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Resumee and General View on the Results of the Study

The German Agency for Technical Cooperation (6TZ) favoured the Rhein-Ruhr Ingenieur-
Gesellschaft mbH, Dortmund, with the order to carry out an integrated harbour study
Atlantic Coast Costa Rica - Masterplan Limbn/Moln on November 11, 1979,

In order to guarantee an optimal execution Rhein-Ruhr Ingenieur-Gesellschaft mbH
carried out the study in cooperation with the companies Port and Transport Consulting
Bremen GmbH and Deutsche Fisenbahnconsult GmbH.

2y

Iy

Dr.-Ing. Ole Burkhardt of the Francius Insitute of the Technical University
Hanover was called in as expert for oceanographic investigations,

“he present study is the result of traffic englneering, harbour operational and tech-
nical investigations on the integraty of the ports of Limbn and Moln and their rea-
sonable extension.

Furithermore, it was investigated whether further development possibilitles for these
harbours as well as for other harbours at the Atlantic Codst seem to be reasonable
considering a perlod exceeding the forecast target {.e. the yedr 2000,

4 far as the develoupmont of further harbours at the Atlantic Coast IS concerrod the
result of the investigation is that no further banans harbours shall be constructed
but the handling shall be concentrated in Limdn and Moin.

Merely Cahuita or Puerio Viejo shall be taken into consideration for a future deve-
lopment of fishing ports. This requires, however, detailed studies which shall supply
information especially on kind and size of fish shoals (lobster) and how to utilize
them optimally.

Moin should not be envisaged as fishing port since the harbour of Moin and the bor-
gering terrain shall be reserved for a pessible extension within the scope of the
development of an industrial zone.

If & trans-continental oil pipeline will be laid the berthing place in the bay of
Moln could be located approx. 2.5 km off the coast at an adequate water depth by
means of & single mooring buoy.

The development of the harbours of Limbn and Moiln mainly depends on how the containe-
rizetion of bananas will progress. 2 cases are cansidered in the study:

Case A : Low containerization of bananas

Case B : 100% containerization of bananas i1n the year 2000.

The result of the study for case A is that the facilities, which still exist or are
under construction now, with the following installations will be sufficient for a
period covering the study target i.e. reaching until the year 2000:
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LiwmdnA: Prayecto Alemdn with a container berthing place (berth 11) and a combined
ro-ro / general cargo berthing place (berth 10), Muelle 70 with a combined
break bulk / general cargo berthing place (present berthing place 8).

Moin: Banana handling with 2 berthing places (banana pier), 1 petroleum handling
berth possible combined with bulk cargo handling (fertilizer) and special
liquid bulk and a ro-ro ramp.

In order to secure the handling expected for this period the following additional
MeASUres are necessary:

imbn: - technical rehabilitation of Muelle 70
(corresponding to Chapter F - 2.2.6)

- modification of the road traffic network and harbour connections
(corresponding to Chapter F - 2.2.2,drawing F - 2.2;2.3)

- modification of railway connections
(corresponding to Chapter F - 2.2.1, drawing F - 2.2)

- erection of a new central workshop
(corresponding to Cnapter F - 2.2.3, drawings K - 1.3.1 and 1.3.2)

- installation of sufficient harbour lighting and navigational aids
(corresponding to Chapter H, drawing H - 1)

- providing of additional handling equipment
(corresponding to Chapter E)

- improvement of nandling organization by harbour operational measures
as for example the increase of gang productivity
(corresponding to Chapter E)

- sufficient training of harbour operation staff especially in view
of future container handling
(corresponding to Chapter G)

Moin: Completion of harbour facilitles under construction now, (correspanding
to Chapters F - 2.3 and K - 2), especially

breakwater

access channel (dredging)

rcad and railway connections
water supply and discharge

power and communications network

harbour buildings (as described in detail in the structural
pre-design)

lighting and navigational aids
deviation of the discharge of Rio Moin

sufficient training of the staff for the elevators for
banana handling

canstruction af a ship yard wilh berthing piler for harbaur
uwned hoats,
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Moregver, it deems necessary to adopt the present harbour aorganizational structure
t0 the new situation. In order to guarantee an Integrated national port policy and
the organizational integration of Limbn and Moin it 1s recommended to establish a

Natlonal Port Authority with its domicile in San José as well as a Port Authority
in Limdn,

As far as the allocation of responsibilities in the port is concerned, the elimina-
tion of the activities of the forwarding agents, a limitation of the stevedoring com-
panies to the ship's side is anticipated while the Port Authority should take over
the public services of the port as well as the shoreside operations. By this, a clear
tllocation of responsibilities of the entire port guarantees an uncomplicated inte-
qration of the new container terminal (Proyecto Aleman) and also meets the require-
ments of the transport chain.

Sesides the measures of Case A it will be necessary, in case of an increased contai-
nerization of bananas as assumed for case B, to extent the container handling possi-
Bilities until 1995 at the latest.

It 15 proposed to carry out these measures (sce drawing F - 2.2 and Chapter F) in
the harbour of Limbn and not in Moln since

~ the handling system including Lthe related new make-up of the organi-
zational structure as well as repair and maintenance organization
started with the Proyecto Alemdn can be continued

- Cheapest extension possibility

- contrary to Moin much more extensive extension possibilities in the
future

- thus ipcreasing development of Limbn to a container and general cargo
harbour, the so-called "Common Port" which is exclusively operated by
the Port Authority, and development of Moin to a "Special Port" for
special commodities as petroleum, fertilizer, special liquid bulk and
cther special goods which will result from the establishment of the
Industrial and the free trade zones with the possibility to operate in-
dividual facllitles by private users (Recape, Abonos Superior S.A.,
Quimicos Holanda Costa Rica S.A)

- thus it is guaranteed that both harbours will nat hecome competitive
harbours but will be developed as integrated ports

- the increase in container handling and the required extension of capa-
cities are contradictory to the topographical possibilities of an ex-
tenston of the harbour of Moin which is limited by the Moin river

- the cost-benefit analysis shows that the extension of the harbour of
LimGn would be of greater benefit in economic view than the relocation
of container handling to Moin.
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neily, @s the Masterplan study outlines possible development schemes of the ports

of Limdn and Moln and sets a rational development framework inte which successive
construction projects can be fitted as the traffic increases. the authorities con-
cerned should maintain a permanent ability to recognize changes i1n demand in order
to re-assess the development program. The Masterplan should have a continuous ex-

stence as a reference document. It should be modified, for instance, to take a new
look at the future situation (in the present rapidly changing stage in shipping and
zlso economic development) or as a result of events in the course of the forecast
period which make a review desireable.
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2 Present Situation of the Atlantic Coast

(Chapter B, Volume II, Drawing B-1.2)

There are five deepwater anchorages serving Costa Rica:

Port Limén and Hoin on the Caribbean Coast, Caldera, Puntarenas.and Golfito an
the Pacific Coast.

Except of Golfito, which is naturally protected, all other anchorages are exposed
to the sea and have only the partial protection of natural shoreline features such
as islands, peninsulas and coral shoals. f

Port Limdn is the principal port of the Republic. It is situated at latitude
9959149 N, longitude 83%0'48" W. A good anchorage in the lee of Uvita Island,
with water approaches of 14.5 to 18 meters depth is available at the port.

Limdn is known as a harbour place since the XVIth Century, after having been dis-
covered by Christopher Columbus on his fourth voyage in 1504. Now, the port of Li-
mén handels about 88 percent of the country's sea trade and 60 percent of the to-
tal foreign trade.

Port Limbn is connected by rail to the nation's capital at San José, a distance of
165 kilometers; road via Siquirres, Turrialba and Cartago with a length of about
176 kilometers; a new highway of about 130 km length is expected to be in service
by the end of 1981.

Port of Moin has a tanker terminal with one berth and one ro-ro ramp, two banana
berths are under construction. The terminal serves the Recope Refinery, and it is

situated at latitude 10%00'30" N, longitude 83005'10; W.Furthermore, there are single

mogring buoys connected with ca. 1.1 km pipelines for 2il and gasoline in the Bay of Moin.
River shipping in Costa Rica has traditionally been confined to the San Juan, San
Carlos, Sarapiqui and Frio Rivers on the Caribbean, and the Tempisque and Grande

de Tarcoles Rivers on the Pacific. Use of river transport has declined in recent
years in proportion to improvements in highway access. River transport remains of
significance only on the San Juan River.

Coastwise shipping along the Caribbean Coast has no more commercial significance.
Improvements of canalization in the coastal lowlands between Moin and the Nicara-
guan border and construction of the Moin river terminal allow river and littoral

transport service for that region.

Also, improvements on rural and highway access, especially to the south (i.e. Pana-
menian border) shift cargo transport to landside transportation means.

Description of Structural Facilities in the Ports of Limédn and Moin

Port of Limbn

The present harbour facilities at Limdn include 3 piers and one breakwater. Two
berthing places including storage areas are presently under construction. The three
piers - in the order in which they started operation - are named as follows:
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1. Mueile Metalico
2. Muelle Nacional
3. HMuelle Setenta

Muelle Metalico, in its original shape, was put into operation in 1904, thus being
the o

oldest pier in th2 harbour. Mainly banana export is handled via this pier, but
also general cargo and, in smaller quantities, liquid bulk.

Muelle Nacional was the second pier in the harbour of Limbén starting operation in
1954, It has cne ro-ro ramp and one berthing place far coasting motor vessels, and
15 also used for harbour-owned boats, such as tug boats, pilot boats, etc.

Muyelle Setenta, which started operation in 1972, serves now for handling general
cargo and break bulk.

A detailed description of these structural facilities will be given in the folla-
wing.

Muelle Melalico

Muelle Metalico fs an all-steel construction having a T-shaped form. It has one
access bridge and berth facilities located at right angles to it. The access brid-
ge runs from north-west to south-east and consequently the berthing place from
north-east to south-west. The length of the access bridge is 330 m. Its original
width of about 11 m was extended by 10 m over a length of 140 m on the north-east
side following the increasing mechanization of banana handling.

The total length of the berthing place amounts to about 320 m at a width of approx.
23 m. To enable railway service between access bridge and scuth-west part of the
pier, the transition area between bridge and pier is extended correspondingly.
Muelle Metalico offers 3 berthing places (Puestos 1 to 3) with the following length:

P1 = 160 m
P2 = 160 m
P3 = 122 m

While Puesto 1 serves for banana handling, Puestos 2 and 3 are used for general
cargo, break and liquid bulk. During the dredging works carried out in the caurse
of the preliminary work going on until April 1980, the 3 berthing places are being
dredged to a water depth of -10 m (NMM). As a result of the age of construction nu-
merous members of the substructure have been collapsed due to high corrosion. The
use of this pier is therefore very limited.

Muelle Nacional

Muelle Hacional is a steel structure projecting into the harbour basin in south-
east direction. The length of the pier is 120 m, its width approx. 13.5 m. To use
the pier as ro-ro facility, a ro-ro ramp was built subsequently at the top of the
south-east side and was extended in 1978 to permit berthing for new ship sizes.

The ramp's loading capacity is 10 tons. The water depth at Muelle Nacional is very
low. It is some § m at the ro-ro berthing place, decreasing gradually towards the
shore, and is about 2.50 m at the root. The berthing places at the longitudinal
north-east pier side therefore can only be used by tug and mooring boats (Puesto 5)
and at the longitudinal south-west side of the prer only by coastal motor ships

and mporing boats.
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In the area of Puesto 5, there are berthing dolphins in the front of the pier. The
dolphins consist of 8 Peiner profiles arranged in 2 rows of 4 piles each. On the
berthing side a 120 m high metal plate is welded onto the canstruction with some
rubber tyres hanging on each dolphin.

Muelle Setenta

Muelle Setenta is the newest pier in the harbour of Limdn. Contrary to the other
piers, 1t is an all-reinforced-concrete construction, projecting as finger pier in-
to the sea in south-east direction.

With its length of 325 m and a constant width of 17 m, the pier offers 3 berthing
places, i.e. Puestos 7, 8 and 9. After completion of the dredging works, the water
depth at Puestos 7 and 8 having a berthing length of 176 m and a depth of 10 m
{below sea level) and at Puesto 9 having a berthing length of 90 m and a depth of
6 m (below sea level).

Muelle Setenta can be served with both ratl-bound vehicles and mobile handling
equipment. The quay equipment includes bollards installed at every third or second
beam at the top of the pier. The fender system consisting of rubber tyres of the
"Bridge Stone" type BS 500 K is screwed onto the front sides of the crossbeam by

6 heavy anchor beolts.

The fender mooring system has proved to be unsuitable. The bolts which are too clo-
se to the crossbeam edges are torn out heavily due to ship impact. The damaged fen-
ders are now being replaced by heavy tractor tyres fastened onte the bollards.

The container terminal presently under construction shall be described here anly
very roughly. It is scheduled for taking up operation in early 1981. Being situated
wnder the protection of the breakwater, it extends in southeast direction. The
vidth of the terminal from pier edge to breakwater will amount to approx. 130 m.
The terminal will be equipped with a ro-roc ramp. The length of the 2 berthing pla-
ces (Puestos 10, 11) will amount to approx. 8420 m. The water depth at Puesto 10
will be 10 m and will be used mainly for general cargo and ro-ro handling.

perthing place 11, mainly meant for container handling, will have a water depth
of =11 m (NMM). Access to the terminal is possible not only for track-bound vehic-
ies but also for trucks or mobile industrial handling equipment.

Fenders, bollards, supply lines etc. shall be according to the latest standards.

The harbour of Limbdn has presently 7 storage sheds (Bodegas 1 to 7). All sheds have
rail connection. The shed structures are not uniform, they reach from massive walls
with timber roofs over steel skeleton constructions with brickwork filling to rein-
forced concrete structures with steel roof trusses and steel frame construction.
Hhere the walls are not massive or consist of brickwork the wall facing i1s of cor-
rugated sheet or Eternit. Except shed no. 1, all sheds are single storeyed, shed
no. 1 is double-storeyed. The upper floor is used as office room.

All sheds are provided with gates in the side walls and partly also in the front
walls, i.e. either slide gates or roller gates.
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Otner Buildings

In addition to the handling and storage sheds, there are the following buildings
in the harbour area:

- main office

- office building of the project management Proyecto Alemén

- guard house

- stevedore and warehouse administration building

- workshop

- storage shed for local handling (at present used far con-
struction purposes)

- cafeteria

The main office is situated at Avenida 1, at the harbour entrance. It is a 3-storey
massive structure with flat roof and staggered on the frontside. A conference roon
is added on the east side on top of the roof. The management's office is situated
in the building.

The office building of the project management of Proyecto Aleman is lacated at the
ecast end of Avenida 1. It is a 2-storey building. The lower floor is a massive con-
struction, the upper floor a timber structure.

Suardhouses are located at each access to the 2 piers where all incoming and out-
going vehicles are checked.

There are various 1- and 2-storey timber buildings between Muelle Nacional and Mu-
elle Metalico along the shore accomodating harbour operation departments, steve-
dore administration etc.

The main workshop building (Taller mecanico) with vehicle workshop, locksmith's
chep. mechanical and electrical workshop is located at the western harbour access
in the extension of Calle 8. The building is a steel structure.

cinally, there is a storage shed which is presently used for the Proyecto Alemén.
it 1s located directly opposite the Parque Varga at Avenida 1. This shed was con-
structed together with Muelle Metalico some 75 years ago. The station buildings are
also located in the harbour area west of the main harbour access.

Approx. 20.000 m?

are available in the harbour as open storage areas. The main open
storage areas are located west of Bodegas No. 1/7. Most of these areas are not pa-
ved. Further open storage areas are located east of the main harbour access between

Muelle Metalico and Muelle Nacional. These areas have meanwhile been paved.

Traffic Connections

There is a shunting yard in the harbour extending in east-west Jdirection from the
western harbour entrance to the main harbour access. lts lenath is approx. 750 m
At a4 width of approx, 60 m. There 1s a track conncection between shunting yard and
the individual pier facilities and stardage sheds.
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At present the harbour has 2 access roads, Lhe main access raad being situated in
the extension of Calle 1 and the western access road. Both harbour accesses are
connectad by a harhour road leading up to the Proyecto Alem&n. The road is paved
on its entire length.

Port of Moin

Approx. 7 km of Limbn a new harbour is being constructed at the mouth of the Moin
civer. Only 1 off-shore handling plant for liquid bulk has been available so far

n the bay of Moin. It is connected with the Recope Refinery by 4 pipelines. In par-
ttcular, there are ! pipeline 20" for crude oil {length 1,238 m) 1 pipeline 8" for
fuel oil, 1 pipeline 6" for kerosene and 1 pipeline 6" for gasoline, each 1,088 m
long.

After completion of the harbour facilities which, according Lo the present state
of planning., comprise a so-called ofl pler, a ro-ro ramp and a so-called banana
plere of b handling will be moved to the otl pler. Until now the harbour has been
protected by a southern breakwalter, There are plans far the construction of 4 nor-
thern breakwater stnce Lhe soulhern breakwater does not proyvide protection against
the main wave directiaon,

fhe oil pier runs in south-east direction and has a length of 218 m and a width of
26.20 m. The slab consists of reinforced concrete with a steel pile foundation.

50 % of the piles are of the "Frodingham Bore Pile No. 4" type whereas the remain-
ing 50 % are of the "Rodange Box Pile" type. The pile lengths vary between 25 and
27 m. The design load of the piles amounts to 65 t.

The design of the ro-ro ramp 1s similar to that of the oil pier. [t has a Randage
plle foundation whereas the slab consists of reinforced concrete., The inclination
of the ro-ro ramp is 4.47 % at a length of 26 m. The height, related to NMM, va-
ries between 1,82 m and 2.89 m. The effective width off-shore is 25.5 m, and 2.10 m
on-shore. The ro-ro ramp, just as the oil pier, has been structurally completed by
NOW.

Yanana Pier

The banana pier extending southward shall have a length of approx. 404 m at a width
0f 26.20 m and & water depth of 12 m (below sea level) according to the present sta-
te of planning. It has a Randage pile foundation.The quay construction is designed
to be supported on transversal beams at a distance of 3.6 m, longitudinal beams on
the seaside and landside prefabricated beams between the transversal beam, a rein-
forced concrete slab and a top slab of concrete separated form the reinforced con-
crete slab by means of a bituminous coating. The total length of the quay slab is
divided into 3 parts by expansion joints.
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There are presently no facilities in the harbour of Moin determined for harbour

operations. The buildings, existing in the harbour area, belong to the site instal-
lation.

“ive pipelines with diameters of 20", 20", 8", &", 6", are being laid through the
harbour area to the future oil discharging tower.

~lension of the Northern Breakwater

ne design concerning the extension of the northern breakwater in Moin has been
1rzwn up and submitted by Rhein-Ruhr Ingenieur-Gesellschaft mbH at an earlier date.
The report deals with the problem by which length the northern breakwater of the
Pari of Moin, now under construction, must be extended and here it has to be de-
signed so that the significant wave height

H 1/3 © 0.3 m

al the berths destgnedd tor bhanana handling 18 exceeded on ro more then 138 days a
Fear on o an averaqe.

As result of the above mentioned report a breakwater lenath of 190 m can be regard-
ed as sufficient,

Tratii1c Infrastructure

t precent, the city and the port of Limbdn are directly connected with the hinter-
~#nd by the new road to Siquirres (Highway 32) and further on to San Jos®& (Highway
Fighway 32 was completed in 1976 and is in a very good condition.

fe harbour in the situation as experienced by the Consultants in Autumn 1979 has
free eptrances:

e main channel, in prolongation of Calle 1 from the Avenida Central
L the western part of the harbour, in prolongation of Calle &, between the work-
shop (Taller Mec&nico), and the former Tropicore

- i the =astern part of the harbour at the biginning of the breakwater (entrance
to construction site of Proyecto Aleman;

‘11 these entrances to the harbour are connected by a port road giving direct access
o all piers.

Thera i1s no adequate road connection between the port of Moin and Highway 32, Limbn-
Sigquirres. The existent road No. 240 from Moin via Empalme Moin to Highway 32 and
that from Mein via Portete to Limbn are in poor condition and not suitable for heavy
truck traffic. Recommendations concerning future access routes to the two ports are
made in Volume 11!, Chapter F.
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At present, railways link the port of Limdn and 5an Jos&, the capital of the count-
ry, with the Rio Frio and Estrella region, where the major banana plantations lie.

A marshalling yard is planned for an area about 1.5 km south of Moin, with lines
'ezding to the harbours of Moin and Lim#n.

The Ferrocarril de Costa Rica intends to rehabilitate all lines in the Limbn/Moin

region by 1982; that is, to replace the ballast bed and the rails. The Moin-Siquir-

Tés line is to be electrified. The present workshops for maintenance and repairs in
imdn are to be moved Lo Moln, next tao the new marshalling yard.

1380, it is planned to remove temporarily the passenger station of Limdn outside
2 the city. When carrying out the planning and rehabilitation of the Limbn port,

e passenger station is once again to be located near the city centre of Limbn.

The tracks and switches in the port of Limbn are no longer in keeping with safoty
and operating requirements. The building of a central marshalling yard in Moin will
allow the track facilities for the port to be simplified.

Water Supply of the Harbours of Limdn and Moin

Harbour o

1=h

JLimon

e water supply of Limbn and thus also of the harbour represents a great problem
especially during the dry season. It can be assumed that at present the water de-
mand 1s covered only by about 60 %. During bunkering of ships it could be recog-
nized that entire town districts were without water. This lack of water can easily
lead to catastrophes in case of fire. Far this reason, the fire brigade of Lim#dn
esires @ larger number of permanently installed seawater hydrants. The distribu-
‘ton netwark itself appears to be sufficient. For new supply possibilities, sece
napter J, volume II1.

p te now, the pler facilities in the harbour of Moin do not include any water
supply equipment. The harbour construction site itself is presently supplied by a
well from which the water is pumped to a distribution tank and from there to the

darious consumers. There is no external water supply system to the harbour. The
oresent water supply is not sufficient tao cope with the expected future demand of
“he harbour area. Concerning the possibilities of supply, see chapter J, volume III.

cnergy Supply of the Harbours of Limbn and Moin

Harbour of Limbn

The harbour and the city of Limbn are presently being supplied via a dead end line
(34.5 KV/60 Hz) from the power station adjacent to the oil refinery Recope. Curr-

ent undulation amounts to ¥ 10 k. During the rainy season mains failure often occ-

urs due to fallen poles etc. The power supply up to now cannot be considered satis-
factory because of the frequent main failures.
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'here are plans to itnstall a ring supply with connections to Limdn and Moin. When
this system is completed the supply provlems will be eliminated.

“# L0 now the harbour of Moin is not connected to the generai powar supply system
but has its own power station. [t is envisaged to connect the harbour of Moin to
vhe new ring supply system to be constructed.
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3 Traffic Analysis and Traffic Forecast
(Chapter C, Volume LI, Drawving C-1)

Traffic Analysis

in the course of the past years the harbour of Limbn has become the most important
one in Costa Rica. Thus, in the last years about 60 % of the total fareign trade
of Costa Rica was done through the harbour of Limdn. Taking shipments by sea only
into consideration, which amount to nearly 90 % of the total export trade in Costa
Rica, one arrives at the following results:

Limén / Moin 64 %
Puntarenas 23 %
Golfito 13 %

According to the nature of the goods transshipped at the harbour of Limbn, the
latter may be considered as specialized in the export trade of bananas which, hav-
ing amounted to 723,000 tons in 1978, was estimated at B2 % of the export trade of
Limbn or 65 % of the whole trade of Limbn.

Crude mineral ofl is unloaded at the "Recope" refinery facilities at Moin, and the
tankers must actually remain at anchor in the bay of Moln.

Traffic Forecast

Existing traffic forecasts (Immediate Study - RRI/PTC/DEC, SYSTAN-forecast, JAPDE-
VA-forecast) were revised as far as their plausibility is concerned and at the
same time modified in accordance with the latest research works. The year 2000 was
taken as the aiming year. The period of forecast was divided into different parts,
wherein the lapse of time comprising up to 1990 should, to a certain extent, be
liable to be included in the censiderations.

The projects surpass this and go as far as 2000. However, they are to be simply
vnderstood as forecasts in the long run. Finally, it should be mentioned that struc-
tural modifications regarding export and import trade through the harbour of Limbn
wore not taken into consideration. Structural modifications are in this connection,
the different ideas for projects regarding an Industrial Zone at Moin.

Canana _Export

One of the main development policies of the Government 1s to achieve an increase
of the export rates in the near future. The project for development in the banana
expart comprises the following points, amcng others:

- a program regarding increase of production, producing now less than 2,000 boxes
per hectare a year up to 2,500 boxes per hectar a yesar

- a program regarding extension of the cultivated area, aiming at the gradual and
reqular development of banana cultivation area. It concerns not only the exten-
sion of existing farms but also the formation of new areas, mainly in the region
of Siquirres in a near future and the region of Sixaola in a long term.
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Azcording to these plans a production increase of about 50 % until 1990 will be
possible, and as a result of this a performance of 1,089,000 tons (equivalent to
60 million boxes 3 18.14 kilos) has been estimated for 1990,

Because of the idea of shifting the Banana-export to Eurape and the Eastern side
the United States from Golfito (Pacific coast) to Sixazola (Atlantic coast), es-

timated up to 10 mio. boxes from 1990 to 2000, i.e. in the year 2000 there will be

about 1,270,000 tons of bananas exported (equivalent to 70 mio. boxes) via Limbn.

ie constructionon 8 new road to Bri-Bri and other improvements of the infrastruc-
“ure of the southern Atlantic coast it was assumed, that the export of bananas of

the Sixaola-region will be handled via Limbn and not via Almirante (Panama).

Table 1: Banana Export by Company and Total (in tons)

Standard Total
faar Fruit Bandeco Cobal {(in tons) (in mio, boxos)
1979 390,000 281,000 71,000 742,600 40.9
1980 410,000 296,000 74,000 780,000 43.0
1985 500,500 361,000 91,500 953,000 52.5
1990 571,500 412,500 105,000 1,089,000 60.0
1995 571,500 412,500 214,000 1,198,000 66.0
2000 571,500 412,500 286,000 1,270,000 70.0

The export trade volume has not been changed essentially in comparison with the
immediate Study. The results of analysis on macroeconomics carried out by ECAT-
r2searches were the basls for a forecast of the other axports (except for bananas)

19 Imports. One can count on & doubling of exportations (net balance of expart

oroducts) up to 1990.

Special considerations were made upon the coffee export. Nowadays, nearly 10 % of
the coffee export is handled via Paso Canoas, Panama; this percentage is contain-
¢rized coffee. It was assumed that in the moment of implementation of container-
cperation in Limédn this percentage will be shifted from Panama to Limbn. A partly
shifting of coffee export from Puntarenas to Limbn was taken into consideration,
'« most of the coffee export is directed to Europe (72 %) and to the Eastern side
of the United States (e~ 14 %).

Howadays the percentage of the total coffee export via Limbn is approx. 60 %; an
Increase up to 80 % in 1990 is to be assumed. This means that the percentage of
coffee export within the whole export trade will grow until 1990 and decrease from

that year onwards, as the coffee production will not increase considerably any
more,
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% =0 @i the export trade concerns general cargo (including export of meat, rice
40U tacaol), it will not increase considerably befare 1985 as at tie moment there

are no new plans for factories or enterprises for export trade. From 1990 onwards
the export trade including the export of industrial products will increase due tg
“he fact of increasing industrializatisn.

laole 2: Export Trade (in tons)

55 Coffee Tatal
| (tons) {tons)
| 1478 54,597 155,483
| 1980 75,000 175,000
11985 94,000 210,000
;1590 100,000 260,000
| 1995 102,000 330,000
| 2000 105,600 400,000

Import _Trade__(Paper, Iron, Sillcates, Fertilizers, General Carga)

b

ie percentage of paper import between 1976 and 1979 varied betwoen 23.5 % and
27.5 % of the total import trade. A percentage of 25 % is assumed untll 1990, as
thie consumption of paper in Costa Rica {especially for newspapers and cardboard
araduction used in banana wrapping) will remain at the same level. From 1995 this
percentage will decrease because of the implementation of a new paper factory.
'"e percentage of iron import between 1376 and 1979 varied between 9.0 % and 17.5%
the total import trade. Until 1990 a percentage of up to 12 % of the total im-

et

trade is assumed due to continuous development and arowing industrialization

cf the country.

ce 1978 silicate-sand is imported via Limén because of the commencement of ape-
ation of a glass factory in Loyola near Cartago amounting ta 6 % to 7 % of the
tel import trade. It is planned to enlarge this factory (producing not only bot-
“i=2= but also window glass), so that imports of silicate will increase not only
wopertionally but also absolutely, up to 10 % of the total import trade in 1990.
Slight reductions from 1990 to 2000 in {mport of silicates might be possible.

1976 bagged fertillzers were |mparted as well as fertilizers as bulk goods
% of the total import trade). Since 1977 fert|lizers as bulk are imported via
imtérenas, and anly bagged fertilizers are still imported via Limbdn amounting to
4.5 % of the total impart trade. If no alteration 1s assumed this percentage may
be maintained (minimum forecast). ABONOS SUPERIOR, however, is interested in im-
porting fertilizers as bulk goods in a dimension of 100,000 to 150,000 tons per
year to be baggad in Limdn / Moin and distributed in Costa Rica. This possibility
has to be seen as maximum-forecast for import of fertilizers.

~
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imports decreasad until 1979 down
Laport trade. A future slight reduction seems to be realistic due fo

ta 55 %

of the total
@ higher in-

dustrialization. The forecasted figures for ganeral cargo (tncluding container-

traffic and ro-ro traffic) are slightly reduced in tompdrison to the figures of

the Immediate Study.

zole 3 ¢ Import Trade (in tons)

— ‘ . General fotal

| 24T Iron Paper Ferttlizer Silicate Carge L Eevs)

|

[

| 1978 31,200 83,976 15,085 (14,563) 203,670 348,510 .

| 1380 47,000 119,500 21,500 33,000 249 000 i 470,000 ;

| 1985 63,500 144,500 (S) 29,000 47,000 JFT Y { 835,000

‘ (G) 52,000 i 578,000

i (G) 60,000 606, 800

! 1990 79,000 165,000 () 26,500 66,000 284,000 620,500

! 66,000 660,000

i 101,000 695,000

| 1995 82,000 159,500 ($) 28,500 5,500 348,000 683,500

' 71,000 726,000

! 151,500 806,500

| 2000 85,000 154,000 (S) 31,000 61,000 393,000 724,000
77,000 770,000
152,000 845,000

5 - hbagged fertilizers

¢ = fertilizers as bulk goods

b drawing € - 1 in the annex of this summary the traffic analysis and forecast

i graphically presented.

1)

The

= bagqaed tevtailacer

fmport fogures far

= conservalive forecast

- forecast according

Lo

fecbilizor conntder three cases:

for bulk tfertylizer

mvestment aptions of

Abonos Supariar S.A.
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At present only one container-line (Sea-Land) and tfwo ro-ro lines (CCT and Panat-
‘antic] are calling LimBn/Moin. These thres lines are carrying approx. 44 % of the
tncoming and cutgoing cargo, which can be reqarded as subject of containerization.

Taking into consideration:

Ine dabove degree of containerization at present,
ideitional container lines after completion of the container-terminal

additional semi-contdiner-lines which have to be gxpected in future,

degree of contatnerizatton will fnerease 1o more than 80 3% ving budeng ro-rad

of the total general carygo in Lthe year 2000,

#» far as the bananas are concerned, the aspect of containerization has been ana-
iyzed. Bandeco is to be expected to containerize already 1n the short/medium rur
due to its merger with Reyonolds (= Sea-Land). The other two banana-companies
Standard Fruit and United Fruit do not foresee significant containerization even
1 Lhe year 2000.

As the Consultant doubts in these statements, two alternatives have been worked

-45¢ A = no substantial containerization of bananas for Standard Fruit and Unizad
Fruit {enly approx. 5 % in the year 2000)

=
i

100 % containerization of bamanas in the year 2000,
iP5 bs shown in drawing D-1 in the annex at Lhe oéod of the summary report,

should be mentioned that both alternatives are equal up to the year 1990; the
ifrerences apply only ta the years 1995 and 2000.

cu mezasures taken by FECOSA regarding rehabilitation of the Atlantic railway-net-
play a decisive role in assessing the development of future railway trans-
poertation.

meductions of travelling time, especially regarding the transport of bananas from
“ rarms to the ports of Limdbn and Moin, were taken into consideration as well as
@ gregter punctuality and a greater reliability of the railway operation.

wentainerization of import and export goods will have a great influence on the mo-
dal =plit as well as ro-ro traffic. Most of this traffic will be handled by truck
1f the railway is not able to offer a suitable and effective operation.

Pha madal splyt of the vonventional bandana trade will not chande essentivally; when
PRENT R bratron Commenc e @ rgher percentage of (he containers will be carried by
Trocks an the road, lateron fram 1990 anwards - tThis percentage decreases due (o

the above moentioned pmprovements of TECOSA,



Considering, that coffee is going to be containerized completely in future, the
conventional trade will decrease, especially if one censiders the percentage of
the total export trade volume. Modal split concerning the container traffic will
change in favour of the railway-from 1985 onwards - due to the improvements of
FECOSA.

The following modal split figures have been worked out for export- and import
trade goods:

Table 4: Modal Split of Export and Import Trade

Export trade in tens / year
mode of
transpor- 1980 1985 1990 1995 2000
tation % tons % tons % tons b3 tons 3 tons
Ro-Ro road 100 53,000 100 63,000 100 78,000 100 99,000 100 120,000
traffic railway
container| road S0 32,000 90 | 79,000 70 | 89,000 60 | 101,000 60 | 130,000
traffic railway 10 3,000 10 9,000 30 39,000 40 68,000 40 86,000
conven- road 35 30,700 50 29,500 50 27,500 50 31,000 50 32,000
tional railway 65 57,000 50 29,500 50 27,500 50 31,000 50 32,000
cargo
) Import trade 1in tons / year
mode of
transpor- 1960 1865 1990 1935 2000
tation | tons % tons % tons % tons % tons
paper road ys 93,000 85 110,500 85 123,000 85 117,500 B85 111,500
railway 15 16,500 15 19,500 ) 22,000 15 21,000 15 19,500
iron road
railway 100 47,000 | 100 63,500 [ 100 79,000 | 100 82,000 | 100 85,000
fertilizer road 30 24,200 | 30 30,000 | 30 45,000 | 30 46,000
railway 100 215,000 70 56,000 70 71,000 70 105,000 70 106,000
silicate road 100 33,000 | 100 47,000 40 26,500 20 13,000 20 12,000
railway 60 35,500 80 52,500 | 80 49,000
Ko-Ro traffic| road 100 74,000 | iuD 61,000 | 100 85,000 [ 100 101,500 [ 100 118,000

(quneral cargo) | railway

container road go | 45,000 | 90 | 103,000 | 70 97,000 | 60 | 103,000 | 60 | 127,000
traffic railway 10 5,000 | 10 1,100 | 30 gz,000 | 40 69,000 | &0 | 85,000

{general cargo)

container road 30 g,000 | 90 | 12,000 | 70 | 14,000 [ 80 | 12,500 | 60 | 14,000
trafiic railuay 10 1,000 | 10 1,500 | 30 5,000 | 40 6,500 | 40 | 9,000
(paper)

conventional | road 90 |11z,500 | 45 | 4,500 | 85 | 51,000 | 85 5,500 | 85 | 53,500

general cargd railway 10 12,500 15 11,500 | 15 9,000 | 15 4,500 | 15 9,500
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Anticipated Port Operation
(Chapter £, Volume 11)

This section of the summary will give a shert introduction of the main findings
which are detailed and werked cut in the ajm part of this study. Hefore entér-
ing the recommendations and findings some Lables will display the anticipated
port situation in the general view. Afterwards the different port facilities
and commedities are described in particular.

Fanle 5 shows the cargo volume as it will develope in future for ‘the Cases A and
. Table 6 gives an estimation of the number of vessel which Wwil]l call at Limén
snd Moin up to 2000, Table 7 indicates the berthday reguirements for the total
port complex and the overall utilisation for Case A development. Table 8 dispiays
the carge assignment and the resulting pier utilisations 1nduced by the relating
commodities applicable for the Case A. Table 9 reflect the possible sotutions 17
the Case D-1 (a) will be realized.

The description of the individual alternatives is given in section & of thrs
cummary.

Container Terminal

At the time being the container traffic of Sea-Land is handled provisional ly s
the otl-pier in Moln or sometimes also at Muelle 70. After completion af the o
vectoc Aleman 1981 all container lines will be handled in the new terminal mnoLim-
3n. When calculating the capacity utilizations of the new terminal the Cases A
and B have to be evaluated separately.

tese A

sLcorcing to the tratfic forecast and the anticipated degree of containerization,
ruture container valume will be &s follows:

1985 45,000 containers
1990 = 64,000 containers
1995 74,000 containers
2000 80,000 Contatners

The calculations of the capacity utilizations come to the result that one bherth
ror the container vessels as well as the projected storage drea on the Proyecto
Aleman will be sufficient up to the year 2000, taking into consideration that
Sea-land containers, transparted on truck, will not be stacked in the new ter-
minal but in the Sea-Land yard on highway 32.

As far as the container gantry crane is concerned, one crane will be sufficient
up to the year 1985/1986 and the second has to be instailed in 1986. This calcu-
lation is based on an Hourly net-productivity of 16 moves (= cantainers}.
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Cargo volume in 1,000 tons to be handlad

at Limdn and Moin

case A - low case B - high
containerisation containerisation
type of carge 1985 1990 1995 2000 1995 2000
ontainer 486.5 691.0 813.5 906.0 1,049.5 1,721.0
R 2 144.0 163.0 200.0 238,0 200,0 238.0
raal bulk 241.3 291.0 287.5 279.0 287.5 279.0
cargo 135.0 115.0 137.0 127.0 137.0 127.0
S 683.0 664.0 746.5 815.0 510.5 nil
j;tt** 1iguid 965.0 1,170.0 1,350.0 1,500.0 1,350.0 1,500.0
chemical liguid ;
tullk (41 9.0 3.0 3.0 9.0 9.0 9.0
fertilizer bulk*? 80.0 100.0 150.0 150.0 150.0 150.0
total cargo 4 g ; -
LinBn/hohe 2,743.8 3,223.0 3,693.5 1 4,024.0 3,693.5 4,024.0

ote: ~*1

-*? according data made available by the company "Abono Superior"

5 : Number of vessels to be expected in Limdm and Moin

According data received from the private enterprise “"Quimicos Holanda",

S case A - low case B - high
containerisation containerisation
HE f vessel 1985 1990 1995 2000 1995 2000
i 170 190 205 230 310 415
Lriie) 158 175 192 192 192 192
exl: bulk(*t 241 291 2838 279 288 279
€ -2l cargo 13% 115 137 127 137 127
lit~tal Limdn 704 771 822 828 927 1,013
B il 300 259 274 299 188 nil
etirul tanker 24 29 34 38 34 38
Adzes tanker 10 10 10 10 1 10
.lf;lELiEr bulk(*, 14 21 21 21 21 21
vlbrzotal Moin 348 319 339 368 253 69
}A
. total Limén and Moin | 1,052 1,090 1161 1,196 1,180 1,082
|

loke s

(*?- each fertilizer bulk vessel transports 7,000 tons

(*1- each break bulk vessel is calculated at a shipment of 1,000 tons,




Case A - low contalnerisation of bananas, _
Berthday requirements ané utilisatieon for the whole port complex L

~ based on 360 commission days per year and pier -

imén/Mouin

. type of cargo 1985 1990 1995 2000
' puelle 70 | break bulk 146 152 137 131
general carge 62 36 69 79
! subtotal 208 188 206 210
. iecto | Ro-Ro 61 I en 79 94
223n general cargc 148 140 126 112
- becel 10| gintotal 209 208 205 206
Sorvacto container 173 133 153 166
Als A general cargo - - 18 7
‘ 1} subtotal 173 133 171 173
3m}a} bercthdayregquirements 590 594 582 589
. s
ation Limdn 55% 49% 54w 55%
P Y o0 conventional Y ”
< Yoon ——_—" 269(308) 263(300) 2821(320) 307(349)
S S = petrol liquids 51 62 73 R
chemical liquids 10 10 10 10
! fertilizer bulk k[ 54 54 54
Ro-Ra 7 7 11 11
subtotal 104 133 148 156
Rerthéay fghitenents 373(412) | 396(433) | 430(468) 463 (505)
1tinn Moin 35% (38) 378 (40) 40% (43) 43%1047)
herthday reguirements port | 963(1,002) | 9250982 1,012(1,050} 1,052(1,094)
stal gkilisation Limon and Main 45% (46) 474 (45) 473 0(49) 49% (51)
-z- Lo brekes the figures for low banana gantry preductivity of 3,200 boxes/hour
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- Values are expressed in % of 360 commissien days

- Values

Hote:

*)

indicate the utilization of banana facilities

in brakes

(3,200 b/h)

productivity

qantry

low

for
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This statement is based on the maximum ecanomic utilization of approx. 50,000

ctontainers per crane and year.

The operational system in the container terminal 1s described in detail
tains the following most important items:

and con-

use of the pure straddle-carrier-system between yard and quay, due
to short operation ways and limited area;

use of the pure chassis system only for Sea-Land containers (trans-
ported by truck), without storage of chassis on the terminal;

stacking of containers in three blocks in parallel direction to the
quay;

clear location of the chassis take-over-area on the internal road.

If the bananas will be fully containerized in the year 2000 the container volume
will be as follows:

1985 = 45,000 containers
1990 = 64,000 containers
1995 = 105,000 containers
2000 = 178,000 containers.
It is obvious that the Proyecto Alem&n will not be sufficient for the handling

of the above container volume between the years 1990 and 2000. The calculations
lead to the result that already in 1992 the stacking area has to be extended by
removal of the shed on the Proyecto Aleman or by reclamation of new areas.

In case the shed on the Proyecto alemdn would be removed, the new area would only
be sufficient up to the year 1995; then additional stacking area must be avail-
able combined with a second berth for container vessels. The new berth must al-
s0 be equipped with two container cranes in the year 2000. Possible commodity

distribution and utilization of the ports far the recommended port development
scheme B-1 (a) is listed in table 9.

ro-ro Berth

The ro-ro-vessels are berthed at present in Moin or at the Muelle Nacional in
Limdn. In future the ro-ro-ramp at the Proyecto Alema&n will have first priority
for these vessels as also adequate landside facilities (shed) will be available.
Moin will only be used in future if the ro-ro-berth in Limbn will be occupied,
in order to avoid ship's walting-time.

According to the traffic forecast and the anticipated portion of ra-ro from the

total volume of general cargo, the following number of trailers has to be calcu-
lated within future:



=

=l

1980 = 3,000 trailers
1985 = 10,000 trailers
1990 = 12,000 trailers
1995 = 14,000 trailers
2000 = 17,000 trailers.

The calculations of the capacity utilizations lead to the result that the bertn
in Limdn will only be utilized to a relatively low percentage, i.e. approx. 17 %
in 1980 and 29 % in the year 2000. This calculation is based on an hourly net
productivity of 12 trailers.

The free capacity of the ro-ro-berth should be used with priority for the handl-
ing of general cargo, as higher productivities can be achieved at the Proyecto
Alemdn than at the Muelle 70.

As far as the storage area for ro-ro-trallers is concerned, approx. 6,000 squ.m.
have to be provided in Limbn as well as i1n Moln. This area will be sufficient
for the storage of approx. 100 trailers including necessary operation ways for
the trucks.

This area will be located near the Muelle 70 yn Limbn., as no spdace is available

besides the new rou-ro-ramp. In Moln, however, this area is located opposite to
the ro-ro-ramp.

Breakbulk and General Cargo

The breakbulk commodities and general cargo should be handled at the Muelle 70
and the berth 10 at the Proyecto Alem&n. The operation method require an inter-
mediate transport of the goods from the pier to the storage area and vice versa
if the goods are handled at the Muelle 70. The lack of storage facilities behind
the pier will be disadvantageous and must be compensated by the use of addition-
al equipment of trailers and trucks as mentioned above.

With the implementation of a three-shift-system and the change of operatign
methods the productivity of the gangs will rise and make the port capable to
handle the expected cargo volume (in 1000 tons):

Commodity 1985 1990 1995 2000
*)

breakbulk

iron 63.5 79.0 82.0 85.0

paper 130.0 145.0 138.0 131.0

bagged fertilizer 0.8 1.0 1.5 2.0

bulk silicate 47.0 66.0 65.'5 61.0

general cargo 135.0 115.0 137.0 127.0

*j

the commodity of bulk fertilizer is not included
as 1t will be handled at Moin
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9 : Distribution of Pier Utilization and Cargo Assignment

- Case B (Alt.

1 a)

UNET

CON-
TAINER

RO/
RO

BREAK
BULK

GENERAL
CARGO

2ANANAS

PETROL
LInUIDS

ILHEMICAL
| 1QUIDS

FERTTILIZER

TOTAL

PROYECTD
&=

BERTH 10 +
RO/RO-RAMP

22

Fios

L7

20

25

L5

L7

24

24

i AND
L RBO/RO-RAMP

20

15

41

| BANANA
| PLER
| BERTH 142
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27
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UNITS

L1

25

38

o9

20

15
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f UNIT

CON-
TAINER

RO/

BREAK
BULK

GENERAL
CARGO

BANANAS

PETROL
LIQUIDS

CHEMICAL
LIQuIDs

FERTILIZER

TOTAL

PROYECTO
' RLEFAN

"'ﬁnT\Jl 10 +

RO/RO-RAMP

26

25

SN

PROYECTO
ALEMAR

BERTH 11

25

45

MUELLE 70

41

37

| 0ILPIER
AND
RO/RO-RAMP

22

15

43

l
i

| BANANA

[ PIER
iBERTH 142

|

ﬁ

UTILIZATION
REQUIRED 8Y
COMMODITY PER
RERTH UNITS

Note:

2 )

25

36

<13

0

22

15

- Values are expressed in % of 360 commission days

- Values in brakes indicate the utilization for low gantry productivity (3,200 b/h)
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Tne part of Limdn must be able to handle the a/m goods preventing losses tog the
Cosva Rican national economy. The measurements necessary to achieve this target
are as follows:

= structural rehabilitation of the Muelle 70

= to work on the Muelle 70 with maximum 4 gangs due to limited traffic
space

riff policies a 100 % indirect cargo flow

- te achisve by ta
Ik silicate) to avoid direct nandling

(expert for bu

= implementation of port pallet system and intermediate truck/trailer
transpert on the Muelle 70

- provision of at least one forklift per gang ashore and one per gang
aboard

- creation of a dangerois ¢args yard of 500 squ.m. according to IMCO-
regulations

- Implementation of new shiftsystems, 3 shifts per 8 hours for ship-
side operation and 2 shifts per 8 hours for the landside receipt
and delivery of cargo,

Bernana Handling at Moin

The banana handling shall be performed at Mcin with two banana piers. This pro-
vision of berth space will meet the requirements up to the year 2000. Equipped

with 5 gantries the utilization celdem will exceed tha annual occupancy of 48 %
sven In case the elevators will work at the estimated }ow productivity of 3,200
boxzes per gantry hour.

Lhe nurher of elevators might cause a bottleneck. Therefore, it is highly recom-
mended to install & fifth elevator with the completion of construction and start
of operaticn. Thus the port will bé able to guarantee an acceptable staytime in
port, the reduction of waiting time at anchor and the provision of sufficiently
cerformed operaticn.

In 1990 if the containerization of banana will be lower than estimated by the con-
sultant (Case A) the sixth elevator must be purchased. If the Case B becomes true

Lhe operation could be continued with 5 elevators without any losses of shipstay-
T.[[I'ICJ

Following measurement will be required making Moln & well operating banana ter-
minal:

- implementatlion and installation of a gantry supply system adequate
for the type af gantries

- provide rain shelter roof enabling to unload railcars alse during
rain
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- Quaranteeing Lhe interchangeabiiity of elevators between the piers

- establishment of well coordinated pre-planning system between the
port operator, stevedore, banana company and Fecosa.

Liquid Bulk Handling at Moin

The petrol products imported by Recope and the low quantity of chemical products
of "Quimicos Holanda" should be handied at the oilpier at Moln. The shipside ope-
ration should be perfarmed by the private companies under supervision of the port
authority.

The private companies like Recope have to provide all the safety measurements
which are required for the operation of such kinds of goods.

Dry bulk Handling (fertilizer bulk)

The quantity of fertilizer bulk will reach 150,000 tons in 1990 which means a
verthday requirement of approx. 50 days per 360 days.

#aving installed adequate discharging facilities the fertilizer could be either
handled at the oilpier without creating substantial berthing problems or could be
settled at a third pier adjacent to the banana pier No. Z. In this case a third
pler will be necessary and 1t could act as a dry bulk terminal although the uti-
lization will be low in case that fertilizer will be the only commodity handled
there.

fquipment and Workshop Facilities

' ensure a continuous port operation in future and to avoid any losses of opera-
tion output the egquipment situation must be Improved. Due to the operation re-
quirements indicated in the previous chapters following measurements will be ne-
cessary:

- to provide the eguipment as shown in table 10

- to establish a maintenance and repair arganisation which guarantees
the economic operational use of the equipment

- fto construct a new central workshep for the rolling stock

These measures should be realized immediately and being completed with the ope-
ration start of the container terminal (Proyecto Alemén).

Together with a permanent training of the equipmenl drivers the a/m recommenda-
ticns will lead to an improved port efficiency.
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Port Development on the Atlantic Coast
(Chapter F, Volume 111)

General

The development of the ports of Limbn and Moin until the year 2000 will largely
depend on the degree of containerization of bananas. As stated before two assumptions
were made:

Case A : low degree of containerization

Case B : high degree of contzinerization up to 100 % in the year 2000

\fter starting operation of Proyecto Aleman and completion of construction, fur-
ther operational and organizational measures are proposed for Case A development.
soth ports Limbn and Moin will then sufficiently be capable to handle the expec-
-ed traffic volume beyond year 2000. Case B would require that new pert facili-
ties be available as early as in 1992 to ensure cargo handling in the ports of
Limbn and Moin. As nobody can tell at the present stage which development will
cventually take plsce thess two assumptions are to be considered an aid for those
who are responsible to watch the development carefully and place the investments
reasongbly according to the actual necessities.

Rehabilitation and Extension of Ports of Limbn and Moln up to the year 2000 -
Case A
‘Drawings F-2.2, F-2.5)

The anticipated port needs according to the traffic forecast have been analysed
and compared with the supply capacity of the then operating Prcyecto Alem3n. Re-
quired berths, storage facilities and operation-system to achieve the standards
far a proper port operation have beep determined. From this it was concluded that
he port of Limén will work with an optimum overall utilization during the future
eriod (1981 to the year 2000) of approx. 55 %. In order to reach and maintain
his port utilization it is necessary, however, to increase the present inade-
wete port infrastructure and to supply the technical equipment that this pro-
oress wlll not be hindered. For the port of Moln, the most urgent measures are

o finish the port structures and provide the necessary infrastructure as power
:nd water supply, railway facilitles etc.

Genezrally expressed, for Case A no new port facilities are needed but rehabilita-
ticn and extension of existing ones. The proposed measures must be started right
away to ensure cptimum cargo handling in the ports of Limbn and Moln.

“reliminary designs for all structural measures inside the ports Limbn and Moin
Nave been worked out. A description is given in section 10 of this summary.
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Development of the Ports of Limén and Moin up to the Year 2000 - Case B
{Drawing F-3.1)

If, due to the containerization of bananas, Case B should occur as predicted in
the forecast, the port facilities in their present concept of the ports of Lim-
6n and Moin will not suffice the requirements as far as the container handling
Is concerned as early as in 1992. This means mainly measures for the extension
of container storage area and the construction of new berthing places which sub-
sequently can also result in a madification of the existing handling facilities
for General Cargs and Break Bulk.

Generally, there are two possibilities for a new construction or an extension of
the handling facilities for the future container traffic, i.e. the harbours of
Limdn and Meln. A construction of a new container terminal in Limbn would merely
signify an extension of the Proyecto Aleman, whereas a new construction in Moin
would have far-reaching consequences for cargo handling in Limbn.

Ahen such expensive construction measures are concerned it goew witthout saying
that not only operational and technical requirements have to be fulfilled but it
must always be kept in mind inhowfar the harbour could be extended after the
forecast period, i.e. beyond year 2000.

In view of the operational and organizaticnal requirements worked out the fol-
lowing alternatives were established and analysed. The aliernatives explained
will offer reasonable solutions for the stated problematics:

Alternative B - 1 a : Construction of a new container terminal with ane berth
in Limbn.
fiternative B - 1 b Construction of a new container terminal with two berths

and change of the Proyecto Alem3n into a General Cargo
and Breakbulk Terminal in Limbn.

Alternative B - 2 3 Construction of a new container terminal with one con-
tainer berth and one general cargo berth in Limbn.

Alternative B - 3 a : Construction of a new container terminal with one berth
in -Moin.

Alterpative B - 3 b : Constructien of a new container terminal with two berths
in Moln.

Hhen ovaluating the port development alternatives it was concluded that alterna-
tive B-1 (a) shows the most important advantages while the disadvantages carry no
great weight. This alternative offers the lowest construction cost of the Limdn
development possibilities 1 (a) and 1 (b) and 2) and implies future extension ca-
pacity and develops Limbn, as started with Proyecto Alemdn, to a container and
general cargo port, i.e. a common port. If in the years following 1995 operational
difficulties due to the container handling separated by the General Cargo opera-
tion and its harbour basin will arise and may effect port efficiency, appropriate
measures can be undertaken to extend the new 1| berth-terminal by a second berth
analog te alternative B-1 (b). Mast impoertant, however, is, that the fully opera-
ting Proyecto Alem&n stays as the basis for effective port operation at least 15
to 20 years.
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Alternative 1 (b) shows operational advantages but makes the container terminal
ccncept of Proyecto Aleman doubtful and requires tremendous investments in Lim-
on for container handling.

The third alternative, B-2, is the most unfavourable solution for port develop-
ment in Limbn, slight operational disadvantages which might occur due tg the
separation of the 2 container berthes through the harbour basin are minor as
there will be no possibility to an integrated future development. The necessary
arrangement of the general cargo berth west of the new 1 berth-container ter-
minal hampers any extension in this direction. Also, this alternative shows
higher construction cost compared with alternative B-i (a).

As stated befcre, any construction of container handling facilities i1n Moin would
have far-reaching consequences for cargo handling in Limbn, i.e. that the main
traffic will be transferred to Moln with its limited extension possibilities where-
as Limbn with its far better development possibilities will decline 1n 1ts 1mport-
ance. This applies in the same way to alternative B-3 (a) and 3 (b). Whereas alt-
ernative 3 (a) would merely be a compromise to introduce handling capacity for ex-
cess banana container, the logical way would be to consider alternative 3 (b) as a
possible solution. Also 1t seems theoretically possible to operate 2 by more than

4 km separated container terminals simultaneausly for the same customers (since all
3 banana exporting companies might call Limébn for balance of trade with respect to
empty containers), past experlence and new constructed ports in many countries in-
dicate the advantage of unitized terminals. Thus, only alternative B-3 (b) remains

i
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as a comparable solution to ihe proposition made for Limbn.

Both alternatives for Moin must be put into operation 1992, whereas construction
measures for the Limbn alternatives must be finished earliest 1994/95. In addi-
tion, considerable investments must be taken for relocation of the Moin-River
outflow, since the dam construction as proposed far now will lay in the future
harbour basin of these alternatives. The cost comparison indicates relatively

low construction cost estimates as valued against alternatives B-1 (a) resp. 1(b)
but it should be kept in mind, that releccation costs of the river outflow are not
included in this estimate. It is calculated that due to the early investment ne-
cessary te finish these alternatives, the economic benefits in terms of net pres-
ent values (NPV - 1980) ares lower as compared with the alternatives in Limdn

(the higher the NPV the morc disfavourable the project).

This 1s illustrated in the following table:

Construction Cost NPV Year of

Alternative in Mio. US § in Mio. US $| operation
1379 1980" 1980

B -1 (a) 50.5 84.6 1.3 19495

B -1 (b) 68.8 15,1 11.8 1995

B - 2 53.8 86.7 12.3 19495

8 - 3 (a) 35.1 58.8 12.3 1992

B - 3 (b) 54.8 91.8 19.5 1992

1)

15 % inflation, 4 % engineering and 40 % foreign exchange
cost added, no local particion assumed.



1479 construction cost includa contingency al
daajusted ta 1nflation

iowances, whereas 1980 prices are
and forefjn exchange components, imputed no local parti-
cipation. The NPY cunsiders the different
construction start.

yedars of investment allocation and

Taking the sbove mentioned into account, it is recommended to assign the cargo
to the ports of Limbdn and Moin according to Alterpative B-1 (a). It 1s ebvious.

that this divisign af targo assiqnment gudarantees the most economical combina-
tiarn of the two ports.

Tt ds secured that there will be extension and development capacity for "ganeral
goods" erther copntairerized ar tonventianal resp. in break bulk in Limén and,
what 1s equally impertant, this s¢heme of fers the posstbility to serve in Moin
all future needs of prospective port users. Although, as discussed in Chapter C,
Future customers for the port of Moln could not he idenmt ified dua to the very
edriy stage of prospecting for industrial fevelobments in this area, it 15 Be-
lieved absolutaly necessary to provide ingenjous extension potential for such de-
velopments in Molin as & so-called “special port’.

Based on the recommendations above, the Poart Masterplan toncept of the Limbn/
Moln area rests an an integrated development of the Port of Limbn according to

aiternative 8-1 (a) and a future utilizatien of the Port of Motn for specialized
commod {t1es.

In the foliewing, the daneral conceptions of this selected development alterna-
tive s given.

Alternative B-1 a

- Canstructiion of a new contatiner terminal with one berth in Limdn -
{Drawing F-3.1)

‘Fe contalner storage tapatity of the Proyecto Alemdn with 1044 TEU's wi1ll be
reached by the year 1992, Taking Into tonsideration the space réquirements for

0

5 TEU's in total Lhe new contdiner terminal must allow a storage of 3,081
TEUYs in two layars.

required length of quay is determined LUy & container vessel of the 2nd ge-
aeration, which will be expected also in the long run. This berth will be equipped
with two container cranes up to the year 2000.

When establishing the new container terminal, the integration aof a near-by park-
L0g drea for ro-ro trailers is advisable. [t 15 therefore recommended to provide
Lhe ared next te the workshop, <o that the ro-ro trailers have only short dis-
tance Lo the vessels, but being separaled from the container traffic. The area
necded for the eatire terminal will be gained by land reclamation west of the
Provecto Alemdn with prer belng desianed as deck-on-pile structure.

Butween the new termindl and the Proyecto Alemdn the widih of the harbour basin
Must Be at least 150 m at a depth of 11 m.



Tre whale terminal mist bo Laken [n aperstion Ly 1885, the designated ra-ro area,

nowever, as soon 4s 1882 UALL] 1994 this area will be used Far container stack-
ing.

As far as the enlrahce for the contadiner terminal {s concerned, it is advisable
te establish centralized antrance gates for bLoth container terminals. Due to the
Increase 1n number of straddle careiers Lhe recommended workshop has to be ex-
tended by a rthird box for straddle carriers. This box should be directly adhered
te the other Iwo boxes. Al]l other workshoo facilitiss can remaif as they are.

Concerning the coordination betwsen both container terminals, long distances for
personnel and equipment have to be cavered due to the basin between the terminals
If no exact ceordination is guaranteed. We therefore recommend to clearly allocate
“he shipping lines to both terminals, so that 1 shifting of cortainers during the
cozracion from one terminal %o Lhe other can be avoided. This allecation must be
pased oh the expected container valume per shipping line and the time table of
Lhe ilines. Personnel and equipment musi be cenirally assianed every day accord-
ing %o the operational requirements. Whan dividing the two container terminals

In such a way separate chassts areas, s5eparate rail conpections as well as sepa-~
rate inventory control of control of containers must be available. In exceptional
cases If a contalner vessel will be berthed at one terminal whereas the contain-
ers are stacked in the other terminal, the internal transportation must be per-
formed With chessis and trucks.

As gensral cargo vescels will continue to berth at berth 10 some Interference
with the port oparations is likely ta occur.

Future Traffic Connection te the Hinterland

't presenl tne pert of Lincs and San Josk, the capital of the country, and both
nzst impertant banana plantations in the Rio Frio and Estrella region are lipn-
«=1 oy railway connections. For the future, a marshallina yard is planned in the
area about 1.5 km South of Moin and from there a connection to the harbours of
Metn and Limdn. The planning and design of this marshalling yard, however,is not
thna subject of this study, but will be influenced strongly by the general con-
cept of the larger ares of Limdn and Moin.
The new marshalling yard should serve as central shunting station for the area
3 Limgn and Moin. Ap ddvantege is that a centralization of the shunting opera-
uns enables o mece grficrent employment cf both personnel and equipment. Also
avoided will be, as 1nitially planned, a shunting station merely intended for
bapana handling, Lhat means e very specialized one, which. in the event of any
change in the handlipy system or containerization §fF bananas, would probably
Fequire reconstruction. Other functions of the central shunting statian will be
tc operate all freight trains for the area of Limén/Moin, to classify banana
wagaons and prepare the waggoens bound to the part of Limbn; to collect and for-
ward the empty waggouns &s soon as possible, furthermore, clean the empty banana
waggons and let them continue fast, detect damages on waggons and have them re-
pdired 1n the main repair shaop.
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'"¢ capacity of the tentral marshalling yard should be dimensioned such that 1t
could receive about 10 lpaded banana trains daily and send them to Moin harbour;

and then collect and distribute the corresponding empty wdaggon's,

Additionally, 2-5 goods-trains will come from San José and will be prepared to
continue to Limbn harbour. Likewise, the traing coming from Limén and going to
San José will be arranged there.

Fhe present single track linking Limén and Moin should he electrified and up-
graded to twin tracks. By this, trains ceming from Siguirres (and the Central
Valley) could continue to Limdn with the ssme traction vehicle, although in-
treased goods and passenger traffic could be handled, which i1s doubted by using

T
he single track in future.

+

ol
(k]
Iga
1o

The city and the port of Limbn are directly connected to the hinterland by the

new road to Siquirres (Highway 32) leading the San Jost either via the old high-
vay 10 or the new connection (highway 10 - Siquirres - Sar Josd) which 15 expec-
ted to be opened 1981, For the part of Moln a sufficient road connectlion to

higrway 32, Limbn - Siquirres, is not available. The construction of this new
vonnection is essential. The alignment could be similar to the planification made by
BLL Ingenieria S.A]HnAugust 1879. A one-level crossing with the Highway 32 seems

e be sufficient; the trumpet-intersection praposed by BEL Ingeniera S.A.is not neces-
»ary In the first stage due to the relative low traffic load of the new connection
road. Special lanes for the turn-off traffic are recommended In order toguarantee
Ao hindrance for the through-traffic on the highway 32,

The rouad traffic between the two ports as well as to the centainér- and ro-ro-
terminals (Pan Atlantic, Sealand, CCT) will be handled via this new road. The ex-
+s5ting road connection Limbn - Moin via Portete will be used ¥n future anly by
Piivate cars and vans. The existing road No. 240 from Moin via Empalme Moin teo
“he highway No. 32 is not to be used faor heavy traffic (trucks) because of the
cradient and radii and environmental considerations.

vevelopment of Additional Ports on the Atlantic Coast

\orawing F-6)

The National Development Plan 1979-19§2 2 shortly mentions the development of
ned port facilities on the Atlantic Coast.Within the course of the study, the
Consultants advise the following:

The necessity of an additional banana port can be neglected. Only small amounts
of conventional exports arise due tg containerization, furthermore the relative
short distance of the plantations to Limén/Moin, extended rail-and road infra-
structure and most of it the efficient instaliations in Liman/Moin, whose capa-
city could be extended, advocate this.

Regarding the quesiion for tanker transloading facilities the following findings
result:

1) BEL Ingenieria S.A., Consulting Engineers, San Jos&, Costa Rica
¢) Plan Nacional de Desarrollo 1979-1982
"Gregorio Josk Ramlirez", San José, Costa Rica 1979
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Tinrs would be the Znd step towards further develppment of the part of Limbn. As
dlscussed before, thit steo would signify a change of the functien of the Pro-

yecto Aleman from a general cargo and container torminal into & general cargo

and break builk terminal, due 1o tphe following reasons:

1. If Alternative 1 b 15 implemented, Muelle Setenta would have to be demol -
ished and & new place would have to bz found for break bulk handling which
could only he in Limdn becauss 4 splitting of break bulk and general cargo
handling between twe separated harbours would not be reasonable and would
be contradictory to common practise of harbour operatiagn.

2. When due to a further increase in container traffic the 2nd step 1 (b)Jwill
be i1mplemented after the year 2000, a separation between two container ter-
minals by @ harbour basin and a gensral carga pier can no longer be main-
tained.

From this results Lhal 1n the long future the total container traffic could be
concentrated in one fterminal and the present cantainer berth which is then free
could be used for break pulk handling. That means, after completion of the 2nd

cargo - break bulk terminal

step (1 (b)) the port of Limdn will have one container terminal and one general

These first two sleops of the development of the port of Limbn can be covered by
the forecast and can thus bé reaarded as realistic if Case B occurs.

From the structural paint of view the layout of the two alternatives is such
that - except for the construction measures described in the previous chapters -
ne  changes of the harbour protection facilities are invelved. That means. first
an extension of the breakwater which would forcibly be connected with high in-
restment costs s not required.

trothe event that a develapment is necessary beyond the second alternative, which
cannot be fareseen 4t the present stage, the port of Limén offers excellent pos-
sibilities of extansian provided that the existing breakwater is extended and a
raw one built from west to northeest proviging protection to the harbour by two
breakwaters.

This would permit th2 constructyon of further berthing places from north to south
{Cieneguita). In this case the mouth of the Rioc Cisnequita would have to be moved
o aveid sedimentation of Lhe narbour and to provide a continuous harbour area.
"his would alsec mean that new living space would have to he found for the popula-
tion that has to give Up its presenl residences due ta the construction measures.
't results freom the planning documents for future projects received from OFIPLAij
that the rehabilitation of this part of Limbn has long been planned and there are
daiso plans to create new living quarters east of the dead-end branch of the Cie-
naguita river,

1)

Oficina de Planificacidn MNacional y Politica Economiza, San José
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- @ seaberth terminal at Moin would be an optimal

- the oil should be handled by a single buoy mooring system

- the seaberth should be sheltered against the predominant swell. This
could be reached by a breakwater which later should be investigated
by a model and cost-benefit-analysis.

The development of fishing activity (mainly lobster) should take place in Cahi-
nita or Puerto Viejo, where at present small scale lobster Fishery is operated
Promotion of the low income zone and future extension capability favour this lo-
Cation against Moin. A settlement in the Moin Bay is not possible, because the

area around Moin harbour is planned to be used for industrial establishments,
harbour and berthing places are designed for large vessels. But concerning this,
as mentioned before, first of all the results of further studies should be awaited.

Masterplan Concept for the Ports of Limbn and Moin

The difference between Case A and Case B is that they proceed from different as-
sumptions as regards the development of container handling. Case B, therefore,
Implies essentlally the allocation of the container handling operations to the
ports of Limdn or Moln and. as a consequence thereof, assignment of the handling
of other types of goods. As such development would not occur before the year 1990,
the Masterplan study can only outline possible development schemes of the ports

of Limbn and Moin. This is in conformity with what is generally practised when
setting up a Masterplan: setting a rational development framework into which suc-
cessive construction projects can be fitted as the traffic increases.

For this, the authorities concerned should maintain a permanent ability to recog-
nize changes in demand in order to re-assess the development program. The Master-
plan should have a continuous existance as a reference document. It should be mo-
dified, for instance, to take a new look at the future situation (in the present
rapidly changing stage in shipping and also economic development) or as a result
of events in the course of the current period which make a review desireable.

Port of Limbn

(Drawing F-7.1)

The harbour of Limbn as “"common port” should be reserved in the future for the
transshipment of containers, general cargo and break bulk as homogenous goods,
as all necessary installations are existing by the realization of the Proyecto
Aleman.

The alternative which would best meet the requirements of an increased container
traffic and which at the same time would offer the best possibilities of devel-
cpment is Alternative 1 (a) which includes one berth in Limbn. For Case B this is
a first step towards a further harbour extension. This alternative is so designed
that it can be extended to Alternative 1 (b) at any desired time, i.e. as traffic
volume increases and/or operation requires; that means the construction of a se-
cond berth including storage areas.

,.
i
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{Drawing F-7.2)

The future of Moln lies in its potential for spacilal development associated with
the realization of an industrial zone and other economical activities in the
area between the present port and the RECOPE refinery. It would be unreasonable
to expect that the industrial planning policies of the government will not be

implemented only because such policies are presently not very precise and sub-

sequently growth factors for traffic increase could not be established.

Therefore, this long-term plan for Moin will place mare emphasis on what 1s de-
<ireable than on what the actual data seem to show to be likely. The role of the

nort includes especially the fellowing tasks:

to serve the nations need for supply with crude oil and special bulk
commodities, which are to be handled at special terminals

to assist in generating trade and regional development.

This land-use aspect in the neighbourhcod of the port is very important since
nodern developments have made the need for ample land space and nearby port fa-

cilities for special uses much more Imperative than it was the case in the past.

From the technical point of view, the future port of Moln presents itself as

follows:

As there will be no banana handling cperaticns at the banana pier of the port of
Moin from the year 2000 if Case B comes true this pier can be used for other
gonds, such as industrial goods. According to the concept of the diversion of the

Rio Moin in Case A, this pier can be extended by about 200 m, i.e.a further berth-
ing place.

The possibility of future further extensicn are additenal berthing places as dis-

-~ussed In connection with the possibilities of a container terminal in Moln. How-

it has to be stated , that the extension in oin would be restricted by
g the Rio Min at the root of the southern breakwater as any
ing up of the river mouth.

rVEr,
the need of dischargin
ather place along the coast line would cause a silt

summing up, the port of Moin shall in the cpinion of the Consultants in future

cerve as a "specialized port" for industrial and bulk cargo.
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Port fOrganisation
(Chapter G, Volume 111)

The actual situation in the Port of Limdn shows that many participants are in-
volved in the important port activities. The Ministry of Transport (MOPT) is re-
sponsible for planning and financing of larger port facilities, whereas the Jap-
deva is responsible for the administration of the port, the port-internal trans-
port of cargo, the storage of cargo, the performance of investments, the main-
tenance and repair as well as the economic development of the Atlantic slope. In
addition to these two institutions three stzvedoring companies are working in
Limbn being responsible for the shipside and shoreside handling of cargo, where-
as the forwarding agents themselves are responsible for the landside delivery of

cargo.

This complicated and unprecise allocation of responsibilities 1s disadvantageous
due to the following reasaons:

- no integrated port planning 1s guaranteed

- too many transfer points in the cargo chaln
(no precise definition of cargo claims possible)

- uynsufficient casperation between the portners in the port.

In order to guarantee an integratied national port policy and the organizational
integration of Limdn/Moln, it is recommendaed to establish & National Port Autho-
rity with its domicile in San Jost& as well as a Port Authority in Limbn.

As far as the allocation of responsibilities in the port is concerned, four logi-
cal alternatives have been evaluated with their advantages and disadvantages.
These alternatives include the elimination of the activities of the forwarding
agents and show different fields of activities for the Port Authority and the

stevedoring companies.,

This evaluation leads t¢ the result that one alternative should be favoured choos-
ing a limitation of the stevedoring companies to the ship's side while the Port
Authority should takz over the public services of the port as well as the shore-

side operation.

This recommended alternative shows a clear allocation of responsibilities of the
entire port, guarantees an uncomplicated integration of the new contalner termi-
nal and meets also the requirements of the transport chain.

It can be stated that a decision on the pert organisation will in any case be a
decision on the medium/leng run. Therefore, the existing problems (e.g. limita-
tion of the stevedore's activities) should be solved now and should not be post-
poned by mixing the various alternatives. Due to the size of the port Limdn/Molin
and the aspects of flexibility in the ship's disposition, only one organizational
system for the entire port must be valid;
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ko split-up of facilities with different organisation systems lncur permanent
provlems. For that special reason it 1s alse recommended to separate factories/
industries, which parform their cperation independently from the Part Authority,
from the pubiic port area.

As far as the internal structure of the Port Autherity is concerned, it is re-
commended to have aone Director General as head of the Authority, assisted by six
managers for the following departments:

- operation

- technique

- finances and administratioen
- marketing

- planning

- harbour master.

Such organization shows a clear separaticn of different fields and especially the
creation of a marketing department implies a speclal emphasis on selling policies
and advertising in future.

Regarding the administrative procedures it is recommended to generally stick to the
existing procedures. However, it is npecessary for the purchasing department to im-
prove the period of availability for spare-parts especially. Based on the new pro-
posed organization and several disadvantages of the existing port tariff a new ta-
riff structure has been worked out including aspects of:

- value cf cargo
- increase of productivities
- customer's calculation.

As far as the operational procedures are concerned most of the existing procedures
can pe performed also in future, provided that the following aspects will be ob-
Serveag:

- @ central disposition shall be responsible for the disposition of
berths, perscnnel and equipment;

- at the time of arrivel of cargo in the port, the related documents
must be available; otherwise the cargo cannot enter the port;

- the customs should reduce the cargo checks and the inspection should
be performed on the original storage area.

Jesides these operational procedures for general cargo and break bulk, new pro-
cadures have been established for the container-traffic, coping with modern in-
ternational standards.

With regard to the completion of the new container terminal and the implementa-
tion of operational improvements, training programs for the supervision staff of
the operational department become necessary.
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It i3 recommended tg hdve separate training programs for the container terminal
and general carge facilities. Both programs should consist of the following
phases:

- training of Costa Rican perscnnel abroad

- preparation phase 1n Limén “or the following management assistance
on the spot

- manadement assistance phase 1n  Limdn for the implementation of ope-
rational recenmendaticons and training of counterparts on the job.



™ ™M

™ ™M

- 41 -

7. Nautical Requirements
(Chapter H, Velume I[11)

To improve ihe nautical situation at Limdn and Moin and giving the port complex
an international competitive standard it is necessary

- to Facilitate the navigation
- to provide sufficient maritime services te the ships.

Following measurement have to be undertaken:

- introduction of the buoyage system "A", 1 green to starboard, red
to poart

- layout of bucys in the harbour vicinlties of Limbn and Moln acceord-
Ing to international requirements

- rehabilitaticn of the lighthouse Isia Uvita
- installation of a range light system at Moln

- out-fit of significant marks such as buoys and pier marks with
passive radar reflectors

- supply of adequate tug boats of at least each 20 tons bollard pull
- Improvement of radio station

- provision of maintenace and repair facilities for floating equipment
and navigational aids

- demolishing of 45 m of berth i at Limbn to provide a safe basin en-
trance for the Proyecto Alemin

- establishment of a harbour master department -esponsible for all ma-
ritime sarvices.

R the so-called system “"A" has been approved by the United Nations and has been

introduced in Africa, India, Australia, Europe and parts of East Africa.
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i Oceancgraphic, Hydrographic and Hydroalbgical Investigations
(Chapter I, Ynlume I[i, Drawing F-7.2)

After problems had occurred during Lhe construction wark in 1977, various inves-
tigations and analyses regarding the planning and design of the Harbour of Moin
in Costa Rica were conducted on behalf of RECOPE and MOPT as follows:

Hydrographical conditions in the area of Bahia de Moin, Expert's Opinion on

the construction of & Wew Harbour by Praf. Burkhardt on behalf of RECOPE,
February 1978,

2. Hydrological and coastal engineering aspects in the scope of the Integrated
Atlantic Coast Port Study. Masterplan LimBn and Moin, Immediate Study, by
RRI/Prof. Burkhardt on behalf of MOPT, October 1978.

3. Expert's Opinion oh the determination of the dredged volume in the Port of
Moin/Costa Rica, by RRI/Prof. Burkhardt on behalf of BEL INGENIERIA S.A.,
November 1978.

4. Harbour of Moln, Extensien of the Northern Breakwater, Final Design, by RRI
on behalf of RECOPE, April 1979,

From these reports like from other studies, it becomes apparent that in the view
of malntenance dredging the Ric Moin which flows into the harbour area directly
south of the berthing places will play an impsrtant role in the future. Not only
the possibility of reducing the expected sedimentation, but also ways and means
of an effective wave protection at the berths have been discussed on the occasian
of various expert meetings on site. Thus, the question of the expected wave move-
ment had to be investigated and to be judged in close relation to an extension of
the northern breakwater and a possibly necessary modification of the southern
bregkwater or even its removal.

The most important questions pending for further investigations are the following:

What structural measures will be required to prevent, as far as poessible, the
transportaticn of bedload and suspended matter from the Rio Moin into the ac-
cess channe! and the basin of the Harbour of Moin?

2. What would be the expected wave motion at a third berth which may be required
additionally south of the iwo banana berths, already under construction?

3. Will the planned extensicn of the northarn breakwater possibly reduce wave mo-
tion at the banana pier expected by the unfavourable effects of the southern
breakwater to such an extent that it will no longer be necessary to remove the
southern breakwater and would a modificatien of its head produce sufficiently
favourable conditions?

To find an answer to the 1st question, in-situ measurements have been carried out
the results of which are being explained in Chapter I, Volume III of this report.
The measurements comprised in detail:
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Tidal and current measurements in the area of ths estuary of the Rio Moin
and in the Bay of Moin;

2. Soil sampling from the sea bottom in the Bay of Moin;

3. Measurements of salinity and suspended load at certain selected locations
in the area of the estuary and in the Bay of Moin;

4. Wind and precipitation measurements.

The answer to questions 2 and 3 which shall be treated in the first place are

based upon studies already availablé (for time and cost reasons no wave measure-
ments were carried out ). (The structural design- design of breakwater and slope struc-
tures in the area of the berths to protect against wave action - will not be inclu-
ded in this study).

Thus, the question asked in the beginning can be answered as follows:

t. The nign suspended load rates of the Rio Moln will !ead to a sedimentation of
the harbour basin and the access because the current velocities in this area
are too low to carry the material over langer distances. As the harbour in
its present stage acts like a settling basin it is recommended to create a new
river mouth immediatley west of the root of the southern breakwater. This meas-
ure has the effect that the surface water flows into the area of a natural,
right-turning and largely constant roller current generated by the large-scale
easterly coastal current. The prevailing current directions in the Bay of Moin
prevent a penetration of bedload and suspended matter from the Rio Moin into
the harbour. The guide dam of the Rio Maoin in the estuary should be of a flood-
free design to maintain the high scouring effect of the river. The southern
breakwater will avoid that bedload carried locally by sea motion will get into
the dredged harbour zones. Its function shall be at the same time to protect
the steep - compared with the natural inclination of the sea bottom - sea-side
narbour slope from erosion. (see Drawing F-7.2).

raJ

When the northern brezkwater is extended by 190 m, which would be recommended
in view of wave motjon at berths 1 and 2, wave motion at berth 3 would be as
follows:

At a permissible probability of 18 days per year on which the wave heights are
exceeded, the mean significant wave heights are expected to be H1I3 = about
0.55 m. A further extension of the nerthern breakwater would not be reasonable
a5 the wave heights at the berth would decrease only insignificantly, There-
fore it is recommended to permit higher waves than H 1/3 = 0.3 m or higher
probabilities of days on which this height is exceeded, than 18 days. (The eco-
nomic evaluation of this recommendation is given in Chapter L-6, Volume LT ).

3. Mhen the northern breakwater is extended in the proposed manner unfavourable
reflection effects of the southern breakwater which without this extension
would lead to locelly increased wave heights in the area of the planned future
berths for banana handling will no longer uccur. The southern breakwater has
no unfavourable effect on the dominating wave directions, but its influence on
the wave mction is also not exactly favourable. The WNN-SE running tip at the
breakwater head should be removed and the head be shaped in a round form.
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Possibilities of Watersupply to the Ports of Limdn and Moin

(Chapter J, Volume I11)

During the studies undertaken in the course of the project, in general the follo-
wing alternative possibilities for watersupply have been evaluated:

In the vicinity of the harbour area of Moin several springs are located, which
originate in the poreous caral formations zlong the hillside. These springs could
be captured, combined and after treatment conducted to a distribution tank.

The present watersupply area of AyA1}or Moin and Recope could be used entirely
for port needs, if possible extension of the Rig Banana supply area, i.e. direct
treatment of surface water of the Rio Banana, would cover the need of the Clty
ind Port of Limbn as well as adjacent residential and industrial areas. For this
alternative, negotiations with AyA should start as early as possible.

- Extension of above-menticned supply possibility 1 or 2 by additional capturing
of 3 more springs along the Portete road between Moln and Limdn.

- Construction of wells or infiltration galleries in the area of Zent in the Rio
Chirippd Alluvium, about 23 km from Moin. This solution could, however, call for
very high investment cost and therefore might be considered as not feasible.

The works undertaken have been based on existing data and in field work.

The geology of this area consists basically of a coral formation and underlaid by

a thick clay formation. Both are called the Gatun formation. This caoral layer is
very porous with karstic features. Other areas are on a sedimentary formation which
is almost Impervicus. Ground water in this area is of bad quality, and the wells
ave very low yield,

tne contact of the clay and coral formation, a lot of springs yield ground water
i good quality. Because of the corals this water is hard. Due ta the karstic fea-
ires of the coral beds, this ground water can be contaminated by sediments, in
vort period after rainfall occurs, alse can be easily contaminated by septic tanks
nd waste disposals of different types.

e main scurces to get water are the following:

J Infiltration Gallery

A gallery of 300 m lengthinthe foot hills of the coral beds which are exposed
in the Moin harbour, could yield probably a flow of appraximately 35 1lps. This
data had been taken from short pumping test done in four trenches, in which
each one gave a flow approximately 0.12 | per second per meter. The average
water level in the trenches was of 3 m above sea level. For this reason the
gallery could be done of 3 m deep without danger of saline intrusion. The wa-
ter obtained could be contaminated in the future if the recharge area is not
protected from urbanization development.

" Institute Costarricense de Acueductos a Alcantarillado
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Springs between Limbn and Portete

The following data were obtained in the field and the measurement were done
at the end of the drv season.

Spring Distance Distance Flow
from Moin from Limbn lps
Harbour (km) Harbour (km)
1 6 3
2 3 6 Z2:4
3 3 6 5.4

1)

)

Spring No. 1 is probably contaminated with domestic waste.

The capture of spring No. 1 and No. 3 may demand more spences because of
topographic reasons.

Moin Springs

This springs belong to AyA, Institute Costarricense de Acueductos y Alcanta-

rillado, a national institution in charge of the water distribution in Costa
Rica.

The springs, at 600 m from Moin harbour, are at the foot hills of the coral
beds. The flow at the end of the dry season is of 40 lps. During the year it
can yield up to 250 lps.

By recent informal talks with the AyA director, he agrees with the possibili-

ty of given the springs to the Moln harbour once the treatment plant of sur-
face water from Banana River, in La Bomba, is constructed. This treatment

plant, of 250 Ips, will be ready at the end of 1980. However, to get the springs
for Moln harbour |t is necessary to negociate this alternative, with the AyA
diractor,

Wells

a) In Zent, 30 km from Limtn, alluvial formation has been developed. In this

area, ground water i{s of good quality and there is enaugh water for the
harbour area.

b) Induced recharge wells in the Banana river alluvion of La Bomba, the site
where wells of AyA for Limbn City exist, are in operation. More than 60 1 ps
of good quality water could be available in this area.

Surface Water

a) Surface water treatment from Banana river. The minimum flow of the river
is 3 malsec. and its distance from Moin is approximately of 12 km.

b) Other surface water treatment works can be studied in the area. These
sources are the Blanco River and Moin River, but this possibilities could
be very expensive because of the heavy contamination that they present.
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Preliminary Structural Design for Case A of the Ports of Limbn and Moin

(Chapter X, Volume [}

Port of Limbn

7or the surfacing of roads, ro-ro Areds and break bulk areas, a caover of caoncre-
te slabs and concrete stones has been chosen. Whereas the roads will be provided
with concrete slabs, the storage areas (incl. ro-ro stevedore areas) will be

paved with cgncrete stones.
“he total harbour area wiil be surrounded by a 2 m high fence after widening of
Avenida 1.

The function of the gate house is to check all incoming and outgoing traffic at
the west gate. The building is & single-storey building. The bearing structure
consists of a reinforced steel skeleton filled with brickwork. The roof can be
made either of timber or concrete alternatively. A rafter structure is chosen as
roof structure which will be covered with corrugated asbestos cement. The brick-
work will be plastered inside and rendered cutside. The flsor cover shall con-

sist of stoneware.

The repair hall shall be a steel structure which system shall be statically de-
termined both in lungitudinal and transverse direction. The distances between
the outer axis in longitudinal and transverse direction amount to 68.5 m and
22.0 m resp. The stiffening of the hall in transverse directien shall be carried
gut by ceolumns fixed in individual foundations and in longitudinal walls as at
least 6°. The rgofing consists of corrugated asbestos cement sheets which are
fastened to steel purlinms. The roof will be constructed without draining units.
Corrugated asbestos cement sheets form the outer facing above the window rows.
felaw the window rows the outer wall is made of brickwork. The reinforced floor
-1ab shall be embedded in a compacted gravel layer. All steel parts shall be pro-
tected against corrgsion by adequate measures. Due to its future use the work-
shop is divided into 3 areas:

- large hall for straddle carrier
- 2-starey social building and sterage
- hall for forklifts, trucks and trailers.
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Rehabilitation of Muelle 70
In order to keep Muelle 70 operable as pier also in the future and to prevent
damage to berthing ships rehabilitation measures shall be taken immediately.

The fender system including the fender supports are in an 2xtremely desolate con-
dition. For Limdn as a swell harbour a soft fender type with low initial force
and long way of compression should be applied. The southern front edges should be
equipped with rubber or sisal corner fenders.

As far as the T-beams are concerned, the covering concrete on the bottom of the
T-beam below the pier slab is scaling on about 25 % of the beams. The bearing capa-
city of the pier slab can be maintained in that the beams with damaged reinforce-
ment are replaced by new prefabricated members. Longitudinal beams with reinforce-
ment which is not damaged can be rehabilitated by sand blasting and applying air-
placed concrete provided with chemical agaregates as protection against corrosion.

Partially the rails have loosened and move up and down whan driven with heavy loads.
Rehabilitation can be achieved by

- uncovering the rails and clamping plates

- unscrewing of anchoring bolts

- adjusting of rails according to height and track gauge
- boxing up with non-shrinking mortar.

At the western pier side a beam head is broken from the outer edge of the outer
edge of the vertical double pile row in transverse direction up to the bottom

of the edge beam support. Re-establishment of the former construction state can
be achieved by concreting a new beam head. Prior to concreting, all loose, weath-
ered and damaged concrete parts shall be removed.

Along the total pier edge the concrete axis is seriously damaged. An effective
protection against further damage is by demolishing the concrete axis eye to
approx. 0.15 m below top of pier slab. After adjusting the existing reinforcement
a steel profile provided with claws shall be concreted as axis protection. The
seaside boundary shall be a railway track on cement mortar supports anchored in
the in-situ concrete slab.

Port of Moin

Extension_of Banana Pier

The railway alternative chosen implies an extension of the banana pier by 68.4 m.
This alternative constitutes an optimum in both operational and economic aspects
The structural design of the pier extension could be carried out in correspondance
with the report and the planning documents of the "Final Design of the Banana Pier"
which have been drawn up and submitted by Rhein-Ruhr Ingenieur-Gesellschaft mbH.

at an earlier date.
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For the alignment and fastening of the Lracking system on the banana pier, Rhein-
Ruhr Ingenieur-Gesellschaft mbH has also worked out already accurate planning
documents in the scope of the "Final Design of the Banana Pier". Attention has

to be paid when placing the tracks on the gquay slab that the rail joints match
accurately with joints of the concrete construction, that means that they are
located directly beside them. The tracks outside the pier slab shall rest upon

a ballast bed. On traffic areas, the tracks and switches shall be embedded in

the pavement. To keep the rails open., a flange way rail should be installed as
pavement boundary line.

Rain_shed_cn_B8anana Pler

In order to facflitate banana handling also during rain. the construction of a
reof as rain protection on the banana pler has been proposed (see also Chapter F,
Volume IIT1). Each berthing place shall receive ane rain roof. The main load bear-
ing part of the building shall be a double-hinged frame with different heights

of columns making the horizontal member sloping to one side. The roof is to be
covered in a way that overlapping lengths of 0.20 m occur. The roof dimensions
shall be as follows:

head clearance : 4.300m
width : 15,24 m
length : 144,00 m,

The possibilities of an external water supply of the harbour of Moln are des-
cribed in Chaoter J (Volume [Il). Concerning the cost factor a connection to the
AyA springs seems to be most favourable. Since even in the dry season 40 lps can
be gained the volume of the reservoirs can be kept relatively small if supply is
provided from there. A second possibility would be to install an infiltration qal-
lery at the slope in the port of Moln. From this gallery the water will be led to
a pumping station and then to the water tank. To allow an exact structural design
of this possibility preliminary investigations are necessary.

As far as the infiltration galleries are concerned, the water of the sources will
be led through perforated stoneware pipes into the discharge basin from where the
water is led via tight pipes to the collecting manhole. In front of the collect-
ing manhole a grit catcher is placed from which the water reaches the collecting
room via an overflow. The collecting tank is provided with discharge pipe, over-
flow and drain pipe. The pumping room equipped with 2 pumps in order to have 1
stand-by pump in case one fails is located above this tank. These pumps will
pump the water into the elevated tank.

For the water supply in the port of Moln the following system was chosen:
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- water feeding from the AyA springs or the infiltration galleries to
an elevated tank

- water distributien in the port by gravity via ring lines and dead
end lines.

The water quantity whic¢h runs from the eastern slope to the port will be collect-
ed in a gutter to be constructed in trapezaid shape, led to corresponding collec-
tion pipes and discharged into the sea. The remaining feeding gutters shall be

of rectangular shape and rounded off at the bottom. If necessary, these gutters
have to be covered with I-profiles or railway tracks to allow crossing.

The waste water from the administration and the social bullding will be led ta 3
septic tanks and after clearance drained into the ground. The waste water from
the gate house wil! be led to one septic tank and after clearance drained into
the ground.

As far as the power supply for the port of Moln is concerned, connection shall
be provided at the 34.5 KV, 60 Hz overhead line which shall be laid at the main
street in the vicinity of the administration building. The power demand results
of: 5

- pier and outdoor lighting

- street lighting

- shed lighting

- elevataors

- socifal building

- administration buflding

- ship yard etc.

The telephone system is designad for 5 direct exchange lines and 30 extensions
with exchange installed in the administration building to supply:

- administration building
- gate house

- pler construction

- ship yard.

Pavement and Fencing
The pavement chosen for the service areas and the ro-ro handling areas are con-
crete slabs and concrete stone pavement. Whereas the roads will be provided with
concrete slabs, the ro-ro stevedore areas will be paved with concrete stone. The
total port area will be surrounded by a 2 m high fence.
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The premises in the port of Moin consist of

- social building
- administration building
- gate house.

The repair workshop for the elevators will be integrated into the ship yard com-
plex. All three buildings have mainly the same design criteria which will be ex-
plained shortly. The bearing structure consists of a reinforced concrete skeleton
which shall be lined with masonry. The ceiling can consist of timber or concrete
alternatively. A rafter construction has been chosen as the roof system which
will be covered with corrugated asbestos cement.

ship Yerd with Berthing Pier for Marbour- wned Boats

Chapter F-3 (Volume IIl) gives the reason why the decision in this preliminary
design has been taken in favour of a solution with a s!lipway. The crane proposed
in this preliminary design is a rail-bounded crane, but an auto-crane can also
be used alternatively. The following includes a brief description of the design
of the ship yvard facilities:

The slipway plant is designed in a way that slipped up ships can be:

- repaired on the slip trolley if minor repairs have to be done and
- shifted transverse and lowered again in case of bigger repairs.

The slip trolleys are constructed in a way that longitudinal and transverse shift-
ing can be arranged without turning the ships or lowering them in intervals. The
s 1pway shall have an Inclination from top to bottom of §:15 overcoming a differ-
ence in altitude ot about 10 m.

The repair area shall have a width of 80.00 m and shall be about 40.00 m lang in
the towing direction. This area 1s covered by reinforced in-situ concrete slabs
of about 50 sg.m each, founded in a compacted gravel layer.

The workshop shall be @ light steel construction with isostatic systems in both
the longitudinal and the transverse direction. The ground area of the two-span
hall is about 20.00 x 70.00 m; the girder-to-girder distance is 6.50 m while

the head clearance in the hall is about 5.00 m. Both aisles of the hall shall be
equipped with an overhead travelling crane with crab of an 8 Mp lifting capacity.
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12 Cost-Benefit Analysis
(Chapter A, Volume III)

To assess the economic feasibility of the rehabilitation and development meas-
ures of the ports Limbn and Moin,costs and benefits are estimated for each year
from the opening year of completion in 1382 up to 2000. Subsequently, the in-
ternal rate of return (IRR) for rehabilitation measures of Case A development
is calculated and the net present value (NPV) for Case B alternatives so as to
allow a comparison of the feasibility of the ports extension program with other
projects.

When evaluating the extension program a breakdown into the two development cases
is considered:

- low containerization of bananas (Case A)

- high containerization of bananas (Case 8)

and the aspects of the different site locations of the alternatives.

Costs

The economic cost of the rehabilitation and alternative development measures are
evaluated under the aspect of shadow pricing for labour, capital and foreign ex-
change. It was concluded, that for labour employed no shadow pricing is applied
since the market wages for unscilled labour generally determine the opportunity
costs of manpower. Shadow pricing for the capital represented in the foreign ex-
change component is applied as 40 % above the market rate (official exchange) to
refelct its true value.

The costs and benefits are calculated at the price level of 1980, using an in-
flation rate of 15 % as experienced in the first half of 1979 in Costa Rica.

The investment costs of the development Case A are listed as follows. (These fi-
gures Include structural, infrastructure and equipment purchase and maintenance
cost and are summed up for the period 1981 - starting year of investment - and
2000):
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Table jq:
Case A - Total Investment CostsI) (in 000 US %)
(Period 1981-2000)
Limén Moin Total
equipment?) 36,033 4,921 40,954
structures 10,265 2,766 2! 13,031
infrastructure 5,377 3) 5,377
total 51,675 7,687 59,362
1980 nev *) 3,050
1 includes foreign exchange price,
2) reinvestment and M/R-costs added
]
3 present construction measures of RECOPE/MOPT
4)

16 % discount rate.

A summary of the total construction costs as estimated for the port development
alternatives in case of high containerization of bananas (Case B) is given in
the following table, as well as annual M/R costs for structural elements. Equip-
ment investment is not included in the cost estimate.

Table 12: Case B - Total Construction Costsr) (in 000 US %)

And Net Present Value“{in Million US §)

; NPV Year of
Alternative Taotal M/R 1950 construction
' Limbn:

(1) 1 container

terminal 79,741 1,200 11.3 1990/94

(1 berth)
(1b)1 container

terminal 108,562 1,628 12.5 1990/94

(2 berths)

(2) 1 container-
general cargo
terminal 81,707 1,225 1.6 1990/94
(1 cont.berth,
1 general cargo
berth)

Moin:
(3) 1t container

terminal 55,435 831 11.6 1988/92
(1 berth)

(3b)1 container
terminal 86,585 1,299 18.4 1988/G2
(1 berth)

1 includes foreign exchange price

J0 % lucal participation of inttial construction
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denefits
The Masterplan Development Program results in two major kinds of benefits:

- Benefits due te rehabilitation measures on port operation and equip-
ment after construction of Proyecto Alemén and the port faci-
lities at Moin (Case A)

- Benefits of new construction of an additional container berth in
case of high containerization of bananas (Case B)

The quantification of benefits consists of savings in !

- congestion surcharge
- ship and cargo waiting time
- dwell time savings

Surcharge savings are based on the congestion charges presently valid for the
Eurcpean trade (east/west bound) and amount to US § 5.30 per freight ton.

Reduction in ship waiting time for berth and at berth has been valued in terms

of anticlpated daily ship operation costs, assuming that the costs per ship day
of a 10,000 dwt, 8 year old trade liner are about US § 7,500, of a 2nd generation
container vessel US § 20,000, of a banana vessel US $ 8,500.

ODwell time savings are based on the assumption that the average stay in port af-
ter completion of said improvements will decrease from 15 days to 10 days and nn
Lhe average value of imported general cargc of US $ 680 per ton (1980).

For the cost-benefit comparison of Case A (Calculation of the internal rate of

return) port cost savings, initially considered returns of waiting time savings
of 50 % are excluded, since the consultants feel that it is very problematic to
consider any immediate return to the Costa Rican economy.

The following internal rates of return (IRR) arrive:

Wctivity Case A Internal Rate of Return
(IRR)

total port Limbn 19.9 %

Muelle 70 21.4 %

Berth 10 16.5 %

Berth 11 20.1 %

Moin (prolonga- 21.0 %

tion of 2nd banana

pier) |
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These IRR-values are relatively high compared with the recommended “"cost of
capital" rate (shadow rate of interest) of 16 % and indicate Lhe economic ad-

vantage and necessity of the precposed renabilitation measure for Case A devel-
opment.

Benefit calculation for Case B development base on the assumption, that by the
end of year 2000 almost no conventional handling will take place and the then
existing facilities able to handle container are not sufficient to serve this
new demand. The total loss of ship days due to unsufficient supply of port fa-
cilities, expressed in daily port costs of a 2nd generation container vessel,
are attributed only to max. one half to the Costa Rican economy.A total loss
of 22,535 ship days from 199C to 2000 could give a total saving of about US §
225 Million.

Since it is imputed that identical benefit will be created by all investigated
development alternatives, the net-present value method (NPV) has been chosen

to find the most advantageous alternative. The construction costs as estimated
before are discounted to the base year 1980 for different portions of local par-
ticipation. Thus the foreign exchange component of construction price increases
fromzero to 35 per cent.

Lomparing the alternatives, it is shown that aiternative 1({a), { container berth
in Limén, produces the most favourable net present value. Sensitivity tests by
an Lncrease 1n construction cosis and local participation underline the viabi-
lity of alternative ! (refer to table 12).
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