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PREFACE

In response to the request of the Government of Western Samoa , the
Government of Japan decided to conduct a Basic Design Study om the Do-
mestic Transportation Strengthening Project and entrusted the study to
the Japan International Cooperation Agency (JICA). JICA sent to Western
Samoa a study team headed by Mr. Yoshikazu Kawasaki, Director of Planning
Department, Overseas Coastal Area Development Institute of Japan from

July 15th to August 1lth, 1984.

The team had discussions with the officials concerned of the
Government of Western Samoa and conducted a fleld survey. After the team
returned to Japan, further studies were made and the present Report has

been prepared.

I hope that this report will serve for the development of the Pro-
ject and contribute to the promoticn of friendly relations between our

two countries.

I wish to express my deep appreciation to the officials concerned
of the Government of Western Samoa for their close cooperation extended

to the team.

December, 1984

Kok A

Kelsuke Arita
President

Japan International Cooperation Agency
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SUMMARY

Improvement of ferry transportation is one of the most important

projects for implementation in the fourth five~year plan (1980-1984).

Since Western Samoa is an island nation, marine transportation plays

a very important role im the national development.

Transportation between the two main islands (Upolu and Savai'i) is

presently provided by two small ferry boats of the landing craft type.

In order to-cope with the increasing demand of passengers and
freight traffic, employment of larger ferry boats will be required.
Since the present ferry ports are not sufficient to receive larger

ferry boats, such as the Queen Salamasia, upgrading of the port facilities

is essential and required.

As a related matter, the ferry boats in Western Samoa have been
repaired at Fiji and American Samoa because there are no repair facilities
in Western Samoa. This repair work performed outside the country has

caused economlc and time loss.

Faced with this situation, the Govermment of Western Samoa requested
the Government of Japan to extend grant aid for upgrading the ferry ports

facilities and for the construction of new ship repair facilities.

The Government of Japan decided to perform a basic design survey for
the project based on the request of the Government of Western Samoa. The
Japan International Cooperation Agency (JICA) dispatched a survey team,
headed Mr. Yoshikazu Kawasaki, Director of Overseas Coastal Area Develop-
ment Institute, from July 15 to August 11, 1984, and having discussions
with the Government of Western Samoa, carried out site survey and data
collection,

Based on the results of discussions and surveys, it is believed
that improvement of the ferry ports to accommodate larger ferry beats

such as the 714 GT Queen Salamasia will significantly strengthen domestic

transportation links.



As for the construction of ship repair facilities, the survey team
and the Government of Western Samoa recognized the need for further
detailed studies including the possibility of technical co—operation to

be undertaken as soon as posaible.

As a conclusion, it is recommended that the following be implemented
for the domestic transportation strengthening project as a grant aid by

the Government of Japan.

Upgrading of Salelologa and Mulifanua Port Facilities

(1) Improvement of Channel and Turning Basins

~ Dredging

(2) Improvement of Berthing Facilities

- Corrosion protection for steel sheet pile wall

-~ Berthing and mooring facilities

(3) Comstruction of Ferry Terminal Facilities

~ Terminal building

~ Bus terminal

The construction pericd estimated is about 9.5 months.

With the implementation of the upgrading of port facilities mention-
ed above, larger ferry boats will be able to ply between the islands,

and this will contribute to the development of Western Samoa.
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CHAPTER 1 INTRODUCTION

1-1 Background

The Government of Western Samoa desires to upgrade ferry port
facilities at Salelologa and Mulifanua and to construct ship repair
facilities.

To implement this project, the Govermment of Western Samoa requested

grant aid to be extended by the Government of Japan.

The project elements requested by the Government of Western Samea

are as follows:

(1) Upgrading the Port Facilities at Salelologa and Mulifanua
1) Port Facilities

a) Dredging of channel and turning basin

Location Depth Width
Inner channel ~3.0m 50m
Intermediate channel ~3.5m 60m
Outer channel -4,0m 70m
Turning basin ~3.0m 120m diameter

b) Improvement of wharf

Installation of fenders

Installation of wood piles at pier
2) Terminal Facilities
a) Construction of terminal building

b} Construction of Security fence

(2) Construction of Slipway and Ship Repair Facilities

To construct slipway and ship repair facilities to handle 700 GT

ferry boats.

1-1



1-2 Site Survey

Based on the request of the Government of Western Samoa, the Japan
International Cooperation Agency dispatched a survey team from July 15 to

August 11, 1984 to perform basic design work.

The survey and discussions with the Government of Western Samoa and

related parties covered the following topics:

(1) Background of the project and requirements
(2) Scale and details of the requirements
(3) Sites of the ports and ship repair facilities

(4) Operation and maintenance after upgrading of the port

facilities and construction of ship repair facilities.
(5) Social and economic conditions
{6) Natural environmental conditions
(7) Present marine transportation and ferry boat operations
(8) Present condition of Salelologa and Mulifanua port facilities

{(9) General construction conditions,

The minutes of discussion of basic design study between the survey
team and the Government of Western Samoa are attached inm Appendix ¢ for

reference.

1-2
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CHAPTER 2 BACKGROUND OF THE PROJECT

2-1 General Description of Western Samoa
2-1-1 HNature and Society

In 1962, Western Samoa became an independent country covering the
region placed under UN trusteeship under the administration of New
Zealand. Western Samoa is located about 13°45' S latitude and about
172°W longitude, It lies at a distance of about 2,900 km northeast from
New Zealand, at a distance of about 1,300 km east from the Fiji Islands
and at a distance of about 1,100 km north from the Tonga Islands.

Western Samoa is a country of islands composed of volecanic rock and
coral reefs. It abounds in fresh water. Most of the territory is
guitahle for cultivation. The total land area of the country is about
2,934 kmz, of which 58% (1,700 kmz) is occupied by Savail'i Island, the
largest island, and of which 37% (1,100 ka) is occupied by Upolu Island,
the second largest island. These two islands together total 95% of the

land area of the country.

Western Samoa is located in the tropical climate zone. The annual
average temperature is about 27°C, while the highest temperature reaches
35°C. During the trade wind season from May to November, the temperature
is not high and relatively comfortable. The rainy season lasts from
December to April, during which hurricanes cccasionally pass over the
islands causing damage to houses and agricultural crops. The amount of

rainfall is considerable: 3,000 mm is the annual average.

The population of the country as of 1981 was 156,000 of which 99%
live on Upolu and Savai'i Islands. The population ratio between the two
islands is 7:3. The population of the capital, Apia in Upolu Island is
approximately 33,000. About 90% of the total population belongs to the
Polynesian race. They use both the Samoan language and English, which

is approved as the official language.

2-1



2-1-2 Politics

The Head of State after the present one will be elected for a term
of 5 years by the Legislative Assembly. The first Head of State, His

Highness Malietoa Taumafili TI, will continue in office for life.

A Prime Minister is elected in the Legislative Assembly. The Prime
Minister designates other Ministers who at present are eight. The
legislative Assembly, which is of the single chamber system, consists of
47 members, of which 45 members are mutually elected from among roughly
11,000 persons having the title of "Matai", and two members are elected

by popular vote.

2-1-3 Economy

The per capita GDP of Western Samoa is presumed to be 360 U.S.
dollars in 1980. The main exports are agriculture and forestry products

such as copra, cocoa, taro, bananas, and lumber,

The manufacturing industries of Western Samoa include lumbering,
tobacco production, beer brewing, match manufacture, and soap production.

Manufacturing industries account for less than 5% of GDP.

2-2



2-2 National Development Plan

The Government of Western Samoa has drawn up a series of five year
development plans since 1966 for the economic development of the country.
The fourth plan (1980-1984) is now under way. The fifth plan (1985-1989)
i1s now being formulated. The first four development plans included a
variety of government development projects; 32% for agriculture, 51% for
infrastructure, 6% for industries ineluding the tourist industry, 6% for
education and sanitation, and 5% for others. The fourth plan under way

includes the following five targets:

(1) To increase production, particularly in the case of village
agriculture, by working through existing leadership and social
organizations.

(2} To move towards true economic independence and self-reliance.

(3) To provide greater opportunities for Western Samocan citizens

to participate more actively in the development process.
(4) To ensure a fair distribution of the fruits of economic
development and to satisfy the basic economic, social and

cultural needs.

(3) To protect and conserve the environment.

2-3



The Government of Westen Samoa has planned to strengthen marine

transportation system as one of the most important projects for attaining

the above-mentioned five targets.

The marine transportation projects includes the followings:

)

(2)

(3)

(4)

(5)

(6)

(7

Port operation, administration and development study
Dry docking or slipway facilities study

Repairs to Apia Wharf

Apolima lighthouse

Training school for seamen

Asau channel development study

Mulifanua and Salelologa harbour development studies



2-3 Condition of Domestic Transportation

2-3=1 Land Transportation

The main roads, Including the road between Apia and Mulifanua Port
in Upolu Island have been almost all paved.

The south coast road between Salelologa and Asau in Savai'l Island
has been completely paved, while the northeast road, which is mostly
paved, has a few unpaved portions. The total length of pavement of
the main roads is 228 km (567%), while the total length of the unpaved
portions is 178 km (44%). The number of cars registered is 3,600 in
Upolu Island and 400 in Savai'i Island,

Traffic congestion is occasionally observed in Apia city, but
generally it is not a major issue. Public buses run regularly between
the main destinations in each island, and serve as an important trans-

portation means for the islianders,

Taxis, microbuses and rental cars are available in Apia City. The

country does not have any railway facilities.,

2-3-2 Marine Transpoxrtation

Main ports are Apla Port (International Trade), Asau Port (lumber
shipment) and Salelologa Port (ferry base in Savai'i Island), and
Mulifanua Port (ferry base in Upolu Island).

Since Western Samoa 1s an island country, transportation of
CUmm?dities, agricultural products, imported goods and general goods
and movement of persons between the main islands, Upolu Island and
Savai'i Island, (11.7 nautical miles) largely depends on marine

transportation for their movement.

Due to promotion of the Govermment of Western Samoa a Savai'i
Island development plan, the volume of transportation by the ferries
between Mulifanua Port and Salelologa Port, has increased remarkably

over the past few years.

In the first year of the fourth five year plan (1980), the number
of passengers transported by the ferries was 76,781, and the number of

cars transported, 8,156, In the fourth year plan (1983), the number of

2-5



passengers transported by the ferries was 120,602, and the number of
cars transported by the ferries was 14,387. Thus, the annual average
growth rate in traffic for the past 4 years is 15,000 for passengers

transported by the ferries, and 1,700 for cars,

2-3-3 Air Transportation

Western Samoa has four domestic airports (Apia and Faleolo in Upolu
Island, and Maota and Asau in Savai'i Island) between which two light
airplanes with about 10 seats is operated daily by the Polynesian Air-
line. The number of passengers transported by air between the two
islands was 9,187 in 1982 and 13,286 in 1983, This corresponds to

about 107 of the number of passengers transported by the ferries,



2-4 Necesslty to Strengthen Ferry Transportation

Two small landing-craft type ferries (Puleono: 229 GT, and Salafai:
121 GT) serve as the only marine transportation means connecting the two
principal islands of Upolu island and Savai'i Island. The ferries make
only two round trips daily regularly between Mulifanua and Salelologa
Ports. Thus, the ferrles do not have sufficient capacity to increase
number of passengers. On festival days such as Christmas Day, and
Independence Day, the number of passengers rushing to the terminals

frequently cause congestion at the time of boarding.

It should additionally be noted that the ferries are not equipped
with a roof to protect the passengers from the elements or with seats,

and passengers have been required to travel under inadequate conditions.

Furthermore, since the ferries are small in size, they are affected
occasionally by high waves, leading to a problem of safety and regular
operation. Particularly during the rainy season (from December to March)
rough sea conditlons has caused suspension of the shuttle service of the

ferries.

Under such circumstances, the Government of Western Samoa introduced
the ferry "Queen Salamasian" (714 GT) with the ald of the Australian
government in 1977. However, since the port facilities are not suitable
for such a large ferry, the Queen Salamasina has been utilized as a ferry-
boat only for service between Apia Port and Pago Pago Port to the neigh-
bouring country of American Samoa. The Government desires that the Queen
Salamasina be urgently utilized as a ferryboat for service between the

two principal islands.

Moreover, for achieving an increase in economic production which
is a target of the national development project, effective utilization of
the territory in overall aspects is required, for which strengthening of

transportation—capacity between the two principal islands iz essential.

In view of the above dnd for coping with increasing the volume of
transportation and raising the level of traffic, placing the Queen
Salamasina into service as a ferry boat exclusively to be used between
the two principal islands is urgently needed. Thus, project elements to

be urgently tackled for improvement of port for safe and smooth voyage



of Queen Salamasina will include dredging to widen and deepening the

existing channel and improvement of the wharfs,

Additionally, the wooden terminal bullding now used 1s superannuated,.
Part of the roof is deteriorated to where rain intrudes into the building.
Thus, construction of a new terminal building and enlargement of facili-
ties is required for coping with the anticipated increase in number of

passengers and for their safety.

On the other hand, repair and regular inspection of ferry boats have been
carried out at the overseas repair facilities because there is no ferry
repair dock in Western Samoa. Therefore this repair work Performed cutside

Western Samoa has a caused big time and economic loss.

So it is considered to be important that the ferry repair dock should be
constructed in Western Samoa in order to inspect or repair the ferries
regularly and promptly so that the ferries can transport safely and
steadily the passengers and vehicles which are expected to increase in

the future.
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2-5 Operation of Ferry Services

The ferries in service are managed by the Western Samoa Shipping
Corporation, which was founded in 1974 based on govermmental investment
of almost 100%.

The two ferries, (Puleono and Salafai) now in service between
Mulifanua and Salelologa Ports each make two round trips daily during
weekdays from Monday to Friday and three round trips on Saturdays and
Sundays.

The ferry charges are as follows:

Passengers
Adule
Child
Vehicles
7J-ton truck $ 34
3-ton truck § 22
American-made pickup $ 16
Small pickup $ 12
Sedan $ 12
Cargo $ 32 per 1 m°

The Shipping Corporation pays the Ministry of Transport $400 per
ferry per port per month, and 10 Seme per passenger as the levy for

wharfage at the Mulifanua and Salelologa Ports,
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CHAPTER 3 CONTENTS OF THE PROJECT -

3-1 Objectives

In order to cope with the increasing demand of passengers and freight
traffic between Mulifanua and Salelologa ports, employment of larger ferry
boats will be required. Since the present ferry ports are not sufficient
to receive larger ferry boats, such as Queen Salamasina, UPGRADING OF THE
PORT FACILITIES 1is essential and required. As a related matter, the ferry
boats Iin Western Samoa have been repaired at Fijl and American Samoa,
because there are no repair facilities in Western Samoca. In order to
provide the necessary degree of comfort and safety, and to prevent the
outflow of currency, it is very important and required that SLIPWAY AND
SHIP REPAIR FACILITIES to enable adequate inspection, maintenance and

repairs of ferries be constructed in Western Samoa.



3-2 Contents

3-2-1 Upgrading of the Port Facilities

(1) Ferry Transportation Plan

a, Forecast of Transportation by Ferry

The number of passengers and vehicles transported by the ferries
between Mulifanua and Salelologa Ports during the past nine years
from 1975 to 1983 are shown in Fig. 1. The transportation capacity
was restricted before 1979, prior to the introduction of the ferry

Puleono.

Since 1979, the number of passengers and vehicles transported by
the ferries has increased annually by 15,000 and 1,700, respectively.
The volume of traffic is anticipated to increase at such high rates
for the next few years considering 5 years as the target year of the
plan, the annual traffic to be transported by ferries is forecast to
reach 200,000 passengers (550 dally on the average) and 22,000 vehicles
(60 daily on the average), respectively in 1988, as shown in Fig. 1.

The scale of transport facilities is planned on the basis that
the shuttle service alone can accomodate the traffic without any
trouble for 90% of the days each year. According to the records for
1983 (see Appendix-B}, the number of passengers per day is distributed
with a probability of 907% within a range up to about 1.5 times the
average number of passengers per day. Accordingly, taking the concent-
ration rate which is set at a level of 150% in this plan, the daily
number of passengers and vehicles using ferries in 1988 can be forecast

as follows.

200,000

- —4
Passengers: _§3§lEE§§'x 1.5 = 822/day
. 22,000
- -
Vehicles: “§E§i35§§ x 1,5 = 90/day

3-2
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b. Transportation Plan

Introduction of the Queen Salamasina for the HMulifanua-Salelologa
ferry route will provide the means for transporting 864 passengers and
92 vehicles a day, which coincides with the forecast volume of demand

after 5 years, based on a ferry operation schedule as shown in Fig. 2.

Fig. 2 Proposed Ferry Operation Schedule between Mulifanua and Salelologa

MULIFANUA

_E 7.8 9|0|l|2l3|d}5|517 8|92Q2| .
! \ I \
[f I / \\' '
/ !
\
] \ ;’ ‘\
! | | 3 \
SALELOLOGA — |

e 7 BSIOHIZBIJGIBHISBZOZ

Queen Salamasina (Transportation of Passengers 216 per trip)

(Transportation of Vehicles 15 per trip)

Puleono or Salafai (Transportation of Vehicles
15 or 8 per trip)

Volume of Passengers Transported

216 x 4 trip/day = 864/day

Volume of Vehicles Transported

15 x 4 trip/day
8 x 4 trip/day

60/day
32/day

Total 92/day



{2) Port Facilitles to be upgraded

In order to enable the Queen Salamasina to berth at the ports of
Mulifanua and Salelologa, it is required that the port facilities such
as chamnel, turning basin, wharf and terminal facilities be upgraded.
The conditions of the existing port facilities and the plans for their
upgrading are described as follows.

a, Channel and Turning Basin
Coral reefs extend to about 1.5 km offshore from the wharf in
both Mulifanua and Salelologa Ports. The seabed geology is characteristic

of coral reefs and there are parts with exposed volcaniec rock formations.

The existing channel was dredged in 1972, and the latest hydrographic
survey was carried out in 1982, According to the data in the hydrographic
survey maps, the channel in Salelologa Ports has a depth of 5.0 m or more
and a width of 50 m or more, however, the southwest area of the turning
basin has a shoal of 1,2 to 2.0 m in depth which is not sufficient for

the Queen Salamasina to navigate.

The minimum depth and the minimum width in the portion of the
channel up to about 800 m from the wharf in Mulifanua Ports are 2.4 m
and 20m, respectively, which is still not sufficlent for the Queen
Salamasina, though the portion of the channel over 800 m from the wharf
has a depth of 5.0 m or more and a width of 50 m or more. Two shoals
(1.2 to 2,0 in depth and 2.9 m in depth}, which are alsoc not sufficient
for the Queen Salamasina, are located on the east side and the south side,
respectively, of the turning basin in Mulifanua Ports, When the Queen
Salamasina was introduced into the channel in 1977, an accident occurred

and her bottom was damaged in the Mulifanua Port.
Both ports have two leading lights to assist navigation of the ferry.

Channel markers were installed on both sides of the channel in the
neighborhood of the wharf to 600 to 900 m offshore. However, some in
the Mulifanua Port have been lost.

Moreover, the existing channel markers are without lights causing
difficulty in navigation at night. Shuttle service by the ferries during
the night is not normally performed at present, However, since the day-
time service alone cannot handle the passenger traffic, nighttime service

1s occasionally performed a few days during the year,



As a result of the survey of the existing channel and turning basin,
dredging work should be performed to secure sufficient width and depth
to enable ferries of the Queen Salamasina class (700 GT) to mavigate.

Table 1 Channel

1} Salelologa Port

Present Condition Dredging
a. Turning Basin |[Depth West East Corner of % -3.2 m
Turning Basin is -2m "
Diameter -1.2m 120 m
b. Channel Depth -5.0m or deeper not required
Width 50 m or more
2) Mulifanua, Port
Present Condition Dredging
a. Turning Basin |Depth East cormer of Turning * .3.2 m
Diameter Basin is -1,2m and south 120 m
-2.9m
b. Channel
1 500m offshore |Depth Shallowest -2.5m * -3.2 m
from berth
Width 30 m ¥ 50 m
2 500m offshore |Depth Shaliowest =-2.4m * -3.5m
A 800m
Width 30 m * 50 m
3 800m offshore |Depth ~3.0m or deeper not required
Width 50 m or more

* Dimensions are explained in Chapter 4.
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have a length of 45 m with ramps of 9.5 m.

b. Wharf

The ferry wharves in both ports were built in 1972.

of the wharf 1s 3.0 m.

zone portions of the steel sheet pile are corroded.

The structure of the wharf is sheet plle type.

missing; thus, there is difficulty in berthing.

to

in

The wharves
The minimum depth in front

The splash and tidal

Wooden fenders are

For emergency use, ramp way should be extended to allow two ferries

berth simultaneously.

Following improvement works of wharf structure should be executed

this project.

Table 2 Improvement Work of Wharf

(per one port)

Present
condition Works*
a. Corrosion none Front surface of steel sheet Pile wall
Protection between +2m and -0.5m should be protected
with concrete
b. Fender none Berthing:400Hx4,000L 1 set
Ramp way:400Hx 700L 6 sets
Corner :2-250Hx750L 3 sets
¢+ Mooring Bitt | for 5 tonm, for 25 ton 3 sets
J sets for 15 ton 6 sets
d. Fender Pile | SSP Steel Pipe Pile with Fender
combined
e. Emergency None Ramp Way made of concrete block
Berth

% Size and grade of the works are explained in Chapter 4.
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c. Terminal Facilities

Both of the ports have substantially the same size of wooden
terminal facilities, which are superannuated because they were bullt more
than ten years ago. Theilr roofs are partially damaged allowing raim to
leak into the facilities. On festival days such as on Christmas and
Independence Day, as well as weekends, about 1,000 passengers utilize
the terminal facilities, which lack waiting rooms, announcement facili-
ties, safety fence and stairs for guiding passengers safely. This causes
frequent congestion and trouble at the time of purchasing tickets and in

boarding,

The terminal facilities include bus terminals since both ferry terminal
facilities are located some distance away from the village, hence, most of

passengers use the buses for travel between the town and the terminals.

Following terminal facilities should be planned for the safe

operation of ferry terminals.

Table 3 Terminal Facilities

(per each port)

Facilities Prevent Condition Works and Equipment

1) Terminal Facilities| Superannuated wood [Roof and Column: Reinforced
structure L Concrete

a, Ferry Passenger | Wall: Wood or Wire WMall: Hollow Block, Screen

Terminal Net Block
b. Bus terminal Flooxr: Concrete Roof: Concrete and Asbestos
Board

Roof: Sheet Zinc

Total Areas 536 m2 Floor: Concrete

2
a, 560 m,
b, 240 m

2) Security facilities| Fence (60m) and gate

(1 unit) are super-

a. Moveable Stair a, Aluminium 1 set

annuated,
b. Announcement No moveable stair b. 1 unit
facilities and announcement fa-
cilities are pro-
c. Fence vided. c, Steel 100 m |
d. Gate d. Steel 2 units
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3-2-2 SLIPWAY AND SHIP REPAIR FACILITY

At present, there are no facilities for the repair of vessels in
Western Samoa so that there is no optilon but to route these three vessels
to either Fiji or to American Samoa when periodic inspection or mainte-
nance needs to be performed, This means a significant outflow of currency

from the nation of Western Samoa.

The return voyage takes time and since Fiji and American Samoa have
the only ship inspection and repair facilities in this region, the faci-
lities themselves are extremely crowded and busy. Vessels are therefore
forced to queue for a considerable length of time before they can dock

and may have to leave the dock with only emergency repairs performed.

Carrying out vessel repairs overseas, in a manner such as this
raquires one to one-and-half months means that the vessel is withdrawn
from service during this period. This has a particularly great in-
fluence on transportation between the two ports of Mulifanua and
Saleliologa through which the passage of vehicles and passengers which

have both increased in recent years.

The vessel "QUEEN SALAMASINA" operating between Port Apia and Port
Pago Pago is scheduled to be Introduced as the main vessel between the
ports of Mulifanua and Salelologa. However, when this vessel goes to
Fiji or American Samoa for the purposes of periodic maintenance or
repair, the islanders will have no recourse but to depend upon the two
small ferries which are operated at present. These vessels are lacking
in both safety and comfort and there are times when they cannot keep

pace with the transportation demand.

Therefore, in order to increase the passenger and vehicle trans-—
potation capacity between the ports of Mulifanua and Salelologa, and
in order to provide the necessary degree of comfort and safety, and to
pervent the outflow of currency, it is very important that a repair
dock be constructed in Western Samoa to enable adequate inspection,

maintenance and repairs to ferries be performed.

On the other hand, to maintain and administer a dock for the repair
of ferries, it is necessary for the related industries supporting the
vessel repair operations to be available. These related industries
include those of steel working, welding, painting, timber work, engine
and pump repair works, and electrical equipment repair and electrical

wiring works.
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However the present situation is such that these ship repair
industries are not present in Western Samoa because there is no vessel

repair industry at present.

The following factories perform werk relating to the maintenance
and repair of engines and power generation devices, the welding of
steel plates, and painting work and have the technical competence for
these tasks, but this cannot be immediately diverted to marine vessel

repair.

1) The Vaitele Workship of Public Works Department (repairs and

maintenance for heavy and light vehicles)

2) Power generation plant (for preventive maintenance to thermal

and hydreoelectric power-generation equipment)

3) Automobile repair factory

In addition, there are few technical or skilled jobs available
and this results in engineers and technicians leaving Western Samoa
for Fiji, American Samoa or New Zealand where there is more opportuni-
ty for higher salaries and skilled work. There are few skilled workers

who remain in Western Samoa.

In addition to this, there is little being done to foster skilled
workers and the Employment Training Center, and the Seamens Training
Center which form the only places for the traiming of skilled workers,

are closed.

There is no ship repair facilities, and neither are there any of
the industries relating to ship repair. Although there is a valid
requirement for a ship repair facilities to be operated in Western
Samoa, the necessary skills and technical levels are not readily
available at the present time. It is considered premature at this time
for a ship repair facilities to be constructed since there will be a
time lag for the ship repair workmen to be trained before their skills

can be brought to the levels where comprehensive repairs can be performed.

It is necessary to foster the development of related industries,
sending persons overseas to other countries for the purpose of receiving
technical training at shipyards and vessel repair facilities in order
to build up the necessary basis for the ship repair facilities and to
establish a management system for the facility when it is eventually

constructed.
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A model basic design for the facility and the collection of mate~
rials was performed on the assumption that the ferry repair dock will

be constructed in the near future as described in Appendix C.
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CHAPTER 4 BASIC DESIGN FOR UPGRADING OF THE PORT FACILITIES

4-1 Basis of Basic Design
4-1-1 Channel and Turaing Basin

Various dimensions (alignment, width and water depth) of the channel
and the turning basin which enable ferries of the Queen Salamasina class
to make a safe berthing and operation are determined on the basis of the
natural conditions of each port (waves, tide, wind, seabed geology,

etc. ), and manewvering conditions.

4-1-2 Wharf

The tidal and splash portions of the steel sheet pile wall wharf

will require protection work to arrest further progress of corrosion.

Suitable fenders and their location are designed for enabling the

Queen Salamasina to berth safely and easily.

4-1-3 Terminal Facilities

Terminal facilities will be designed to provide safety and
convenience for passengers, to accommodate the climate and to facilitate
maintenance. The facilities will also be planned to enable passengers
to board/alight smoothly and safely even at peak operation of passenger

movements.,



4=2 Design Criteria

4-2-1 Natural Conditions

(1) Temperature

(2)

(3)

According to records at Apia observatory the temperature normally
reaches 22°C to 35°C, and the monthly average is 26°C - 27°C
(see Appendix -~ F).

Rainfall

The rainy season lasts from December to April, with the dry season

from May to November.

According to the records at Apia observatory, the monthly average
of rainy days are 13 to 24, while the annual average rainfall
reaches 3,000 mm. Hence, it 1s apparent that the district
abounds in rainfall. The Salelologa and Mulifanua districts

show a tendency of slightly less of rainfall (2,300 - 2,700 mm)
as compared with the Apia district, but have 100 mm or more rain-
fall on a monthly average even during the dry season (see

Appendix - F).

Winds

The wind records of the Apia observatory show that velocities are
normally less than 7 m/sec and the frequency of winds less than

7 m/sec is 87% as shown in the figure below. In additiom, the
frequency of winds from 7 to 14 m/sec wvelocity is 13%. Thus, it

can be said that winds are moderate throughout the whole year.
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The direction of winds is most notably (43% in frequency) for the
east and southeast directions (see Appendix-F),

Fig. 3 Wind Rose (1951 - 1970)
(Unit: %)

= —

—n

{4) Hurricanes

Hurricanes occur during the rainy season from December to March.
According to the records at Apia observatory, the maximum wind

velocity reached 40 m/sec (see Appendix: F).

{(3) Tidal Level

According to the tidal table and the marine chart, the tidal

levels are as follows (see Appendix: F).

H.W. L. +1.0 m
le-Lo +0o5 m
L.W.L. 0.0 m
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(6)

Waves

de.

Normal Waves

There are no observation records relating to waves. There-
fore, assumptions are made on the basis of data relating to
winds in Apia. With reference to the distribution of average
wind veloeity during the daytime (see Appendix: F) most wind
velocity was 13 knots or less during the period from July to
November. Wave calculated from wind velocity of 13 knots by
the SMB method is 1.2 m in height and 5 seconds peried. Coral
reefs extened to about 1,500 m offshore from the wharf in
Mulifanua and Salelologa Ports. Waves are broken at these
reefs and wave height become gradually small; i.e. 10 to 50%
of the original wave height. For example 1.2 m high waves

are attenuated to less than 0.6 m high waves.

Fig. 4 Wave frequency {1951 - 1970)
(%)

1
N

-
=
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b. Waves at the time of hurricanes

From the data of wind velocity of hurricanes, offshore waves
in open sea are presumed to be 7 to 10 m in height with 10 to
12 second periods.

(7) Tidal Current

Tidal current is assumed not to be fast within the coral reefs
according to the results of observation using a floater in the

site survey and the interviews held with fishermen in the area.

(8) Seabed Geology

According to the results of the site survey on seabed geology,
the area insides of the reefs consist mainly of corals, but

partially include exposed hard volcanic rocks and sand.

(9) Earthquakes

Western Samoa belongs to the Pacific Earthquake Belt Circle.

Small earthquakes often oceur, but sometimes earthquakes exceeding

Magnitude 7.0 have occurred.

In 1917, a severe earthquake of Magnitude 8.3 occurred offshore

200 km southward Western Samoa.
4-2-2 Dimension of ferries

Table 4 Dimension of Ferries

Dimension Queen Salamasina Puleono Salafal
LoA 42.3 m 36 m 27.1m
Width 10.4 m 9.6 m 7.2 m
GT 714 ton 229 ton 121 ton
DUWT 91 ton 90 ton 85 ton
Draft 2.1lm 1.5 m 1.6 m
Speed 11 knot 9.5 knot 10 knot
No. of Pagsenger 216 119 60
No. of Vehicles 15 16 8
Ship Ramp Stern Bow Bow
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4=3 Basic Design

4-3-1 Channel

In both ports, the channel is surrounded by coral reefs extending

1,500 m offshore from the wharfs, where the influence of waves become

smaller as compared with that of offshore waves,

In Mulifanua Port, dredging is required in the area about 800 m in

length away from the wharf. However, the offshore portion of the channel

has sufficient depth and width, and, hence, does not require dredging.

In Salelologa Port the channel has such sufficient depth and width as

not having to require dredging with the exception of a part of the turn-

ing basin.

(1)

(2)

Alignment

Channel alignment is planned based on the existing channel direc-
tion. The angle of intersection of the central line of the
channel in its crooked portion is so designed as not to exceed
30° for easy maneuvering and chanpel alignment is decided to

minimize dredging volume.

Width

The channel is planned as a one-way lane in consideration of the
frequency of ferry operation. The width of the standard one-way
channel is designed around the length of boats involved.

However, the minimum width of the channel was designed to be 50 m,
which is about 1.2 times the length of 42 m for the largest ferry,
Queen Salamasina, with consideration being given to the following

two points.

1) Hard coral reefs or hard rocks exist on both sides of the

channel.

2) In order to secure safe navigation against trade winds blow-

ing from the east.



{3) Depth
The depth of the channel is designed in consideration of trim,
wave height, and seabed geology (coral reefs, or volecanic rocks).
The trim of a 700 GT class boat is around 60 cm. Allowance for
the depth (50 em) is considered. Thus, the minimum depth of the
channel near the wharf is determined according to the following
formula.
Draft + Trim + Allowance = Depth
2.1 +0.6 + 0.5 = 3.2 m
For Mulifanua Port, the channel of 500 ~ 800 m from the wharf was
designed to be 3.5 m in depth by adding half wave height (0.3 m)
in view of the influence of waves (about 0.6 m) entering the
channel aleong the channel entrance.
(4) Summary of Design Channel Dimension
Table 5 Basic Design of Channel
Area Channel Existing Dredging
Plan Condition Volume
1) Saleologa
Turning Basin Depth -3.2 m | Depth -0.9V15.4m 2,500 m3
Diameter 120 m | Diameter 120 m |Thickness 2.3\0m
2) Mulifanua
a, Turning Basin Depth -3.2 m | Depth -1.3"3,6m 4,000 m3
Diameter 120 m| Diameter 120 m |Thickness 1.9vm
b, Channel 12,900 m3
Wharf Depth -3.2 m | Depth -1.5%~3.4m|Thickness 1.7v0m
500 m offshore | Width 50 m | Width 50 m
off 500 m ~ Depth -3.5 m | Depth -2,2Vv-4.8m| Thickness 1.30m
800 m offshore |Width 50 m | Width 50 m




4=3-2 VWharf
(1) Corrosion Protection

Corrosion-protection methods in the splash and tidal portions

of steel sheet pile wall include using a covering material such
as concrete material, paint, organic lining material, or metal
lining material. Here, a concrete material is to be applied, due
to ease of application and availability of local materials.

The thickness of concrete is to be 15 cm considering a minimum
concrete covering on steel in seawater and method of placing

concrete under seawater.

(2) Fenders

The berthing energy of a boat can be calculated from the follow-
ing equation:

sz

W=

g

£
=3
o
H
1]
-
=]

Berthing energy (t-m)

W : Virtual weight of boat (t)

V : Berthing velocity (v = 0.3 m/sec)

g : Gravity Acceleration (g = 9.8 m/secz)

The berthing energy of Queen Salamasina is calculated as 2.6 t-m

based on the above equation.

The elevation and location of fenders are determined to allow a
boat to come in contact with the fenders at the berthing time with

consideration for the tidal levels, the drafts of boats, etc.
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(3)

(4)

{5)

In case the point of contact of a boat with a fender is as shown

in Fig. (b), two pleces (one piece = 400W x 700L) are to be

installed.
Fig. 5 Setting Elevation of Fenders
Fig. i

g. (a) - Fig. (b) .
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Bitt

Bitt consists of 15-ton mooring bitt and 25-ton mooring bitt
necessary for mooring the Queen Salamasina. The location of the
bitts are determined relative to the positions of mooring ropes of

the boats.

Fender Pile

To assist ferry berthing, a fender pile will be provided at the
location indicated in the plan, The fender pile consists of steel

pipe piles with rubber fender,

Emergency Berth

Ramp way will be extended to allow two ferries to berty simul-

taneously, The ramp way consists of concrete block.
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4=-3-3 Terminal Facilities

(1)

(@)

Layout

The layout of the terminal facilities are designed to place a bus
terminal and a ferry waiting room separately as shown in the
drawing with consideration to avoid cross flow of passengers and

vehicles, ease of control at the time of congestion, etc.

Areas of Buildings

1) Terminal Building

The required area of a ferry terminal is calculated according

to the following equation:
A=anlNa§f

where, A! Area of ferry terminal building (mz)

a: Unit area per capita (a = 1.2 mzlperson)

n: Number of passengers per boat
(n = 216 for Queen Salamasina)

N: Number of boats departing or arriving at the
same time (N = 1)

a: Concentration rate (o = 1.6, in case of a fluctuat-
ing trend for the whole day)

B: Fluctuation rate (B = 1.2 in case of annual fluctu-

ation trend)

Thus, the terminal area required is as follows:

A=1.2%x216 x 1 x 1.6 x 1.2 = 500 m?

The ferry terminal building dincludes a waiting room, sanitary
facilities, passages, staircase, etc. In addition to abave,
office and control room of 60 m? is accomodated in order to
manage ferry operation and to contreol navigation. Therefore

the total area of the Terminal Building will become approxmately
560 m2.

Roof space of the waiting room will be used as a welcome and

send-off deck.
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2) Bus Terminal

Although almost all passengers disembarking from the ferry
are expected to po directly on to a bus, 240 m2 of Bus Terminal
area will be provided.

(3) Other FacIlities
1) Moveable Stair

Moveable stairs are provided for smooth and safe embark/dis-
embarking for passengers. This stair is so designed to move
as the entrance elevation of the ferry changes. The material
of the stairs is made of aluminium for easy movement and

anti-corrosion.

2) Announcement Facilities

To safely guide passengers and vehicles, public announcement

facilities are to be provided.

3) Fence and Gate

To secure the safe flow of passengers and vehicles, fence and

gates are provided.
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(4)

Construction Materials

Ferry terminals are plamned to be constructed of reinforced
concrete colum, beam and roof considering durability, ease of
maintenance and availability. Concrete block produced at the
site is used for walls., The walls in the waiting room and bus
terminal consist of a screen block considering lighting and

cooling, while other walls consist of hollow block.

Since the terminal is located on the shore, hardware such as
handrails, window frames and doors use aluminium which is anti-
corrosive. The office roof will be fabricated of asbestos board
which is light in weight and very durable. As to building
finishes, no painting is applied to the screen block, while vinyl
painting is planned for exterior finish, and emulsion paint for

interior finishes.
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(6) Drawings of Basic Design

Drawings of basic design of upgrading Mulifanua and Salelologa

Port facilities are shown as follows:

Fig. 6 Existing Route of Ferry

Fig. 7 Channel of Mulifanua Harbour
Fig, 8 Channel of Salelologa Harbour
Fig. 9 Layout of Mulifanua Wharf

Fig. 10 Layout of Salelologa Wharf

Fig. 11 Installation of Fender and Bitt, etc.
Fig. 12 Layout of Mulifanua Ferry Terminal
Fig. 13 Plan of Mulifanua Terminal Building
Fig. 14 Elevation of Mulifanua Ferry Terminal
Fig. 15 Layout of Salelologa Ferry Terminal
Fig. 16 Plan of Salelologa Terminal Building
Fig. 17 Elevation of Salelologa Ferry Terminal

415



FIG. &

EXISTING ROUTE OF FERRY

ValussaHill
E1 T

Prad
SAVAII 1
FA'ASALELE'AGA
gy
] Woodaed

5

5

AIGAILETAI

UPOLU 1

AANA

Wooded -

r & 5 - S T » 172 59 d
e
-2 . aco
22 .17" 215 . -7
FY 28 ¥ & e, N P Y
o Py T ayy 2 e Fr R -
- . o ol e »
]uup"‘q‘ov . E P P a8
i, -3 4%
n /lr,, ¥ had =
& Jfu & & % -
ey, Yo - s IR
2 o 23 o ]
2 o 82
N 53 53 = 54
2 P
n r a8 A 37 &2
p "o “
%, ~— A ¥ 50 @ o o g8 =
gs‘.\ = - 77 /,22- ™ a7
I 3
i~ o7 o % ,oo” ¥ oom
LT ar R 2 . -
3 F &
LF ™ RS —=% “ e 32 *
E) s o , P o R = =
= . - -
E; 88 Increirny ebout 2 __ué__xng_ Var* 'S5 ER964 ;5 z s7 20 &1
E [ L] = v ae o 33
z H 58 Lad
i i ar a7 n —3i% b = » e >
83 I* «» 34
& o a0 8 F a2 f 43 e hd
ey o ~32 38 37 Bl ind
W o= Ed IF g 19 o7 23 25
- 3 -
o & 3 W «  wn @ 2
o = ~ T -
HE S 20 M ~_s 40 28 - 29 s
e, \s\ n - o
7 L B, v LA A *
- - 2
#
3_.;,-?‘, 2 ity " 18 s,
28 : W ! 22 28
LoomTu = ] = E
P U3, E]
e *t 1 ’;‘ 2 ;:_ 32 ar Fo -
¢ P e } 3¢ 1z -,
Iz .._._‘_'-;_— I3 19 LR
ey s Bgze NI RV 30 e oz = 23 -
YOI R o . % al
2 oo Mg - -
W e W e e -
o L o N
gy e T gdnL g P

e

SCALE

4-16

1: 100,000




F— SCont

—r  otei

09§ —

-2 124

WDy BT =

SO HY uaday 2961'yion S/SM-3d
t  aunlipg pekening IVdOS /40D
w LN
wl oW oacROROROZ O V0T
1oys inojuo)n olsawAying

AJAHNS dN08YVYH VANYAITINW

100 H —
¥l +
A *.
L]
/] Sy
(v i
42 %
L4
St
Ll A
.
.\-
— ooz o 1 SON | ama]
1]
- L]
124 o r-
Ly v
- . I .
L]
—— o) ——t
T -0
” .
¢ »
e ! b
¢
£ '
1
LA AL
' :
]
-
»
[—— amo } 008 o0 —
! pibpasp 99 01 Sagy
' vuoisod qybir Burpoan *
gl fusisod Mt sspow peeoys &
aN3n31 _
1aas) D3t
uoXN AN WO O 3G 0) PRoda) $ Yaum sied Ipp
Jnodiny Dkdy Byg jo auex By s sBUIPUNSS JO WRIDG §
. WWOIEDAISLYD
PN Ad PWPOW $GE - oN BUIMOI()’ DAY CENIOM
|— scos o Hand o JUIuLDda( W)y PANOIT VNG DY Pub n!tll_

aowEoiddo §1 pIOYM DRUDpNK B o uopead By Z
IOIDNIEW  BRIBASUDI] |DSIBANME DINVIST ¥ Pl |

|—- mDo#4L

SILON

1
N §

_

§
_

[ f0vm2

HN0gHVH

VANVZITNWN 40 T3INNVHO

L"O14

4~17



BO0L I

DOy 9y

¢o MO Uoday
' 2 anBg

2961"Y2Ion
pehanlng

S/SM - 3d
. O¥d0S/d023

WIilNn

T T T 17T T 3111
[ 11 o asssaoﬂdum

110Yy) inojuon 2149w Aylog

AJAHNS dNOAUVH VvOS010T3VS

] ._
f i
4 g T N
91 .xw.q =
) A R N
F T e -
vl..llJ” )
0 \\\\
afui Wh\..“hut\ﬁ\\fc.lﬂ%y
3
¥
-
.. N\ —
)
(4
(LS
43 |)
NG
! Wi\ TN
o _ mﬁ— . =t -e
oot 2 1 .,_._2 i ol Chaaian
S STV =R »& ﬁ...‘ -:l.lvv*
/1l N
L _»
Sabppp 29 §i sy _..l.u . ..._ b ( m‘u\m\ 1
i worimed 1yl [y * DINg 7 3
¥ Iuser/ weimed W Jaew ey H@“}/&U\ud \\.“\W. .
| NPl e
..A\,MMV&NUNNWWK»& r .
X Gl e D) ;h
N ¢ ) o <= .\‘
1aaay

DA UMY mois WOID ¥ 4 pA0dN §) Yy Mod
WH noqicy Ridy SGL B GIAE i 81 KEwpYnos jo unig §

PUDLIDAIISGR

pL}

A pwjipew * woiboy josjuey ‘ojdy Huswradag
Asmng pus SPW ® WoJ) pElojd uaNg 1Dy pud
SIDwzosdde M peyy oBoRIRDS By, jo uclsod ayy 2

M2 SLAMABUBI| [OSIBAUL DIMWEY B DD |

ISILION

e 2

pae OO F P e

e OO 0

N 9 B B .

e OO0 4P ety
e IR L

JNOgYVvH

vOOT1013IVS 40 TINNVHI

4-18



Ioo

~ ] F1e.9  WHARF LAYOUT

MULIFANUA SCALE 1:200  UNIT:mm
CONCRETE _
;
AT T ITTIA
8
| = 10.000 \
; PIER IFENDER (Stgei pipe piles 3xdic.406.4
é : & _*l with rubber tires )
= +
= @%‘1‘“\ 2 E QUEEN SALAMASINA
[ e
e AN T ) — e~ (7 7L0A 4068 WiDTH 10 36"
g \\‘_ > PULEONO LOA 360™ WiDTH 357
L:_.i \Ipi \
N - - - -
| i N SALAFAl LOAZZ06M WIDTH 7.247 \
§§' L ] _ L
e ' &8
E",_F'RQNI FENDER o
tlwA = ! CONCRETE PROTECTION ON
o STEEL SHEET PILE (707
0 /{% J NZ-"’ T (7G™)
o I I o = e~ e e
| hd k4
ton —t 1ton
BITT 25 MOVABLE LADDER (IT 15 SIDE_FENDER
APRON
/]\ m: e ————. = e e e '
TERMINAL BUILDING . 9
SIDE_FENDER /BITT 4 500 5@ 6 000 = 36 00O

4-19



FIG.10 WHARF LAYQUT
SALELOLOGA SCALE 1:200 UNIT : mm

SIDE_FENDER /BITT _ 4500 66 000 = 36 000 3500

TERMINAL BUILDING

— 0} Lt Lt A e} =] 1]
BITT 25"  MOVABLE LADDER ‘BITT 15W"  APRON SIDE _FENDER
. T -
< N Jed .l;fdﬁa—]nﬂ_ el |~%¢_—E
t N e T = = =k = LN
g \%i\)d - \ CONCRETE PROTECTION ON
o 1 STEEL SHEET PILE (70™)
™~ ]
$¥ FRONT FENDER
; g |
Hl |
: f‘ —— ,
£ :
n £ | m n /}
P — _ SALAFA! _ LOA27.06" WICTH 724
e
‘tx’\\\\“\‘ﬁ mwnT
i - ____ PULEONO_ LOA 360"WIDTH 96" -
& 7 3 ' ‘ =~ ~~ """ {QUEEN SALAMASINA i
) - j LOA 40 68MWIDTH 10.36
= / PIER FENDER
e / 10000 ! (steel pipe piles 3xdid.406,4)
R g with rubber tires
. q
AU L TTA
CONCRETE
RECLAMATION
@&051

4-20



INSTALLATION. OF

FIG. C
WHARF  PLAN  scae 3 s0 n FENDER AND BITT , ETC.
. 1800 . .
15 BOLLARD PROTECTION ON STEEL SHEET PILE  scac 1-40
FRAME \
i—_lu:-.-':_‘ 8
3
]
RUBBER FENDER 4 Léi% hl g
400 H*700L n, )
300
600 | 1200
SECTION  scaLe 1.0 300
v+486 UPPER DECK |
{FOR HWL /FULL LOAD 300
EX ING NC
5 000 2 +2.20 || HSTING CONCRETE
v+386 UPPER OECK coo | 1400 (APRON) fRL w+200
CFOR LWL / FULL LOAD) —
!
JUREELL:TTRY. . I
4
a3 50 1 EXISTING CONCRET 11,
: +2.30 NEW CONCRETE PAVEMENT -
v+221 VEHICLE DECK > L )
=l e d o200 /! 1.
FRAME l—T—'—,-—S\- ——————— Ny ' i
w1 21 VERICLE DECK = ROTECTION :
_g HWL +7.00 ] CONCRETE_ PROTECTIO s
MWL +Q50 | J- e
' 1 £-0.50 )¢
. ZLWL+000 _ ;2000 i | - - - EXISTING
STEEL SHEET PILE
RUBBER_FENDER 2-0.50 N
—400H¥700L. ._____ | 15 ,
A S
150 ——
) \
- ~— _SECTICN A=A 1:10° . __
u "7+ 2.00 -
ShipRamp || _ 3 _ '-
gL+ 1.00 s S
z-330 SEA BOTTOM _‘LHL + 0.00 chCRETE :
I EXISTING STEEL SHEET PIiLE L 2.0 m
A
~/g.-= 2,90/
SEABED =3 ) s F
v-EOO""—’.OO RN PUN Fpp/ \, , )



_]
Rgi

R
|
]

Ete,
m T, pr)
ZeTalaunn hrwimneie TR
R Rt s%dm#fm e e AT
S e
T = ——__—"--_ '
li n‘?l: TS __'-4 2
. B S
t
H =
]
. 1]
— L. ]
. e -
— . 1
h I
. ]
]
1 I "

el e e 1 . . e e

1012345 10 AT
UNT MM

FLOOR AREA SCHEDULE
1F 6295
1620

7915 Mt

FERRY TERNMINAL o

VIULIFANUA

FIG .12

4-22



-~ BOOKING

- — -—_...-——4—.-!‘»_._-» -.—-—-H-——-—-_.:

b — e L s

| -!L—-—J:::::: = =— ‘N
CORRIDOR {35 M)
U
- - wsumm;. (1agMN a ’F r\

9000

1ST FLOOR PLAN

F16.13  VIULIFANUA

_ L | .l =i - 1T
C
- CONTROL ROOM
(13 5M2)
—  .__DECx ]
s ”
b FFICE 013 5MY)
; ~STORAGE (BM) |
! :SHOP (4M1) i
L 18000 l
Z2ND FLOOR PLAN
e ‘i Hindd '— !
H N 1 or ]li H H
) 1 . -
| e e e :
i = = — /) ’ :
g | et — R w—— —m ——n ;":
— » B 1l /0 e/ —:
: - WAITING AREA  (317MD) :
H 2 ;
:h-_—i.--_..... ........ i e ——— e —_
! TOLET (347
2000

FERRY

1012345 10 5

TERMINAL

4-23

FLOOR AREA SCHEDULE

1F 6295
2F 1620
TOTAL 7915 M



T A T T ST Ty T T

jﬂ- le jT[ i[ (B |l WE%

NORTH ELEVATION

WEST ELEVATION

— EXPOSED COMCRETE

J_w:““l‘ﬂ o3 L AL CEC L S L O i [l

froidansan [suaaunnid

L youow ooveer moc

SOQUTH ELEVATION

Mg12345 10 5
e e e S
UNIT MM

16,12 MULIFANUA FERRY  TERMINAL

4-24



L | L | 1 [(ear j

N W L WS S
l I ) N S

- 1012345 0 15_ FLOOR AREA S
F1G. 15 SALELOLOGA FERRY TERMINAL 1oL 5255 W

4-25



- SHOP W)
— STRAGE 9 (135H

l |

DECK §'

|

| —— [ = l
[ \ TROL pooM 135 M)

{ 18 000 i
L RICHER 135MD)
2ND FLOOR PLAN
o TET 1N S

Mt T T .
2t i [N iK1 o ) 1
mmum]lﬂ'

HINTRLHA LR

. A S 4 ——————

18T FLOOR PLAN

1012345 0 15

e e —— FLOOR AREA SCHEDULE
F 663.5
2F 1620

FIG. 16 SALELDLDGA FERRY TERM'NAL TOTAL 8255 !

4-26



EAST ELEVATION

D RAL
EXPOS COMERLIL

i . [0 i T i T B
™1 LS -t
e e :
H A | ]
yanefzrannnuns fanannnuns
H Bt

NORTH ELEVATION

Mor123a45 10 15
== = = ]
UNT MM

FI1G.17: SALELOLOGA FERRY - TERMINAL

4-27






44 Project Cost

Cost of the works to be executed by the Government of Western Samoa is
estimated as follows:

—- Demolish Existing Facilities $ 44,000

- Temporary Waiting Room $ 32,000

- Temporary Office $ 15,000
>

Total $ 91,000
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CHAPTER 5 IMPLEMENTATION PROGRAMME

5-1 Executing Agency

The executing agency of this project is the Ministry of Works,
the Government of Western Samoa.

The contracts to be concluded under the agreement will comprise a
consultant contract (detailed design, preparation of tender documents,

supervision, etc.) and a construction contract.

The consultant contract will be concluded between the Government
of Western Samoa and Japanese consultants, and the construction contract

between the Government of Western Samoa and a Japanese contracter.

Upon completion of the project, management and maintenance will be
performed by the Ministry of Transport. This project is primarily
concerned with the improvement of existing facilities which are already
managed and maintained by the Ministry of Transport, there will be no
need to establish a new organization. The present organization chart of
the Marine and Shipping Bureau, Ministry of Tramsport is indicated in
Fig. 16.



5-2 Implementing Plan
5-2-1 Scope of Consultant Services

A consultant contract will be concluded between the Government of
Western Samoa and a Japanese consulting firm.

Scope of consultant services are as follows:

(1) Detail Site Survey
—~ Topographic Survey and Sounding

—- Geological Survey by boring

{2) Detailed Design
- Preparation of detalled drawings

- Preparation of Bills of Quantities
(3) Estimation of construction cost
(4) Preparation of tender documents (including Specification)

(5) Assistance for prequalification of contractors and tender

evaluation

(6) Supervision of construction work

5~2-2 Tender and contract for construction

Bidding for comstruction work including chammel dredging, wharf
rehabilitation and the construction of a terminal, will be performed by
preqgualified tenderers from Japanese contractors. After tenders have
been evaluated, a construction contract will be concluded between the

Government of Western Samoa and the successful tenderer.

5-2-3 Construction method
{1) Channel dredging

Channel dredging will be performed to a depth of ~3.2 to -3.5m.
The sea bottom of the planned channel area to be dredged
consists of coral reef and volcanic rock. The work plan was
formulated on the basis of available depth charts and the record
of dredging conducted in 1972, assuming that the undredged
section consists of hard rock. At the stage of detalled design,

however, it will be necessary to conduct borings to confirm the
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1)

2)

3)

geological formation of the area concerned. Dredging of the
coral reef and volcanic rock will be conducted by employing the

following construction methods.

Coral reef

Dredging will be conducted by direct excavation of the reef with
a backhoe or grab bucket on pontoon. The crushed reef will be
transported by barge or pontoon to a specified dumping area for

disposal.

Hard coral reef and volcanic rock

The reef or the volcanic rock will be crushed either by heavy
weight rammer or with explosives. Grushed materials will be
dredged either by grab bucket or backhoe on pontoon and trans-—

ported by barge or pontoon to a specified dumping area.

S8ince the present ferry service will operate during the time
dredging work is performed, it will be necessary to take adequate
safety measures such as the installation of markers so as not to

interfere with navigation.

Since the sea bottom consists of coral reef and volcanic rock,
no extensive turbidity or pollution of seawater is anticipated
during dredging. However, it will be necessary to conduct
dredging cautiously paying attention to preserving the environ-

ment.

Also, the dumping area should be selected carefully to avoid
pollution.

Wharf rehabilitation

Since the existing wharf will be closed during the period of
rehabilitation work, it will be necessary to provide appropriate

berthing facilities before rehabilitation work starts.

In case of Mulifanua, the pile structure located opposite the
existing wharf can be used easily as another wharf by

installing a vehicle ramp.

5-3



4)

In case of Salelologa, it will be necessary to comstruct another

ramp neighboring existing ramp to be used as a temperary wharf.

As for corrosion protection work, the corrosion on steel sheet
plles should be removed and watertight forms should be used to

prevent the leakage of concrete coating or encasement.

Terminal facilities

The existing facilities will be entirely demolished, and it will
be necessary to provide a temporary walting room or to demolish
partially in stages to use the remaining facilities as a tem-

porary waiting room for passengers during construction.
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5-3 Scope of work
5-3-1 Works of grant aid

Scope of work involved in the grant aid project are as follows:
(1) Channel and turning basin dredging work
(2) Corrosion protection work for steel sheet pile
{3) 1Installation of fenders
(4) Installation of mooring posts

(5) Imstallation of channel markers (Markers for dredging work will
be Installed as chamnel markers)

(6) Terminal facilities

{7) Fence and gate to control flow of passengers and vehicles

5-3-2 Works by the Government of Western Samoa

It was agreed in the Minutes of Discussion, dated on July 28, 1984,
between the Government of Western Samoa and the JICA Survey Team that
the following items are to be undertaken by the Government of Western

Samoa.

1) To clear the sites of the Project when needed
2) To provide facilities as follows:

2.1 Distribution line of electricity to the sites

2.2 City water distribution main to the sites

2.3 Drainage city main (for storm, sewer and others) to
the sites

2.4 Telephone trunk line to the main distribution frame/
panel of the buildings

2.5 Furniture for general office use

3) Temporary office and waiting room during the construction

work,



Implementing Schedule

Implementing Schedule after E/N is as below.

Fig. 18 Implementing Schedule of Upgrading of Port Facilities

ol 121315 6|78 [9[10[11]12/13{14 j15[16{1718]19; 20

Exchange of Notes [ |

Consultant Contract |

Detailed Design ...
& Tender Document i i

Tendering

Evaluation B

Construction Contract 4 -
& Construction ]
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5-5 Management Programme

The Ministry of Transportation is responsible for management,
maintenance and control of the present port facilities in the two
ports. Nine staff personnel are asgsigned to each port (see organization

chart of the Ministry of Transportation).

On the other hand, Western Samoa Shipping Corporation is responsible
for the shipping operations, Thus, the staff of corporation issue tickets,
guide vehicles, and passengers, and perform maneuvering and malntenance

of ferries.

After implementation of this plan, it will be possible for the present
number of staff to continue to manage the facilities to be built since they
will not be substantially different compared with the existing facilities,

The cost of operating and maintenance of the ports facilities after

completion of upgrading work is estimated based on material costs in 1983.

Table 8 Operating and Maintenance Cost of Ports

Mulifanua Salelologa
Staff Salary $ 7,100 $ 7,100
Wages $ 500 $ 500
Electricity § 5,000 $ 5,000
Water supply $ 400 $ 400
Maintenance $ 9,000 $ 9,000
Total $22,000 $22,000
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5-6 Procurement

The following are the main construction equipment and materials

to be mohilized from Japan.

Construction equipment Construction Material

Dredger Cement

Dump barge Steel plate for staging

Tug Boat Watertight forms

Anchor Boat Underwater concrete

SEP Barge (for boring) Glass and frames
Material for water Supply
system

Welder Material for electrical

Air compressor Construction

Sand blaster Material for Sanitary
facilities

Concrete breaker Reinforcing bars

Generator Fender
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CHAPTER 6 PROJECT APPRAISAL

The execution of upgrading of the port facilities will enable
utilization of a larger ferry boat such as the Queen Salamasina between
the ports of Mulifanua and Salelologa. This will greatly strengthen
the transportation link between two ports and have the following
development effects.

(1) The strengthened transportation between these two islands will
envigorate interchange between them, and the flow of both
inhabitants and goeods will increase. This will greatly contribute

to the economic development of Western Samoa,

(2) The easy and safe transportation to Savai'i Island will increase
and add to further promotion of the economies of both islands.
More balanced development of the national resources will there-

fore be brought about.

(3) The introduction of an adequate ferry service will make possible

safe and comfortable transportation for travellers.

(4) The congestion in transportation movement will be alleviated and

there will be less trouble at the terminal.

(5) Travel to the capital, Apia, on the island of Upolu will be easier
for the citizens of Savi'i Island, and therefore promote advancement

in their standard of living.

In view of the significance of this project, its implementation is

highly recommended.
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CHAPTER 7 CONCLUSION AND RECOMMENDATION

7-1 Conclusion

As stated in Chapter 6 relating to project appraisal, the imple-
mentation of the project to upgrade the port facilities is im~
portant for not only strengthening the transportation route between
the two main islands, but also has great significance as regards the
economic developuent of the country as a whole. The project will
also make a great contribution towards the fostering of goodwill
between Western Samoa and Japan. For this reason it is recommended
that thie project be carried out as a grant-aid project of the Govern-

ment of Japan.



7-2 Recommendation

Upgrading port facilities will lead to the provision of the basis

for adequate ferry transportation, but it is also desirable that the

programme described below, be performed in order to obtain the maximum

effect from the introduction of a larger ferry to the main transporta-

tion route,

(1)

(2)

(3)

(4)

(5)

The two ferries which are presently being operated are not intend-
ed for use as passenger vessels. It is therefore recommended that
in the future, passengers only use the Queen Salamasina and these

two ferries be used only for the transportation of vehicles,

Surveys and inspection and maintenance will have to be performed

in order to ensure safe and long-term ferry operation.

It is necessary to execute a plan for appropriate vessel operation
and to establish procurement plan in accordance with the life of

the vessel, in order to strengthen transportation capacity.

Night-time operation is considered necessary in order to cope
with the future peak demand, and this will require the installa-

tion of lighted navigation aids.

The training of technicians and the promotion of related indus-
tries is urgently recommended for the ultimate goal of the con-

struction of the repair facility in the near future.
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APPENDIX B  SCHEDULE OF SITE SURVEY

July

15

Sunday

Mr. Kawasaki, Team Leader, Mr, Miyazawa and

Mr. Onoda departed Narita to Syduney at 19:00 by
€X 505.

July

16

Monday

Mr. Kawasakl and other two persons arrived at
Sydney at 09:55, Mr. Hotta, Mr. Orishimo,

Mr. Kikawada Mr. Awata and Mr, Ohgi departed
Narita to Sydnmey at 21:30 by JL 771.

July

17

Tuesday

Mr. Hotta and other 4 persons arrived at Sydney
and joined Mr. Kawasaki's group.

Mr, Kawasaki and other 7 persons departed Sydney
at 09:45 and arrived at Wellington at 14:40 by

FQ 47. Mr. Kawasaki explained the Qutline of
Study to Mr. M. Yamashita, First Secretary of
Japanese Embassy in New Zealand and Mr. Yamashita
explained the site condition of Western Samoa to
JICA Mission,

July

18

Wednesday

Mr, Kawasaki and other 7 persons visited Mr.
Akiyama, Ambassador of Japanese Embassy in New
Zealand and explained the Outline of Study. The
Mission departed Wellington at 13:55 and arrived
at Auckland at 14:55 by NZ 448. Departed
Auckland at 17:10 to Apia in Westerm Samoa by

PH 742. (Passed over the International Date Line)

July

17

Tuesday

Arrived at Apla at 23:10.

July

18

Wednesday

Meeting was held between JICA Mission and member
of Ministry of Transport (MOT).

JICA Mission investigated Saluafata Bay, one of

the sites proposed for ferry repairing dock, in

the morning and Mulifanua Port, Ferry terminal,

in the afternocon.

July

18

Thursday

JICA Mission paid courtesy visit to Minister of
Transportation and presented inception Report

Stating the Outline at the conference room.
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Mission had the Meeting with MOT, discussing the
schedule of the study.

Visit to Maritime Consultant of MOT to supply

the information.

Meeting discussing the Project with the member of
MOT, Foreign Affairs, Economic Development Dept.,
Treasury Dept. and Public Work Dept.

July 20 Friday Site Investigation of Salelologa Port, ferry

terminal in Savai'i Island.

July 21 Saturday Study of collected data, planning for survey

area and estimation of construction cost.

July 22 Sunday Confirmation of survey schedule, study of data

collected and estimation of construction cost.

July 23 Monday Collection of the data relating to ship, ferry
boats, foreign and domestic trade at MOT office.
Request for Western Samoa Shipping Corporation
(W.8.8.C.) to supply the data relating to the

ferry boats in service.

July 24 Tuesday Meeting discussing the survey schedule and the
proposed plan based on the survey result at MOT.
Receipt of the data relating to the service
schedule and repairing status of ferry boats
from W.8.5.C.

July 25 Wednesday Discussing Minutes of Discussions with MOT office.
Study the data relating to the engines of the
ferry boats in service, number of passengers and

volume of cargo by the ferry boats.

July 26 Thursday Discussion of Plan and Minute of Discussion with
member of MOT, Public Work Dept., Foreign Affairs
and Economic Development Dept. at Fishing Center.
Collection of the data relating the ferry boats
in service.

Redraft the Minutes of Discussion at the hotel.




July

27

Friday

Finalize the Minutes greeting at MOT Receipt
of the general information relating to Western
Samoa and South Pacific Countries from United
Nation Development Programme (UNDP)., Receipt
of the ferry repairing data from ¥W.5.S8.C.
Study the collected data at the hotel.

July

28

Saturday

S8igning of the Minutes between JICA Mission and
Government of Western Samoa (Representative of
MOT, Foreign Affairs and Treasury Dept.)
Arrangement of survey schedule and confirmation

of survey items to be carried out at the hotel.

July

29

Sunday

Team Leader Mr. Kawasaki, Mr. Miyazawa and Mr.
Onoda departed to Auckland by PH 743 at 12:00
(Passed Over the International Date Line)

July

30

Meonday

Team Leader Mr. Kawasaki and other 2 persons
arrived at Auckland. Departed there and arrived

at Wellington.

July

31

Tuesday

Team Leader Mr. Kawasaki and other 2 persons
visited Japanese Embassy in New Zealand and
explained the ocutline of site investigation and
the Minutes of Discussion between JICA and
Government of Western Samoa to Ambassador Mr.
Akiyama and First Secretary Mr, Yamashita.
Departed to Auckland by NZ474, arrived at Auckland
and departed to Narita by JL776.

August 1

Wednesday

Team Leader Mr. Kawasaki and other 2 persons

arrived at Narita.

July

29

Sunday

Mr. Hotta and other 4 persons arranged the data

and planned the survey schedule.

July

30

Monday

Preparation of survey.

Request for Apia Observatory to supply the
meteological and sea condition.

Survey of Salufata Bay, one of the sites proposed
for ferry repairing dock. Collection of the

information about Air transportation from MOT,

B3



Labour Status from Labour Dept., Statistic data
from Statistics Dept., repairing facilitles from
pump repair work shop and general information
about construction from Public Work Dept., G.M.

Meredith & Associates and Pacific International.

July 31 Tuesday Land Survey and sounding at Saluafata Bay.
Study’of the Construction Contract amd organiza-
tion of Western Samoa Government at MOT office.
Inspection of work shop of Public Work Dept.
Study of the supply condition of construction
material and electric power at Apia Concrete
Product, Lee Brothers, Fire and Hydraulic Power
Station.

August 1 Wednesday Survey around Salelologa port in Savai'i Island,
one of the sites proposed for ferry repairing dock.
Study of the construction status and material
at Lee Brothers and Special Project Development

Corporation,

August 2 Thursday  Sounding, land and current survey around Salelologa
Port.
Request for civil Aviation of MOT to supply the data
about domestic air transportation.

Inspection of Vaitele Work Shop.

August 3 Friday Survey of the wharf and facilities at Salelologa
Port.
Survey around Mulifanua Port in Upolu Island.
Receipt of the data relating for domestic air
transportation, maintenance and repair cost of
port. Confirmation of the implemented project in
the Fourth Five Development Plan.

Arrangement of collected data.

August 4 Saturday Sounding, land and current survey around
Mulifanua Port.

Investigation of Asau Port, Timber Import Harbour.

August 5 Sunday Sounding around Mulifanua Port.




August 6 Monday Survey of wharf and facilities at Mulifanua Port.
Inspection of Queen Salamasina and explanation of
ship and repair from the captain.

August 7 Tuesday Arrangement of Survey result and collected data.

August 8 Wednesday Collection of meteological data from observatory.
Arrangement of survey result and collected data.

August 9 Thursday Mr. Hotta and other 4 persons departed Apia to
Sydney by PH885.

(Passed over the International Date Line)

August 10 Friday Mr. Hotta and other 4 persons arrived at Sydney
by PH885 and departed to Narita by QF021.

August 11 Saturday Mr. Hotta and other 4 persons arrived at Narita.
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APPENDIX C MINUTES OF DiSCUSSIONS

MINUTES OF DISCUSSIONS ON BADIC DESIGN STUDY
FOR DOMESTIC TRANSPORTATION STRENGTHENING
PROJECT IN WESTERN SAMOA

The Government of Japan, through Japan International Co-operation Agency
(JICA), has despatched a survey team (hereinafter referred to as 'the Team"
to Western Samoa for the purpose of comducting the basic design study on the
Domestic Transportation Strengthening Project (hereinafter referred to as *'the
Project") from 17 July to 9 August 1984.

The Team headed by Mr Yoshikazu Kawasaki, Director of Plarming Department,
Overseas Coastal Area Development Institute, has carried out a field survey,
held a series of discussions and exchanged views with the officials of the
Western Samoa Goverrment concermed with the Project (hereinafter referred to
as '"the Officials").

As a result of the Team's field swvey and discussions with the Officials,
both parties have agreed to recommend to their respective Governgent that
the result of discussions attached herewith should be examined toward the realization
of the Project, especially the Upgrading of the Salelologa and Mulifama Ports
Facilities component to be implemented in 1984/1985 fiscal year.

Regarding the Construction of the Slipway and the Ship Repair Facilities,

both parties have recognised the need for further detailed studies including
the possibility of techmical co-operation to be undetaken as soon as possible.

Vol fpatala 2.7

{Yoshikazu Kawasaki) boseta P. Smith)
FEAD OF JAPANESE SURVEY TEAM ACTING SECRETARY FOR TRANSPORT
JICA for: GOVERNMENT OF WESTERN SAMOA
DATE: 28 JULY 1984 DATE: 28 JULY 1984



ATTACHMENT

The objective of this Japanese Grant Aid Programme is to provide necessary
facilities, buildings and equipment for the Domestic Transportation Strength-
ening Project.

The Project consits of two components namely the Upgrading of the Salelologa
and Mulifanua Port Facilities (hereinafter referred to as "the Port') and the
construction of Slipway and Ship Repair facilities.

The proposed sites of the Port are shown in Amex I, IL.

The purpose of the Port is to upgrade port facilities of Mulifanua in Upolu
island and Salelologa in Savaii island for utilizing large scale ferry such
as M.V. "QUEEN SALAMASINAM.

The Team will convey the desire of the 0Officials to the Govermment of
Japan that the former will take necessary messures to co-operate with the
Government of Western Samoa in implementing the Ports  for ¢onstruction
of facilities and other items as listed in Ammex III, with priority within
the scope of Japan's Economic Co-operation Programme.

The Western Samoa Officials were informed by the Team of the Japan Grant
Aid System and the Principle of Using a Japanese Consultant Firm -and
Contractor Afor Project implementation.

The Officials have advised that the Goverrment of Western Samoa will
endevour to take the necessary measures as listed in Ammex IV on condition
that the grant aid by the Government of Japan is extended to the Project.

LK
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ANNEX TII

A. Facilities (both ports)
1. The protected immer chammel

depth : 3 metres

width : 50 metres (with gradual increase in width at
the in-shore and near the turning basin)

2. The immediate charmel

depth : 3.5 metres

width : 60 metres (ro allow for increased wave activity)
3. The outer charmel

depth : 4 metres
width : 70 metres (to allow for increased wave activity)

4. The tuming basin

minimem dépt‘n 1 3 metres

minimem diameter ; 120 metres
Tn case of Mulifarma port, the immer charmel should be widened
with emphasis on the in-shore erd ard the turning basin also
should be exterded in a north eastern direction to a line about
60 metres beck from the chammel centre line irmediately beyord
the line of the northwest face of wharf.
in case of Salelologa port, the shallow area at the entry of
the berth should be deepened to give a clear entry width of
at least 40 metres.

5. Fender

6. Wooden piles at piers

7. Security fence
B. Building (both ports)

1. Terminal Building

C. Others

-



ANNEX TV

Major undertaking to be taken by the Goverrnment of Western Samoa.

1.
2.

To clear the sites of the Project when needed

To provide facilities as follows

2.1. Distributing line of electricity to the sites
2.2. City water distribution main to the sites

2.3. Drainage city main (for storm, sewer and others) to the
sites

2.4, Telephone trunk line to the main distribution frame/ par'mel
of the buildings

2.5. Furniture for general office use

To bear the following commissions to the Japanese foreign exchange bank
for the barking services based upon the Banking Arrangement.

3.1. Advising commission of Authorization to Pay.
3.2. Paywent commission.

To ensure unloading, customs clearnace and customs duty evemption
of the products at the port of disembarkation in Western Samoa.

To accord Japanese nationals whose services may be required in commection
with the supply of the products and the services under the verified
contract such Facilities as may be mecessary for their entry into Western
Samoa and Stay Herein: for the performance of their work.

To maintain and usé properly and effectively that the facilities constructed
ard equipment purchased under the Grant.

To bear all the reasonable expenses other than those to be borne by the
Grant, necessary for construction of the facilities as well as for the
transportation and the installation of the equipment.
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APPENDIX D

WESTERN SAMOA

Ministry of Transport
Ministry of Transport
Ministry of Transport
Ministry of Transport
Ministry of Transport
Ministry of Transport
Foreign Affairs
Foreign Affairs
Treasury Dept
Treasury Dept
Economic Development

Public Work Dept

Public Work Dept.
Public Work Dept.
Labour Dept.
Statistic Dept.

Minister
Acting Secretary
Executive Officer

Marine Pilot

Maritime Consultant

Actinpg Secretary

Building Engineer

Deputy Commissioner

Western Samca Shipping Corp. General Manager

Western Samoa Shipping Corp. Chief Accountant

Western Samoa Shipping Corp. Chief Engineer

Special Project Development General Manager

Corp.

United Nation Development

Programme

United Nation Development

Programme

Generating Power Plant

G.M. Meredith & Associates

Apia Concrete Product
Lee Brothers

JICA

Resident

Representative

Manager

Managing Director
Managing Director
Resident

Representative

LIST OF PERSONNEL INTERVIEWED

Hon Lauofo Meti

Mr. Peter Smith

Mr. Nofo Va'aelua
Mr. Sammy Stewart
Mr. Andy Herd

Mr. Pollard J. Moore
Mr. Alan Wendt

Mr., Feturi Elisala
Mr. Epa Tuioti

Miss. Pisaina Leiua
Mr. Misiolo Sofe

Mr. Tuuu Teti Taulealo
Mr. Leti Tarrleale
Mr. Anato Reupena
Mr. Tusi Tamasese
Mr. Tate Simi

Mr. Magele

Mr, M.B. Crowley

Mr. Oscar Peter Betham
Mr. Gustan Chr Lung
Mr. David R Meredith
Mr. John A Muhary

Mr. Hasegawa

Miss. Hanazawa

Mr. Penn

Mr, George Meredith
Mr. Tupua Wetzell
Mr, Eddie Lee

Mr., Kusano



NEW ZEALAND

~ Japanese Embassy in New Zealand Ambassador Mr. Teruji Akiyama

-~ Japanese Embassy iIn New Zealand First Secrefary Mr. Minoru Yamashita
~ Japanese Ewbassy in New Zealand Mr. Tohru Sawa
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APPENDIX E  LIST OF DATA COLLECTED

(1) Natural Condition

= Tropical Storms and Hurricanes New Zealand Meteorclogical
in the Southwest Pacific Service

Nov. 1939 to Apr. 1969

= Tropical Cyclones in the Southwest "
Pacific

Nov. 1969 to Apr. 1979

- Summaries of Climatologlcal "
Observations to 1980

- Meteoralogical Observations far "
1981 Pacific Island Stations

- Repart on the Storm and Floods of Apia Observatory
Nov. 16 - 18, 1974

= Meteorological Note Meteorological Office

Summary of Wind at Apia
Period 1941 - 1970

= Meteorological Data

- Times and Heights of High and Low Apia Observatory
Waters (Jan, 1984 - Dec. 1984)

Sunrise and Sunset for Apia, 1984
Phases of the Moon for the Year, 1984

= 8iltation Problem and Desiability
of Relocation of Apia Harbour



(2) Socio - Economic Condiiton

Western Samoa's Fourth Five
Year Development Plan

1980 - 1984

Statistical Abstract, 1982

Annual Statistical Abstract,
1983

Socio Economic Situation
Development Itrategy

and

Assistance Needs

Western Samoa

Transportation Study

Report on the Eighth Conference
of the South Pacific Port Assoc~

iation Held in New Caledonia
7th - 10 Oct., 1981

Substantial New Program of
Action Project Profil

Tenth Annual Report, 1982

Annual Reports for the Years
Ending 1979, 1980, 1981

1978 Annual Report
1977 Annual Report

Balance Sheet as at 3list
December, 1983

E-2

Economic Development Depart-
ment

Department of Statistics

Government of Western Samoa

Government of Western Samoa

Ministry of Transport

Department of Economic
Development

Electric Power Corporationm,
Western Samoa

Western Samoa Shipping
Corporation Ltd.



Alrport Traffic

Faleolo Alrport Extension
Report, 1983

Financial Assistance Report
{Terminal, Freight IIS,
Five Services)

Faleolo International Airport
Development 1984

Faleolo Internatiomal Airport
Extension Project

Evaluation Report
February, 1984

Labour and Employment

Shipping

Government of Western Samoa

Government of Western Samca

1"



(3) Sea Transportation

ESCAP Review of Developments in
Shipping Ports and Inland Waterways

- 1984

Economics Statistics of Shipping,
1980

Economics Statistics of Shipping,
1984

Proceedings of Seminar - Cum - Study

Tour on Coastal Shipping

M.V. "Queen Salamasina

Trial Data Report

M.V. "Queen Salamasina"

From Ship Registration Book

Ship Registration

Limulimutan Repair

Container - Port of Apia

Port Authority and Cargo Handling
Operation

Review of Port Control Regulations
- 1966

Essential Development in the Port
of Apia

The needs of Funds for - Recurrent
& Capital Works

Ports & Harbors Proposed Port
Improvements

-4

Statistics Department

Department of Statistics

United Nations

I1lingham Shipyard (W.A)
PTY Ltd.

Covernment of Western Samoa

Ministry of Transport

Ministry of Transport

¢.F. Vae'su

Peter Smith Assigtant Secretary

Ministry of Trangport



New Wharf Facilities for Home Trade
Vessels and Inter Island Ferries

Port of Apia

Short Paper on Coastal/Interisland:

Shipping in Westemm Samoa

Charter Hire - MV "Forum Samoca

Port Charge Regulations 1983

Arrangement of Provisions

Western Samoa Port Charges
Regulations, 1983

Western Samoa Port Charges
Regulations, 1983

Port Charge Regulations, 1984

Arrangement of Provisions

Report on Mulifanua and
Salelologa Approach Channels in
Relation to the Operation of the
Vessel Queen Salamasina

Container Park Study Apia Harbour/
Western Samoa

Final Report

Apia Wharf Reconstruction

Operation Schedule, Condition of
Ferry. Data of Ship Repair and
Others

The Establishment of the Western
Samoa Ports Authority

Information of Vaitele Workshop

Ministry of Transport

n

Government of Western Sameca

United Nations Conference
on Trade and Development

Department of Housing &
Construction

Western Samoa Shipping
Corporation

Government of Western Samoa



{4) Items related to Construction Work

~ Retail Price List New Samoa Industry Limited

= Price List of Timber Aamoa Forest Products, Ltd.

~ Price List of Construction Pacific International Limited
Material

= Price List of Concrete Products Apia Concrete Product, Ltd.

and Building Material

- Estimate of borehele drilling G.M. Meredith & Associates

- Brachur of Carpenters Industrial Carpenters Industrial

~ Brochure of G,M. Mereditch & GM Mereditch & Associates
Asgoclates

— Tender Prequalification Data The Special Projects Develop-
Building and Civil Engineering ment Corporation

Construction Project

- Western Samoa

Telephone -~ Telex Directory, 1984



(5) Drawings

Site Plan Department of Public Works
Mulifanua Ferry Terminal

- Mulifanua Wharf "

Passenger Way & Fence Layout

T

- Mulifanua
Layout of Sheet Piling

-~ Mulifanua "

-8§ite Preparation Detail

- §ite Plan

Salelologa Ferry Terminal

b ]

- Salelologa Wharf

Passenger Way & Fence Layout

- Salelologa Wharf

Passenger Way of Fence Details

- Salelologa
Layout of Sheet Piling
- Salelologa Department of Land & Survey
Road Legality
- Mulifanua Harbour Survey Ministry of Tramsport

Bathymetric Contour Chart

— Mulifanua Harbour Survey

Bathymetric Sounding Chart
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Salelologa Harbour Survey Ministry of Transport
Bathymetric Contour Chart

Salelologa Harbour Survey
Bathymetric Sounding Chart

Apia Harbour "

Bathymetric Chart 1981 Survey

Apia Harbour

1975 Survey
Queen Salamasina Western Samoa
Profile & Decks Shipping Corporation Ltd.

Queen Salamasina

General Arrangement-sht.2

Salafai "
General Arrangement

85 Landing Barge

Limulimutau "
Self Propelled Runle Carrying Barge

{(No.N37)

Piping Plan

Ministry of Transport Ministry of Transport
Marine and Shipping
Description of Organization Chart

Borehole Sections

Apia Fishing Port



Chart

Samoa or Mavigator Islands

Chart
New Zealand to Fiji and

Samea Islands

Chart
Apia Harbour

Chart
Plans in Samoa

Approaches to Apia

Topographical Map

Western Samoa

Map of Apia and Enviroms

Topographical Map

Mulifanua
Topographical Map
Salelologa

Topographical Map

Luatuanuu

Topographical Map

Solaua

Topographical Map
Nofoali’i

Topographical Map

Asau

E-9

Ministry of Transport

Department of

un

Land & Survey






Appendix F
Data Collected
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SITE PLAN
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SITE PLAN
FIG. F-5 OSALELOLOGA FERRY TERMINAL
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(2) The Projects Relating to Maritime Transportation
in Fourth Five Year Development Plan

."!I O8ve il oDRe

As a remalt of the insressed ume of containers and other
the arfacgsment of the cargo handling and storage area, range of e;ﬁ?ﬁt
and methods of operation at the Port of ipla requir revision. Moreover
there is the possibility that Apia could become a regional transhipment
centre. 4 study will be commissimed in order to improve present worldng
::-;-oanggontu and define the best atrategy for the larger term., Total ocost
? .

Ixz docking oy slivoing facilities study (A 2)

A privately owned slipway of 50 ton capacity 1s the
available for repaly and maintenance of ﬂhipping :Int;eatem Szgoli factlity
Eﬂqlha-rirle im;uatigationa wores mdertaken in 1974 to eatablish tl.m
foamibility sl CGits of a alipzar of 500 toa capeoity tut ne economic or
financial enalysis was donsa, BSince that time, intervat haas turned tc the
provision of a mschanical 1ift or synchron-11ft capable of handling vessala
of up to 1,000 tonm. Apir, Asau, Sulvafata and Saleliocloga have been
suggeated am locations, location and the feesibllity of much s facdlity
require atudy. Total comt $50,000.

Repal ia Wharf (M

Following the discovery of cracking in some concrete piles wnd e
the yhar? an investigation of the structural adequacy and remedial
requiremsnts was made with the assistance of Australien aid in late 1977.
Tha ipvastigatien seported no structural problen of sigpificance but
rocomended oathodic protection of the piles, fibreglassing of surfass
cracked aress and replacement of the fendering system to reduce wear on

the wharf face cap. Total coat $125,000.

© Apolimg 1jghthouge fH& 5!‘

Since early 1978 the wind-powered lsndfall an Apolima Ielend has
been out most of the time, representing a hagzard to shipping and involving
the Marine Department in heavy costs to relight it. A more reliable solar—
powered replacement will be substituted. Total coat $50,000.

Tr scho 0 i

This is mn ongoing project under the aid programme with the
Fodersl Republic of Germamy. The buildings for the school were completed
at Faleolo during 1979 and instruction is scheduled to commence in 1980,
The project is to train Semoens a8 seamen to accepted internetional standard
for duty on merchant vessels, including the Paoific Forum Line., The school
would process 48 students per year who would also receive training at sea
as pert of the programme. Total coast $3.73 million,
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a el development duty (M

)

Reference iz made in Chapter 22 (Forestry) to the need to determine
the most beneficlal use of the low grade timber resources on Savaii. There
appears to be a mumber of options, of which woodchipping ia ome possibility,
From preliminery investigations the uconomics of a woodchipping industry
are strongly influenced by shipping costs and to be viable would require
nuch larger shipe than the present channel can accommodats,

Further investigation is required to define the hardness of the
reaef matorial so that the coates of chunnel development can be more’
accurately defined for the wood chip industry analysis. Total cost $105,000.

Mulifanua end Saleloloza harthour developpment atudies (I‘IE I)

It is intended to develop Mulifanua end Salelologe harbours and
the as=ocisted channel in order to enable the *Queen Sslamgsina" to mm a
pasgenger sorvice between Upolu and Savaii. The ship was originaelly
intended for that service, but it turmed out that the tuming basins and
the chennel were inadequate. However, as neither the costa nor the benefits
of this development are known, it will be necessary to conduct a study first.
Total cost §50,000.




(3) Specification of Ferry Boats

Table F-1
fueen
Name salanasins Puleono Linulumytay Salafai
Dillingham Robin Shipyard | Carrington |Index Eng.
Ship Builser Australia Singapore Australia Australia
Build in 1977 1975 1967 1970
LOA (m) 42.25 36 33.9 27.06
Width (m) 10.36 9.6 10.2 7.24
Gross Tonnage 714 229 248 121
DUT 91 90 80 85
Draft (m) 2.14 1.5 1.45 1.5%
Speed (knots) 1" 9.5 9.5 10
Ro of Passergers 216 119 150 60
No of Vehicles 15 16 12 8
Fuel Consumption | S0gals/mile 24gats/mile 14gals/mile | 18gals/mile
Operation
Conmencement Dec. 1978 Jan. 1979 Sept.1974 Har.1984
Classification Lioyds Bureau Veritas Brieau Veritas Lioyds

Source : Western Samoa Shipping Corporation
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{5) Vessels operated between Mulifanua and Salelologa

Fig. F-8

1975

1976 | 1977 ( 1978 { 1979 | 1980 | 1981 1982 ] 1983 | 1984

HV.Limulimutau m

HY. Puleono

lIlIlIIIIllllllllllllllllllllllln01

MV.Q.Salamasing

HV.Salafai

-..1

TARIFF OF FERRY

Passenger

Vehicle

argo

Source :

Hulifanua - Salelologa

Adult $ 2.0
Child $ 1.0
Tton Truck $ 3.0
3ton Truck $22.0
American Pickup $ 16.0
Smatl Pockup $ 12,0
Sedan $12.0

$ 32.0 per i or $40.0 per Cubic feet

Western Samoa Shipping Corporation
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(6) PRESENT OPERATING SCHEBULE BETWEEN HULIFANUA AND SALELOOGA

Fig. F-9
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=== PULEINO
—--—S8ALAFAL

4567 8 91011121314151617181920

— -
1
|
f
! A
I v
' \ ‘l—
= [ P F

Saleloiopa

Mulifanua

SATURDAY
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Source : Western Samoa Shipping Coporation
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6

PASSENGERS

(7) NUNBER OF VEHICLES AND PASSENGERS

TRANSPORTED BY FERRY (1975 - 1983)

Fig. F-10
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Source : Westeprn Samoa Shipping Corporation
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(8) Number of Passengers per day by Ferry

Unit : days
Table F-2 1983
Nunmber of
Passengers M = S |S - M| Totai | %
0 - 100 53 65 118 16.5
101 - 200 210 193 103 56.4
201 - 300 66 56 122 17.1
301 - 400 16 23 39 5.5
401 - 500 ] 8 16 2.2
501 - 600 3 4 7 1.0
601 - 700 1 0 1
701 - 800 2 1 3
801 - 900 1 1 2
901 - 1000 1 0 1 1.3
1001 - 1100 0 1 1
1101 - 1200 0 i 1
1201 - 1300 1 0 1
Total 362 353 715 100
%
60 1 _
Note
>0 - H:Mulifanua
40 - S:8alelologa
30 4
20 +
0F—=—=—5 '}%‘ g
S 28 2 8% 8 ¢
! i i i ! 1 [
T 285 %883

Fig. P-11 Number ot Passengers
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(9) OPERATION COST OF FERRY

Table F-3

Name | Queen Salamasina | Puleono | Limulimutau | Safafai
1978 $ 217,919 $ 4,840 $185,510 -
1979 $ 277,319 $211,933 $146,122 -
1980 $ 393, 067 $238,733 $159,294 -
1981 $ 391,881 $290,759 $198, 021 -
1982 $ 626,218 $426, 526 $ 19,857 -
1983 $ 608,597 $373, 621 $ 46,364 -

Source : Western Samoa

Shipping Corporation
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(10) Data of Ferry kepairing

Table F-4
Year Ttems Q. Salamasina Puleoneo Limlimutau
. Place Suva Pago Pago Pago Pago
| Period 4 Weeks 4 Weeks 4 Weeks !
1980
Kind of Repair Survey § Survey Survey
! .
Cost F§40,000 ! Us$35,000 U5$26,000 .
4 |
Place Suva ? Pago Pago | Pago Pago
! —+ .
Period 7 Weeks 4 Weeks 4 Weeks '
1981 ‘ i
Kind of Repair Survey Survey Survey
Cost F$152,000 ' US$42,000 US$30,000 |
1
Place Suva Pago Pago - - !
. Period 3 Weeks b Weeks -
1982 !}
! Kind of Repair Survey Survey -
L Cost | F$62,000 US$38,000 |
i
Place | Pago Pago - - ;
i_ £l
Period ! 1 Week - -
1983
Kind of Repair Hole in Keel - j -
Cost Us$20,000 - l -
Place Pago Pago Pago Pago Apia
Pericd 2 Weeks 5 Weeks 6 Months
1984
Kind of Repair Rudder & Ramp Survey Survey
I Cost US$36,000 U558116,000 Ws$70,000
Source: Western Samoa Shipping Corporation
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41}  DOMESTIC AIR TRANSPORTATION
Fig. F-12

MONDAY , WEONESDAY , FRIDAY

FALEOLO FAGALN

(APIA)

TUESDAY , THURSDAY

ASAU
\ 2
FALEOLO FAGALI
(APIA)
SATURDAY
ASAU
\\\ S
® FALEOLO  FAGALI!
tAPIA)
SUNDAY
ASAU

Source : Polynesian Air Line
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(12)

NUMBER OF PASSENGER BY AIR TRANSPORTATION

Table F-5
AIR HAY 1982 1983
* FAGALIT - ASAU 2,11 3,302
= FAGALII - HAOTA 3, 051 3,796
FAGALIT - FALEOLO NiL RIL
= FALEOLO - MAOTA 3,103 5,408
* FALEOLO - ASAU 312 780
HAOTA - ASAU 35 58
Total 9,222 13, 344
* (UPOLU - SAVAIL) | ( 9,187) | (13,286)
Source : Polynesian Air Line
(13) TARLFF OF AIR TRANSPORTATION
Table P-6
AIR HAY ONE HWAY RETURN
FAGALII - HABTA $ 16.0 $ 32,0
FAGALIT - ASAU $ 29.4 $ 58.8
FALEOLO - HAOTA $ 10.4 $ 20.8
FALEOLO - ASAU $ 26.3 $ 52.6
FAGALIT - FALEOLD $ 14.8 $ 29.6

F-18
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(14) Survey of the Site Proposed for Slipway and Ship Repair Facilities
The survey of the site proposed for slipway and ship repair facilities
by Western Samoa Government was carried out at Saluafata Harbour in
Upolu Island and Salelologa Harbour in Savali Island. The contents
of survey were topographic and hydrographic survey, current observa-
tion and rough  sub-soill survey, as shown in below,

For reference, a similar survey was carried out at Mulifanua Barbour
ferry terminal in Upolu Island.
SURVEY METHOD/CONTENTS
Topographic and For Mulifanua and Saluafata Harbour
Hydrographic Area: 200" onshore x 400" offshore
Survey For Saleleloga Harbour
Area: 200" onshore x 200™ offshore
Current Observa- Observation was conducted with three wooden
tion floaters which were dropped inte the sea.
Rough Rough Survey of Seabed meterial was
Sub-50il Survey carried out using hand auger,.

F~19
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3, Social, Economic and Natural Condition

3-1 Social Condition

(1) Population

Table F-7 Population Growth 1961 - 1981

Net-Out
Mingration
Average per Year

Natural
Increase (%)

Annual

Year Population Increase (%)

1961 114,427

1966 131,377 2.8 1,200 3.9
1971 156,627 2.2 1,400 3.5
1976 151,983 0.9 3,100 3.0
1981 156,349 0.6 3,683 2.7

Source: Soclo-Economic Situation Development
Strategy and Assistance Needs, December 1982

Table F-8 Population by Age and Sex 1981

Age Total Male Female
0- & 14.6 14.9 14.3
5- 9 14.6 14.8 14.4
10 - 14 15.0 15.4 14.7
15 - 19 13.4 13.5 13.2
20 - 24 9.6 9.7 9.5
25 - 29 6.2 6.1 6.2
30 - 34 .4 4.2 4.6
35 -~ 39 3.9 3.8 4.1
40 ~ 44 3.8 3.7 4.0
45 - 49 3.3 3.2 3.4
50 - 54 3.1 3.1 3.2
55 ~ 59 2.5 2.6 2.5
60 - 64 1.8 1.8 1.9
65 - 69 1.2 1.2 1.2
70 - 74 0.8 0.7 0.8
75 and over 1.0 0.8 1.2
Unknown 0.6 0.6 0.5

Source: Annual Statistical Abstract, 1983
F-27



	Cover
	Title Page
	PREFACE
	CONTENTS
	SUMMARY
	CHAPTER 1 INTRODUCTION
	1-1 Background
	1-2 Site Survey

	CHAPTER 2 BACKGROUND OF THE PROJECT
	2-1 General Description of Western Samoa
	2-2 National Development Plan
	2-3 Condition of Domestic Transportation
	2-4 Necessity to Strengthen Ferry Transportation
	2-5 Operation of Ferry Services

	CHAPTER 3 CONTENTS OF THE PROJECT
	3-1 Objectives
	3-2 Contents

	CHAPTER 4 BASIC DESIGN FOR UPGRADING OF THE PORT FACILITIES
	4-1 Basis of Basic Design
	4-2 Design Criteria
	4-3 Basic Design
	4-4 Project Cost

	CHAPTER 5 IMPLEMENTATION PROGRAMME
	5-1 Executing Agency
	5-2 Implementing Plan
	5-3 Scope of Work
	5-4 Implementing Schedule
	5-5 Management Programme
	5-6 Procurement

	CHAPTER 6 PROJECT APPRAISAL
	CHAPTER 7 CONCLUSION AND RECOMMENDATION
	7-1 Conclusion
	7-2 Recommendation

	CONTENTS OF APPENDIX
	APPENDIX A. MEMBER OF SURVEY TEAM
	APPENDIX B. SCHEDULE OF SITE SURVEY
	APPENDIX C. MINUTES OF DISCUSSION
	APPENDIX D. LIST OF PERSONNEL INTERVIEWED
	APPENDIX E. LIST OF DATA COLLECTED
	APPENDIX F. DATA COLLECTED
	1. Drawing of Existing Facilities
	(1) Existing Route of Ferry
	(2) Bathymetric Contour Chart of Mulifanua Harbour
	(3) Bathymetric Contour Chart of Salelologa Harbour
	(4) Site Plan of Mulifanua Ferry Terminal
	(5) Site Plan of Salelologa Ferry Terminal

	2. Basic Related Information
	(1) Organization Chart of Marine and Shipping
	(2) The Projects Relating to Maritime Transportation in Fourth Five Year Development Plan
	(3) Specification of Ferry Boats
	(4) Queen Salamasina
	(5) Vessels Operated between Mulifanua and Salelologa
	(6) Present Operating Schedule
	(7) Number of Vehicles and Passengers
	(8) Number of Passengers per day
	(9) Operation Cost of Ferry
	(10) Ferry Repairing
	(11) Domestic Air Transportation
	(12) Number of Passenger by Air Transportation
	(13) Tariff of Air Transportation
	(14) Survey of the Site Proposed for Ferry Repairing Facility
	Salelologa Harbour.Saluafata Harbour.Mulifanua Harbour

	3. Social,Economic and Natural Conditions
	3-1 Social Conditions
	(1) Population




