policies in the
Republic of El Salvador.

4. In accordance with the scope of work between both governments
of El Salvador and Japan, the Study Team has

(1) formulated the Master Plan for the Port of La Union with the target
year 2015 for the development of container and bulk terminals and
other related facilities, and

(2) conducted a feasibility study of a Short Term Plan up to the target
year 2005 within the ramework of the Master Plan

5. Total carge volume for the port forecasted by employing a future
economic framework based on actual facts and related figures acquired
during the Study, will be around 2.0-2.2 million tons in 2015. It includes
container cargo volume of 130-158 thousand TEUs from the whole country,
which Acajutla, sometimes affected by a swell, cannot handle. The other
cargoes come from the said area.

G. To mect these demands, the development of new terminals with
modern and efficient container handling systems will be essential to take
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the advantage of geographical and natural conditions facing the La Union
bay. ( The existing Cutuce is too old to be reactivated, and the neighboring
Punta Gorda has started to work as fishing base as oviginally planned.)

7. The necessary number of terminals estimated by the Team is as
follows;

One(1) container terminal, equipped with two(2) gan'try cranes
Two(2) bulk terminals

Other related facilities such as access channel and road

8. Settlement of Export Processing Zones (EPZs) arc proposed as
important measures closely related to the development of the port to
activate the local economy, considering the good performance of those in
the western/ central region.

9. The cost needed for the development of the port is estimated to
be around 150 million US dollars.

10, Public scctor should retain the overall control of the port,
providing basic infrastructure such as piers and creating an attractive
and competitive environment for private participation. As to CEPA, its
modernization is also required, which includes formulation of basie policy
and plan for national ports, improvement of statistical system and
reinforcement of organization.

E1. In the Short Term Plan, the following development works will
be necessary up to 2005. In particular, the container terminal must
become operational as soon as possible,

One(1) container terminal, equipped with two(2) gantry cranes
One(1) bulk terminal

Other related facilities such as access channel and road

12. The quay walls of these two terminals are consecutive and
constructed with almost the same specifications for flexible usage at need.

13. Among various sites, the two best sites have been selected and

examined for the feasibility study. The construction cost for the above two
terminals is cstimated at 100 million US dollars, which also includes
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access channel and road, container handling equipment and tug boats, ete.
Over 20 % of the cost is estimated as the portion in local currency.

14. The Economic Internal Return Rate (EIRR) calculated based on
the countable benefit is more than 13 %. The Financial Internal Return
Rate (FIRR) is more than § %. Moreover, related indices are also highly
evaluated. As a result, the project is judged as being feasible, both
economically and financially.

15. No significant technical problems ave found in the water avea or
concerning the soil conditions at the project site. Furthermore, the EIA
revealed no significant unfavorable impact. Some private activities there
could be relocated with an appropriate countermeasuves if necessary.

Table-1 Overall Evaluation

Ttem Result Remarks

Berth construction sites are all in good

Engineering Aspect Good o L
5 8 48] condition for constrtiction.

EIRR and related indices are good.
Economic Feasibility | Good | Project greatly contributes to national
foreign trade and regional development.

FIRR is good.

Financial Feasibility | Good | Project has profitability.

Project has no significant environmental
impact and contributes to local and

Environmental Good national economy and social stability.
Aspect Some private activities there could be
relocated with an appropriate

countermeasures if necessary.

16. Of the two project sites, that between the Port of Cutuco and
Punta Gorda would be preferable in terms of cost and availability of the
existing area of the Port of Cutuco (CEPA).

17. The proposed project is a great expense to the government,
However, it should be implemented, taking into consideration its
importance to national port development and regional development and
the favorable financing which can be utilized at present.
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RECOMMENDATION

1. To cnsure the smooth implementétion of this proposed plan of
the port of La Union, the Study Team recommends the following items.

Nature of Public Ports

2. Public ports should be considered as cconomic infrastructure, or
social capital, or as a national asset, in such a country as El Salvador
where they ave vital in promoting the national cconomy and upgrading
total welfare of the citizen. The Port of La Union will be the only one real
container terminal in Bl Salvador. This kind of container terminal should
be open for public use. Ports have to be controlted properly to preserve the
national and regional benefit and keep fair use for public.

3. Under this concept, ports should be supervised by the public
scctor. At the same time, basic policy of port development and
management and arrangement of basic facilities should be confrolled by
the public sector. The public sector also has an advantage in that it can

obtain low interest loans from foreign organizations for the construction of
basic facilities.

4. It is also very important to understand that the port services
could be provided by private business entities in such well-cultivated
fields where they can promote their economic activities freely under a
liberalized competitive market seeking efficiency. The public sector as a

supervisor and an owner of the port should take full responsibility for
public profit.

5. In addition to the above mentioned points, it is also fairly
justified that the land and water area as well as major port facilities
should be supervised by the public sector to secure sound, effective and

harmonized port development and activities coordinating with authorities
and persons concerned.

Importance of the Master Plan

6. "The basic role of the Master Plan is to act as a guideliné for (1)
development of port facilities, (2) port administration, and (3} coordination
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with other plans and works.

7. " The Master Plan should first be understood as the physical
layout plan of port facilities and related land use to cope with the future
demand. Tt shows not only rough requirement but also desirable zoning
plan in the target year, All developments of various time spans from very
urgent (2-3 years), short (5-10 yeavs) to long term (1¢-20 years) ave well
coordinated under a long-term strategy. Based on the plan, efficient and
organized port development can be achieved. Related development should
be compatible with the plan to avoid haphazard development, the cffects
of which on a limited coastline may be irreversible

8. Similar to the shove, proper administration system will be
included in the Master Plan. In this sense, the functional allotment
between public sector and private scetor is an important issue. The
functions of public sector and those of private sector will be specified and
determined, depending on whether the corresponding port is designated
as a public port, private port, commercial port or industrial port. As with
the physical layout plan, a stage plan culminating in a long teym vision is
requived. Furthermore, such information must be provided to the private
sector in partially to ensure a competitive envirenment. However,
alternative conditions for private investment should be secured under the
overall supervision and administration of the public sector.

9, Finally, it should be emphasized that the port development 1s
lavgely affected by surrounding national and regional development. The
port can not demonstrate its full potential without the timely and proper
arrangement of infrastructure such as roads and EPZs. In this regard, the
plan could be utilized for coordination with other public plans work, even

private ones. In this context, regional development will also be promoted
and accelerated.

Concept of the Master Plan for La Union

10. As explained repeatedly, the Master Plan is a guideline for
organized port development in future. Therefore, basic zoning plans for
various activities are very important. As well, as much future expansion

space as possible should be reserved for the Post-Master Plan stage.

11. In case of Alternative C-3, which has the lowest construction
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cost among alternatives, cavgo handl'ing acti:vit.ies are plénried to the west
of Punta Gorda, while fishing activities would be well arranged around
Punta Gorda. As to cargo handling, cargoes related to containers are

handled at the west terminal, which could be expanded easily further
west.

12. Remaining bulk cargoes ave planned to be handled at two
berths between this container terminal and Punta Gorda. To cope with
the increase in cargo expected there, the introduction of modern efficient
equipment would be the first option. Expansion of the terminal area
would not be necessary until a later stage.

13. On the other hand, passenger cruisers are strongly expected to
visit I.a Union. Therefore, a tentative mooring facility, utilizing the west
revetment of the land reclamation, is planned to accommodate them as a
minimum requirement. It could accommodate the ships of up to 15,000
GT at present. (However, it would not be available once the next
expansion of the container terminal begins.)

14, Given the increase of passenger ship calls together with the
tourism development of La Union, a passenger terminal should be
planned properly in the Master Plan of the bay. 1t might be constructed
around the east of Punta Gorda as part of the tourism development plan
which is being studied by CORSAIN or, for example, in front of the town
area around the existing passenger ports for islands. At any rate,
construction of a passenger terminal in La Unton should be incorporated
into fundamental policy for tourism both nationally and of locally.

15. Finally, whether the container terminal can aitract a large
number of containers depends on the rapid implementation of the new
by-pass road for urbanized area of the City of La Union from the Port of
La Union. The existing principal road between the Cities of La Union
and San Miguel should aiso be improved as soon as possible.

Systematic and Flexible Planning and Preject Implementaiion
16. The system of port planning should be established. It is

necessary that the nation-wide port development policy should be

authorized at first and under that policy the plan of cach port should be
preparved.
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17. In order to realize the proposed schemes of the plans, it is
cssential that CEPA promote full understanding of the plan, sccure
adequate financial support with proper budgetary arrangements and
periodically review the plan to cope with national and regional changes.

18. All the facilities specified in the Master Plan reflect the forecast
data of cargo demand together with type of cargo. However actual figures
may deviate from the forecasts due to changes in various social and
economic factors. Although a detailed study to cope with such changes
would be requited on such an oceasion, following countermeasures may be
uscful to ensure future preparedness at time of need.

(1) review of cargo forecast based on the latest data

(2) review of the Master Plan

(3) review of the implementation schedule

4 review of the progress of modernization program

(5} review of the improvement of cargo handling efficiency

Importance of Surrounding Area for Port Related Activities

19. For a port to fulfill its function and to ensure economic success,
good coordination with the surrounding area as well as the road network
system is required. For that purpose, the port management body shall
administrate and promote the use of the areas closely related to port
aclivity under its basic policy.

20. In C-3, the areas just behind the port © are of course very
important for the development of the paort. In the Study, therefore, it is
recommended that they should be used for future port related activities.

{ *) The west part of the avea is owned by CEPA and private
citizens, while the east part is owned exclusively by CORSAIN.
The cost of obtaining this land is not included in the project cost
estimate in the Study.

Examples of land use are as follows;
I. Back-up area for cargo storage and distribution

a) oil tanks for expansion
b) silos and warehouses for expansion
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¢) container storage yard for expansion
d) cargo distribution center ( car, ete. )

2. Port administration and related business
a) government offices and shipping agents
b) banks and insurance companies
¢)  service center for cruise passengers
d) commercial complex (including duty-frec shops)
e) others

21. The appropriate land use could be guided (a) with good
coordination between persons concerned, (b) under proper legal schemes
or { ¢) through land acquisition by CEPA.

22. The most practical approach would be for CEPA to acquire the
area and administrate it as the owner so that planned land use can be
reahized (see Figure 1).

Required functions for CEPA

1) Control of Port Area, Infrastructure and Facilities

23. CEPA should recognize the basic role and importance of master
plan for the port development, and coordinate the overall projects
concerned with port activities so that mutual interference will be avoided.
In other words,

(1) CEPA should formulate basic policy for national ports and
prepare plan concerning development and conservation of port avea.
(2) Construction work, permission for usage of port infrastructure,
facility and area should conform to the port policy and plan.

2) Organization improvement : ‘

24. In order to realize efficient port management and operation
related to a basic policy and plan and ensure sound finance for the port
development, it is necessary to introduce or reinforce sections which are in
chaxge of the following functions:
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Table-2 Required Functlons for CEPA

Expected Role

Background

-Functional Port Planning and
Arrangement

-Supervision of New Terminal Construction

«~New Terminal in La Union

« Joint Participation of CEPA and Private
Enterprise in the Port of Acajultla,

«-Dry Cannal, EPZ

-Active Markeling and Port Proniotion
-Attractive Tariff and
Efficient Cargo Handling

«Progress of Containerization
«Competition among the Neighboring Ports
«-Modernization Progvam of Public Sector

-Environmental Administration

«-Prevention of Sea Area Pollution
«—Raising Environmental Consciousness

-Flexible and Effective Reorganization

«-New Role & Function for the Progress of Poxt
Development _and Modevnization Plan

Port Promotion Strategy

25. Port promotion or sales 1s one of the most important fields of
activities for attracting port users. CEPA does not seem very active in
pursuing potential clients. In this respect, the following actions are
vecommended in securing an adequate level of revenues from users at the
Ports of La Union and private participation port activities.

1) Establishment of port promotion strategy focusing on the
respective tarvget grbups of users,

2) CEPA staff should have meefings regularly for sales at shipping
companies or shippers, through active appeals in getting their
understanding on the real merits of utilization of the Port of La
Union such as reliability, efficiency and competitive tariff.

3) It is also useful for effective sales activities to prepare an
attractive brochure in which the sales points including various
advantages and merits for the corresponding target users are clearly
explained.

4) To hold seminars to intraduce the Port of la Union to shlppmg
companies or shippers of various countries especially on the Paeific,
such as the west coast of U.S. and Asia, is another effective way to
assist the promotion activities.

Private Participation Policy

26. Under the basic understanding on the nature of public ports
illustrated in para.l, it is recommended that the foltowing guidelines be
taken into account when CEPA introduces private participation.

C-10



1) The ultimate objective of private partidﬁation in port operation is to
maximize economic return from the target port activity for both the public
and private sectors under careful consideration on effective removal of

possible inefficiency of public sector as well as adverse effects of monopoly
by private sector.

2) Port funetions and activities to be provided by private sector should be
limited within the areas where the private participation can be fully
controllied under the administrative authority CEPA, and the areas where
the effects of the private participation can be fully expected without any
negative impact to sound performance of the port for the public use.

3) The target aveas to which private participation will be introduced
should be planned and arranged appropriately to guarantee the necessary
conditions under which the free market system can be fully activated.

4) Basic port facilities and major cargo handling equipment should be
owned by public sector and open to public use, but can be leased out to
private firms on a contract basis for their exclusive use under appropriate
conditions. This is also understood as an incentive for private
participation as investment in facilities and equipment is not required
and flexible operation is possible.

5) Practice of private participation should be étep wise considering its
applicability to the situation of each target stage including practicality,
acceptability, and profitability of the intended private participation
schemes so that they could fully contribute in securing the total efficiency
of port administration and its performance.

Training of Terminal Operation Staff

217. Training of terminal staff including container handling workers
ig one of the areas that can not be achieved by improvement of physical
facilities or cargo traffic control system. Since improvement of human
ability requires a rather long time under a well designed systematic
education and training program, it is recommended that CEPA should
start the necessary action as soon as possible. From the early days before
the port starts eperation, it is one effective way to invite a long-term
expert' on port management from developed countries such as Japan.
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28. - It may also be useful for the Port of Acajutla staff in charge of
cargo handling works to be moved to the Port of La Union in order to
transfer the know-how of contdiner handling o the private sector, The
private sector would benefit from the knowledge of the actual port
conditions that these employees will bring to the operation,

Suggestion on Procurement Policy for Required Funds

29. In constructing a bub}ic port, public funds should be utilized to
the extent possible. These include funds allocated by the govern_inenit for
the project in the national budget, and the internal resources of CEPA. As
well, the funds from international multi or bilateral ﬁliancing agencics
( ODA: Official Development Assistance ), should be utilized, In many
cases in developing countries the latter funds ave fully wutilized,
considering that the national funds arve usually limited and that
concessional terms of such loans are favorable.( for example, OECF loan of
Japan can be used to cover up to 756% of the project cost with an interest
rate of 2.2% angd a repayment period of 25 years )

30. In any case, however, interest free internal resources should be
utilized as much as possible to minimize future debts. Fortunately, CEPA
is also in charge of the international airport, which can gencrate
substantial revenue through successful operation and expansion. This is
also able to be considered as a good resource. At the same time, CEPA is
also subject to a 256% income tax on profit, and then a further 25%
contribution tax is levied on the balance, which also could be used to
construct new port, as the project will promote regional development ( The
vegional development is the responsibility of the government ). In this
sense, exempting CEPA from these kinds of taxes would improve the
financial soundness of the project especially during construction and the
carly stage of operation.

31. Finally, the project may- attract some private investment. In
this case, these funds could be utilized after reviewing the nature of the
mvestment. To safegnard the principle of public use, it is important to
ensure that monopolistic practices do not arise. Taking into consideration
the above, the feasibility of project together with well-balanced profits for
cach investment party has to be secured.
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Effective Implementation Work of the Project

32. . The subsotl conditions might be a little complicated based on
the existing geographical cond'i'tions around the sites. In particular, the
rock encounter to the alignment of the quay walls is one of the dominant
elements for the project implementation. Detailed subsoil investigation
covering whole the project site, including the dredging arvea of the channel,
is desirable. A seismic refraction survey would also be considered
efficiently.

33. As well, topographic maps at the sites for major structure such
as port office, custom office and pumping station, should be prepared in
scale of 1:1,000 and with contour intervals of 1.0m. Those covering

proposed quarry sites for rock materials and borrow areas for reclamation
materials are also necessary.

34. A lot of dredged materials will be produced in drvedging the
approach channel and turning basin or in getting rid of the soft clay under
the quay structures. If sandy soils and gravels are found, they should be
used as filling materials for the site from the viewpoints of environmental
consideration and construction cost reduction.

35. In view of the existence of the soft clay layer at the landfill area,
the filling work is desirable to be carried out as much as possible in
advance at the first stage development so that the subsoil consolidation
settlement can be expedited before the port operation starts. If possible,
settlement obhservation at the site is desirable, although overlay could
resolve the problem.

36. For smooth implementation of the project, proper engineering
services in detailed designs, pre-construction services and construction
supervision would be one of the key factors in accordance with the
proposed schedule of the Study. The prepavations for it should also be
remembered, if necessary,

Establishment of Effective Maintenance System
37. . In the case of the Port of Cutuco, there are several structures

and facilities which require periodical maintenance work while some of
them require urgent rehabilitation.
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38. Maintenance work of structures can be divided into lwo
categories, routine maintenance and urgent rehabilitation, The former
consists of preventive measures and relatively small repairs in which cost
is minor, however the latter consists of corrective measures against large
scale damage and required cost is large. Past experiences reveal that if
preventive maintenance is appropriately performed at adequate intervals
of time, maintenance cost can be minimized.

39. In case of the Port of La Union, maintenance of channel depth
might be one of the most important issues. Therefore, regular sounding
survey and implementation of maintenance dredging, especially outside of
the bay, should be done timely according to the vesult of the survey.

Promotion of Eastern Area Regional Development

40. The development of the Port of La Union should be planned
according to the strategy for introducing port related industry and
stimulating regional development in addition to reinforcement of
maritime transport infrastructure. It is thus necessary to consider the
relationship between vegional development and port activity

41. At present, around the Port of La Union a concrete plan of
eastern vegional development has not been drawn up yet. Government
should draw up a concrete plan of castern area regional development as
well as a road comstruction plan immediately. And then, these plans
should be executed by the initiative of the government. Government
should create an environment where the private sector can easily

participate in major eastern area projects such as BPZ as well as port
activities.

Economic Impact to Eastern Regional Development

42. As is commonly understood, a port is dependent on the various
activities in its hinterland or surrounding aveas. At the same time, such
activities relating to the ports can not run well without the necessary port
functions. In this case, the promotion of regional development with a port
as its core is considered vital in maximizing economic and social benefits
expected from the port activities.

43. According to the forecast cargo volume of El Salvadoran ports,
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the present capacity of Acajutla port is insufficient for the future demand,
even if cargo handling equipment is improved. It is necessary to radically
transform Acajutla port to cope with this demand. However, to convert
Acajutla port into a competitive container terminal, it would be necessary
to conétr_uct a large scale breakwater and a new container terminal with a
container stacking area equivalent to that of neighboring foreign ports.
On the other hand, it would not be necessary to construct any breakwater
i planning a new port in La Union because the gulf of Fonseca is well
sheltered by many isles and capes. In this regard, the investment cost in
La Union is no more than the additional investiment in Acajutla.

44. In addition, construction of La Union new port will accelerate
cconomic developnient of the castern region. It would have an impressive
impact on the eastern region, as the social infrastructure has not been
arranged sufficiently there vet. As a resulg, it will play a significant role in
reducing the cconomic difference between both regions.

45. Since gulf of Fonseca faces Honduras and Nicaragua, La Union
new port may also be able to attract cargoes from these countries and to
function as a key regional distribution port and exchange base. The
geographical advantage of La Union new port could be expected to
promote economic and cultural exchange in Central Amevica through
trade and industrial relations.

46. Container port is a capital intensive industry where scale merit
can be expected in terms of efficiency. As a large scale and efficient
terminal attracts more ship services and more frequent ship services are
more convenient for the exporter or consignee, to concentrate the
Salvadoran container cargees to La Union new port will heighten the
efficiency of terminal operation and competitiveness of Salvadoran
products.

47. Factories located in the port avea such as EPZs can enjoy the
full benefit of reduced transportation cost for getting materials and
shipping products. Procurement of a huge volume of materials and
equipment for new port construction and redevelopment of the eastern
region will activate construction 'rélated industries. In addition, the
eastern region will be able to take advantage of the many well-trained
workers who gained valuable experience in the United States during the
civil conflict. These workers are especially suited to the international
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service sectors.

48. The smooth economic growth after the peacs agreement reflects
the favorable increase of trade volume. The con_structiori of La Union new
port will promote the rcbuilding of the Kastern 1jegi0:1 ‘and greatly
contribute to the economic growth of the whole nation. Therefore, it is
expected that the development of La Union new port will begin as soon as
possible.

Environmental Consideration

49, ~ Environmental issues cover a wide scope. Thevefore, the
environmental policy should be comprehensive, covering institutional
frame and technical know-how. Needless {0 say, the corresponding section
should be established in CEPA as soon as possible. Some basic elements in
the above policy ave listed below.

(1) Clear understanding of the present situation of environment

(2) Estimation and forecasting of the impact and future situation

(3) Possible countermeasure to prevent the impact

(4) Process to acquire social consensus

(5} Coordination with other organizations concerned

50. There are many kinds of envivonmental components related to

the port. The water front zone, in particular, has various features from the
environmental viewpoint. Therefore, one of the most important issues in

the first stage is clearly understanding the environment of the port n
question.

5l. When planning port development projects, careful consideration
should be given to the possible effects which may happen during the poxt
construction stage as well as operation stage. If degradation of
environment is forecasted, countermeasures should be taken to prevent
the environmental burden.

52. Results of the environmental analysis sometime remains at a
qualitative tevel. The evaluation of projects is often relative and decisions
should be made through social consensus. '

53. Environmental issues cover a wide scope, thus, the
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countermeasures lo the issues should be examined and carried out
through coordinated efforts of related organizations such as the Ministry
of Environment and Natural Resources and related local administrative
organs.

54. The function of collecting information, understanding and
evaluating what is happening and what will happen in the port, know-
how on necessary countermeasures for environmental problems should be
carried out by CEPA as with the project of the Study.
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Table 1 Flora

COMMON NAME

Tihuilote
Chllindrén
Palo Jiote
Carao
Mangle
Jocote
Capulin
Tempate
Iscanal
Conacaste
Amate '
Guarumo

Tree Specices of the Study

A-1-2

SCIENTIFIC NAME

Cordia alba

thevella peruviana

Bursera simaruba

Cassia grandis

Rhizophosa mangle
Spondias sp

Mutingua calaburra

Jatropha curcas

Acacia comigera
Enterolobium adinocephalum

. Ficus sp

Cecropia sp



Table 2

FAMILY
Anacardaceae

Annonaceas
Apocynaceae

Araliaceae
Bignoniaceae

Bombaceae
Borraginaceas

Burseraceae
Caricacean
Ceasalpinaceae

Eleaocarpaceas
Euphorbiaceae

Filacourtiaceae
Hemandiacease

Lurantahceae
Malpichiaceae

Flora Tree Species of Area and Surrounding

SCIENTIFIC NAME

Anacardium occidental
Mangifara indica
Spondias sp

Annona cherimola
Plumeria acutitolia
Rauwolfia heterophylla
Stemmadeniaglabra
Scladendron excelsum
Arrabidaea millissima

~ Crescentia alata

Crescentia cujete
Tabebuia chrysantha
Ceiba pentandra

' Cordia slllodora

Cordia alba

Busera simaruba
Carica papaya
Bahuinia aculeata
Bauhinia unguiata
Cassia grandis
Tamarindus indica
Mutingea calabura
Astrotonium gravealeus
Croton reflexiofolius
Jatropha curcas
Casearia sylvestris
Xylosoma flexuosum
Gyrocarpus americanus
Psittaconthus sp.
Byrsonima crassifolia
Cedrela odorata
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COMMON NAME

Maraftén

. Mango

Jocota

Anona poshte
Flor de mayo
Matacoyote
Cojén de puerco
Lagarto

.Chupachupa

Morro

" Jlcaro

Cortez amarilio
Ceiba

Laure!
Tihuilote

Giote

Papaya

Casco de venado .

Pié de cabra
Carao
Tamarinde
Capulln
Ronrén
Copalchi
Chilamate
Huesillo
Aguja de arre
Tambor
Matapalo
Paralso
Cedro



Table 3 - Fauna Mammals and Reptiles of the Study Area

' COMMON NAME

Tepescuintis
Mapache
Cusuco
Galo sonto
“Gato montés
Zorrillo
Conejo
Tacuazln
Ardilla
Murcidlago
Garrobo
lguana

A-1-4

SCIENTIFIC NAME

Dasyprocta punctata
Procyon lotor
Dasypus novemcinctus

' Fells yagouaroundi

Urocyon cinerecargentus
Spilogale putorius
Sylvialagus floridanus
Sidelphis marsupialis
Sciurus variegatoides
Glossophaga sp
Ctencosaura similis
iguana iguana



4  Fauna Birds of the Study Area

COMMON NAME

Pelicano
Fragata
Zope comdin
Gavilan
Codornis
Chacha
Alzaculito
Playerito

Paloma de mar

Tortolita

Ala Blanca
Chocoyo
Pericén verds
Catalnica
Pijuyo
Pldtano asado
Colibrl
Aurora

Talapo
Torogoz
Golondrina
Urraca
Guacaichia
Zenzontle

SCIENTIFIC NAME

Pelecanus occidentales
Fragata magnificens
Coagyps atratus

Ruteo brachyurus
Colinus leucopogon
Orntalis leucogastra
Actitis macularia
Calidris mauri

Sterna nilotica
Columbina talpacoti
Zenaida asiatica
Aratinga canicularis
Aratinga holocchlora
Brotegeris jugularis
Crotophaga sulcirostris
Playa cayana

Amaxilia rutila

Trogon elegans -
Eumamota superciliosa
Momotus momota’
Progne "chalybea
Calocitta formosa
Campylorthynchus rufinucha
Turdus gravi -



Table 5

FAMILY

Sclaenidae
Sciaenidae
Sciaenidae
Gerreldase
Sphyraenidae
Sciaenidae
Stromateldae
Polynemidae
Tetracdontidaea
Dasyatidae
Pomadasydae
Arridae

Arridae
Lutjanidae
Mullidae
Batrachoididae
Centropomidae
Spyrinidae
Lotiginidae
Portunidae
Bothidae
Penasidas
Penasidae
Penaeidase
Portuneidaa
Palinuridae
Mytilidae
Ostreldae

SCIENTIFIC NAME

Stelifer erycymba

Stelifer sp

Bairdiella chrysoleuca
Diaptrus peruvianus
Spyraena ensis

Larimus effulgeus
Peprilus snydan'
Polydactylus approxtimaus
Sphoeroides tricocephalus
Dasyatis sp

‘Pomadasys panamenses

Galeichtys peruvianus

Arius troschslli

Lutjanus gullatus
Pssudupeneus grandisquamis
Porichtys nautopaedium
Centropomus medius

Sphyma lellini

Lolliguncula panamensis

~Portunus sp

Ertropus crossotus
Penaeus stylirostris
Penaeus brevirostris
Penaeus vannamei
Callenéctes sp
Panulirus gracilis
Mitella guyanensis
Ostrea iridescens
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Fauna Fishes, Mollusks, Crustaceous and Batrachians
of the Study

.COMMON NAME

Corvinillas
Corvinillas
Corvinilias
Huesudas
Picudas
Gusablnas
Tilosas
Gatas
Sapos
Rayas
Rucos
Bagres
Guichos
Pargos
Palometa
Frayles luminosos
Robalos
_Tiburones madrtillo
. Calamares
Jaibas
Caites

. Camaronas blancos

Camarones rojos
Camarones blancos
Jaibas

Langostas
Maeiillones

Ostras
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Eyghihit 2 Municipalitics of the Province of La Union

- Scale 1: 250,000

WO

7 - 11 1- Anainoros
- ' ~2.Bolivar
3.Concep.de

- Qriente
4.Conchagua
S- El Cannen
6- Intipucd

~ 7. Lislique
-8« Meanguera
- del Golfo
9. Nva. Esparta

10- Pasaquina
! 1. Poloros
12-San Alcjo
l3' sm Antc
El Sauce
14- Ls Unién
15.San José
16-Sta.Rosa
“deLima
17- Yayantique
18. Yucuaiqufn

MORAZAN

SAN MIGUEL

o |
GOLFO DE FONSECA
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Exhibit 3 Photograph - Old Vessels in Process of Sinking
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Exhibit 4 Photograph - Pollution by Old Vessels
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Exhibit 5 Settlements in the Study Area
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Exhibit 6
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Exhibit 7 Photograph - Polluted Arca
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Constifucidn Politica de El Salvadox (19&3) Diario Oﬁaal No. 234, Tomo No. 281
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. de Pubhcacu)nea San Salvador.

Ibama l\lamamms, RA 1993, Dcuunenlo Enal sobre I Po:mum de Normas par
el Aplwechanuento de los Eonsisternas de Manglarcs Searetaria e}ecuhva del Med]o
Ambiente (SEMA).

Ley del Medio Ambiente. (Anteproyecio). Julio 1996, San Salvador.

[ﬂyGemmldelasAdlwdadesP@qmma 1979. DlamOﬁuall\o 191, Tomo
265. Sam Salvador.

Liyeez Zepeda. .E. 1995. Plan de Manejo de la Reserva Natural Estrida de Oonchagm_
Ministerio de Obras Publicas, Direccién General de Camings, Programa de Caminos
Rurales. Convenio de Préstamos. GOES-BID No. 844/SFES.

Plan de Proyectos Municipales, 1996, Proyeccién Afios 1988-2002.  Alaldia
Muniapal. La Umdn.

Puentuario Municipal, 1988, Depatamento de La Unidn. Instituto Salvadoreso de
Administracisn Muricipal (SAM),

Plan Estvatégico para el Desarrolb Sostenible del Area Sahadmena de] Golfo de Fonseca
1996. Organizacién de los Estados Americancs. Gobierno de ElSahrador
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Appendix 2 Subsoil Survey
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ELEVATION:

§ CLASSIFICATION OF MATERIAL

# SAMPLE
SAMPLE TYPE
RECOVERY %

SPT TEST

N

20 -29.70

15 -24.70

CLASTIC
SHALLOW
OEPOSITS

7

.
_ é//’/////////g Clay, dark gray, very soft, high plasticity
7 ]

VG

i
7
7

2’5:'}//

7 ///

.

i

‘Aldem.

/,;fc Shetby tube samp's, pressure = 30 kglom2

“{Clay, Eght gray, very soft to soft, high Plasticity, with
/’;;/; soma organic contents {plecas of wood)

Silty clay, dark gray to black, very soft to soft, high
plasticity, with piecas of woed

SHT4

SPT-5 ¢

SPT6 |

SPT-10}?

A-2-6




Swissboring Cverseas Corp.Lid,

LOG OF BORING

CEPA - JICA Study Team

. . SAEET No. 33
BORING No.: BU-2
LOCATION: GULF OF FONSECA COORDINATES: N 87 48 31 - E 13 1720 DRNLLRIG: LONGYEAR 34
THE STUDY FOR PORT REACTIVATION [|SEA BOTTON ELEVATION: -970m DRILLER; REGINALDO TELLO
1N LA UNICN PROVINGE, EL SALVADOR {DATE STARTEDR-FINISHED:. 8-10712/97 LOGGED BY: RODOLFO ALVARADOV
*
. | 8 v el 3
a
: | & hisiay IS CLASSIFICATION OF MATERIAL : s 4 servEst  w
A : AN H
8 | o * o
e 21 KO E B
2
~ CLASTIC™ | ililp‘ 7
B SHALLOW 1[
_ DEPOSITS E E‘ Idem,
2 .i SPT-11 ] 100“ 1
Il
B i
— il .
22 “ ’
- 1[[ l i
23 1 1 ’
i
: ! Silty clay - clay, dark gray o black, very soft to soft, 1
24 l ‘ righ plasticity, with erganic contents
- |
25 | -3470 . l
- ! HiHN
26 L ik idem. serasby | oo N 1
- Wl N
- .
7 ™
_ Gravel and sand, pieces of volcanic rock up to SPT-14 \ 15 ~w| 56
_ fcm in size (sand was not fecovery) F<
23
: Sty sand to fine sand, dark gray, very denss, with SFT-15 k 38 ] w| 74
B traces of medium sand p
29
idom. spT-167>] 63 250
30 idem. sera7b] 100 | 50
-39.75 END OF BORING AT 30.20m

A2




Swissboring Overseas CoplLid. 1 . CEPA - JCA Study Team
: Lo : L SHEE 0. 11
_ ‘ _ BORING No.: BU-3 _ ,
1OCATION: GULF OF FONSECA COORDINATES: M 13 {7 58" - E 8747 057 DRILL RK3: LONGYEAR 34
THE STUDY FOR PORT REACTIVATION |SEA BOTTON ELEVATION; -8.20m DRILLER: '  REGINALDQ TELLO
1M LA UNION PROVINCE, EL SAL‘\_‘ADOR DATE STARTEO-FINMISHED: 10/12)97 LOGGED BY: ROODOLFOALVARADOV -
= o ®
g MATERIAL ;'-' E E
E E TYPE § CLASSIFICATION OF MATERIAL g o %’ SPT TEST N
fa w o«
‘ EEIE R EI S
CASTC 7
B SHALLCW %///ié
~ DEFOSITS % :
A ff/’é},’fﬁ Clay, brown - gray, very soft, high plasticity, very wet il
ﬁ%fé seT-1 F11100 1
2
r
3 :
_ dem SPT-2 | 1
4
5 -13.20
6
:7 Clay, dark gray, very soff, high plasticity, with SPT3 { 1
B fine sand traces
8 Sandy clay with pieces of rocks (up lo 2em in size), SPT-4 13 42
R hard, high plasticity )
g )
_ idem SPT-5 I} 50 : >50
10 * q
-18.20 END OF BORING AY 10.05m SPTH &0 >30

A28




Swissboring Overseas Corp.Lid.

s

LOG OF BORING
BORING No.: BU-4

CEPA - JICA Study Team

-

SHEET No. 111

LOCATION. GULF OF FONSECA

COORDINATES: NB7 45 15" « E 13 13 217

ORWL RIG: LONGYEAR 34

THE $TUDY FCR PORT REACTIVATION [SEA BOTTON ELEVATION: -9.30m

DRILLER: REGINALOO TELLO

1N LA UNION PROVINGE, £L. SALVADOR [DATE STARTED-FINISHED, 157427197

LGGGED 8Y: RODOLFO ALVARADO Vv

£ @
3 MATERIAL K

:E: E TYPE § CLASSIFICATION OF MATERIAL ?g 3 g SPTTEST N

Bl 3 < 38

o i @

M EYE B S
_ CLASTIC {Sandy siit - Silty sand, darl browmn, fine grained, sple -1
B SHALLOW IJlow plasticity, with organic contents (ittle pieces of
B DEPOSITS {wood)
i ]

_ Silty sand, dark brown, fine grained spla -2
:2 Idern. With erganic contents, pieces of wood and spie-3
B Alshell fragments
3
_ Silty sand - fine sand, gray, not piasticity spie—4
:4 Fipe sand, brown - gray, with traces of silty sand spla-
5 -14.30
B Flne sand, gray, no sity sand traces, with little sple-3
_ pieces of shell fragments
:6 Idem. sple-6
_7 sple-7
:8 Nidem.
- -17.80 END OF BORING AT 8.50m spla -3
_.9 '-'
— L -
10

A-29
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PORT OF CUTUGO

(Short Term 2005)
13900358150

1813582000

3 384206 000

£1.848 800

262192000

0.38139.8%

PLAR
Al Stort Ternd-2m) 2005 QUANTITY CALCULATION SHEET
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Rigsting tard Rl s |
Cortaenr Wharf  [Fourdation Rochy cum
T 8 of : : fym
L=X0 m corcrets & [Marnfuctory Sum
ditto Tranoportation g
Fity trmipfiath n
dirry Sarg Filting Eum
Cegufilling Flore cum
|Crpwm Congroty sym |
| Agron, Garcrnta Sum
[Srpne Foudation of Land S sqm
Lioviefaign of Forder Q
ingraflation of Mogring §d -3
Lying Bl e
L] fpclymation 1L grd Reclemgtion £um
%ﬂ_ P et cym
xm
o - 7Y
agg Tt Ii . 239,419,450
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Cancrets Casmon Mernductrs cum 11,588 + 750,000
L=280 m g Transportgtion | no [¥] 3
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k £ L] 5.000 600 65 000 M0
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: (e o ol E— R YR
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SN i1 - 76,000 0004
: (T 3
| Crgnepring Fug LS 1 =
R i ok,
| Cortingarcy LS ] 460353 431
[Losding Eguie's LS 1 Ll
Gewrsd Totd Ta14

A-3-2

1.105.922.000
197.425.000
441000000
30,000 000
199 213450
3551413450

1245432000
793 500.000
382200000

*3.000.000
139800
2339473440

1383 734800
3,530,008 500

20000000

210000000
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PORT OF CUTUGO

Criginal Plan

Shert Term{-12m}

to Long Term{-13m)

DREDGING VOLUME
1 Turniog Basin - 2005 ' - 2015
Plan Existing Tuming Basin Ptannad Dredging Volum Planned *Additional
Averags Depth| Dredgng Yolume]  Dimension Yohime Dimension 1m cutting
{m} (cum)} (ou.m) s : {cum) .
A1 10.4 4£31,242] Depth:-12'm 1626873 Depth:-13m 336431
8-1 85 1.049.012] Width: 600 m 1371.348] Width: 800 m 322338
8-2 13 1371349 Stope:1:5 $,172016] Slope:1:5 400567
8-3 1.2 1536433 - 1.808.097 o 265,602
c-1 100 584 650 891702 307052
2 Berth Pocket 2005 - 2015
Plan { Existing Depth |Dredging Yolums Planned Drodging Volums Planned
{m) { cum} Dimension (cum} | Dimension
A=l 984.330] Depth:-13m ~ 155000] *Additional
B-1 6712.134] Width:50m - 143.250] - Im cutting
B-2 1,122,607 Slope:1:.5 115.250] -
B8-3 535969 56,500 : i
C-1 276869 Basin 110250] = Basin P
G-2 541620] Depth:=12m 167,750] Depth:-13m [
c-3 144 650 62,500 ' L
3 inner Channal
Plan | Existng Depth| lnner Channet Langth of Planned
Dredging Vohume: Channel Oimension
{m) (eum) {m) :
A=l 1.4 220 22717147 4800 Depth: -12m §
___B_:I_HL 64 220 2,185,961 3,250 Width : 150 m ¥
8-2 ] 64 ;2_@_ 2285544 3400 Sone:':5 [
Lo | 64228 2,131,188 3200
{1 | 74”220 2324847 5400
4 Quter Channat
Plan |Existing Depth | Outer Channel Length of Planned
Dredgne Volume Channel - Dimension
{m) {cum) (m) ki
Depth:-12m §
1037 130 1,196 840 8,500 Width: 150 m [
Slope:1:3
o - - ~ . | Depth:~13m I
10.37130 2352220 8000 - Width : 150 m 1,155,580 | *Additionat
. o ‘Slope:1:3 Dredging
5  Shott Term Development (2005) : :
Plan | Turning Basin | Berth Pocket . : foner Channsl | Quter Channet ST l Total Volume
- 127 13 SoToral 1 (-127m) {-12m) .. Sub Total S
Loum g ) S (cum) { cum) R {cum)
A-1 431,242 £84.230 1,595,512 22141 1,196 640, 3474387 4,869,959
8-1 1,043,012 517,134 1,728,148 2195961 1,198,640 33524801 5,118,741
8-2 1371349 1,122.801 ~ 2498958 2288524 1,196,640 3485,164 5.984.120
8-3 1538435 535,989 2072404 2,131,168 1,196,840 - 33217808 5400212
c-1 534.650 216,869 _ 861519 2324847 1,196,640 3521481 4383006
C-2 584,850 541620 1,132210 2324 847 1,196,640 35214317 4453751
c-3 584,650 144,650 729300 2324 847 1,196,640 3521487 4250187
6 Long Term Devslopment
Plan 1 Turning Basin | Berth Pocket {nner Channe! | Cuter Channel Total Volume
{-13m) (-13m} Sub Total (-t2m) {~13m) ° Sub Tetal :
(cum) {cum) ' : ~ {eum) (cum) e {cum)
A1 336,431 155000 491,431 0 1,155,580 1.155.580 1.647.017
a-1 322,338 141,250 4163598 [ 1,155,580 1165580 1618168
B-2 4008617 115,250 515917 0 1,155580 1,155,580 1,671.497
B-3 269.862 56,500 326,162 0 1,155580 1,133,580 1 481,742
G-1 302052 110.250 417,302 Q 1,155 580 1155580 1512882
c-2 307,052 161,750 474 802 0 1,155,580 1,155,580 1,630,382
c-3 307052 82500 389552 0 1.155.580 1,155.580 4,525,132
*Additional *Additional *Additional *Additional *Additional
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PORT OF CUTUCO

Original Plan Short Taand-12m) to Long Term{- 13m}
DREDGING VOLUME

~ Turmng Basin 2005 L 2015 )
Existing Tuming Basin Planned Dredging Volum Ptannaed *Additional
Average Depth|Dredging Volume]  Dimension Volume Dimension 1m cutting
| ] tm) {cum) {eu o) __fcumd
A~} L 431,242 Depth:-12m 1616879] Depth:-1Im 335437
8- s 85 1.049012] Width:E00m 1.371.348] Width: 800 | 322336
| 8-2 | 33 1371343] Sleps:1:5 [ 1LNI20I6) Slope:1:5 | 400,66]]
-3 12| 1536435 1,806097 269,662
i C-1 100 584650 N . gavo2y 307.052
2 BerthPocket 2005 e 2019 Alternative
Plan | Existing Dspth {Dradging Volume! Planned  [Dredging Yolimdg Planned tiad D4
_______ Aot {cum) Dimension (eum) Dimension
A-1 . 864.330| Depth:-13m 155000] +Addivienal
| B-1 | . 617,134] Width: 50m 141250 1m cuiting
8-2 1 o 11226078 Slope: 15 115250
B3 ] } 535.969 56,500
G- 215,869 Basin . 110250 Basin
c2 . | 547620] Depth:-12m 162,150 Depth:-13m
T I R YT VL 62500

3 lnner Chancel

[ “Pran | Edsting Depth| inner Channel Length of Planned
Dredgng Wolune Channasj Dimension
| {m) {cum} {m}
Al 1420 2217741 4.800 Depth: -12m |2
[ B-1 | 64220 2195361 3.250 Width 1 150 m
1 B4 w0 | 228551 3400 ! Sipe:':$
B4 230 2,141,188 3200 i
747220 | 2324847 5400 1

4 Quter Charnel

Ptan [Existing Depth { Outer Channel Length of Plannad L2
Bradgng Voluma Channel Dimansion
o i (cum} {m)
Depth--12 m
1037138 1,195 640 6500 Width : 150 m
L . Slope:1:3
Depth: 13 m
1037130 2,352,220 B5.000 Width : 150 m 1,155,580 rAddivonal
Slope:1:3 Oredgng |
5  Short Term Development {2005}
Plan | Tuming Basin{ Barth Pocket Inner Channel | Outar Channst Total Volunia
(-1l (-13m) Sip Total {-12m) (-52m) Sub Total .
L | reun, _Avum) . {gum} {cum) : { eum)
AL 431242 $64.330 1,395512 2211147 1,196.640 3474387 43859959
B | 1049012 527134 1,726,145 219539651 1.156 640 339260 _Ss1aM?
8-2 [ 13rmus 1.121607 2438956 2,288,524 1.196.640 3485.164 5984120
B-3 | 1534435 935969 2072404 2131168 1,196,640 3327803 5400212
|_6-1 584650 276,869 B&1.519 2324847 1,196 640 3521481 4,333.006
1 G2 1 584 850 541620 1.132.270 2324847 1.196.640 3521487 4653157
C-3 ] 584590 1445650 129,300 23248417 1,1956401 3521481 4250387
_ & Long Term Development I
Plan | Tuming Basin | Berth Pockst Inner Channel | Qutar Channel ' Total Veluma
(-13m} {(-13m} Sub Total {-12m} (-13m} Sub Total
I {cunm} {cum) ‘ leom} feu.rm) : {cum)
A-F | 336437 1550001 491437 0 1,155.580 1.155.580 16470117
B 322.338] 141,250 463586 ] 0 1,155580 1,155,580 1619,168
| B-2 4006617 115250 515912 ] 1,1555580 1.185.580 18114917
, 8-3 ] 269662 556.500 326,162] @ 1.155.580 1.155580 1.481,742
c 307052 110250 411302 o 1,155,580 1155550 1 512 882
c-2 - 307052 161,150 474802 0 1.155.580 . 1.155560| 16307182
G-3 337052 82500 89852y O 1.155580 1.§55580 1,525.132]
*Additiona) *Additional *Additional *Additions! *Additional
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