The on-going Apia Port Developmeni Project commenced in
March, 1989 under a Japanese grant aid assistance and consists

of "the following major compeonents.

' Repair of the main wharf . ' 185 m

2 ExpahSion of the concrete deck : 61,06 m x 18.0 m

of the main'ﬁharf

3 Expansion and heﬁvy‘duty pavement 2,000 m2
of ‘the container yard
4 Ferry terminal mooring facilities
-~ wharf : 20 m
- mooring dolphin 50 m
5 Ferry terminal building - 522 w2
6 Breakwatér with a markiﬁg ligﬁt ' 100 m
7 New tug boat 1 (1,600 PS)
8 Port management equipment
.~ 3 ton truck 1 {repair work and Lransportation)
- pick-up truck 1 {patrol and  transportation)
- 4 wheel drive 1 (supervision of port opération}
vehicle

- computer system 1 set {port statistics & accounting)

2.3.4 _Rdad;improvement Plan

__The 5.jear plan of road improvement planned by the PWD has been
‘amended in consideration of urgent restoration works required for the
damagé caused-by the cyclone "Ofa". It is estimated lhat 30,000 nS and
70,000, ﬁS‘OfIS£Qﬁe ﬁatefials will be required for the restoration works
Vféf Upolu'and Savaii islands respectively. While,:about 22,000'm3 ol
'sﬁohe:maﬁcrials ié fGQUired for regular maintenance and.improvemenp works
of road. - The following points have been taken inte counsideration in

.aménding.the original plan.
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The new quarry will become operational in July, 1891,

Priority has been given to Upolu Island in view of Lhe larger
population of 120,000, i.e. three times'thaL ol Savaii ‘Island,

and the higher urgency of restoring the road network there.

The production plan of stone mpaterials for the road development
work, etc. has to be coordinated with the production capacily

of"quarry, project priority and budgetary plan.

'CdnStrucﬂion_gf_ Lemafa/Richardson Rdad {28 km, Route'No. 1 in
Fig.f2~17) ‘has “already been started under the financial
asgistance Of'the.ADB.' Sihcé a quarry plant {production
capacity of 150 t/h) producing stone materials for thg Qork is
sbecified to be provided by the contractor, the demand of stone
m&te;ials for this road is not inbluded in the demand of stone

materials in the present project.

The mediun-term road improvement plan following the above revision

and  the ldcatiohs of road improvement projects are shown in Table 2-6 and

Fig. Z-17 respectively.

The PWD is'éurrently implementing the road improvement work

described in 4 above and this work is outlined as follows.

-1

Construction Cost - 9,257,000 WS$

: Constfdétion period - late Japuary, 1990 - late October, 1991

Totgl road lengﬁh for improvement - 28.30 km

"Required volume of crushed stone - 75,900 m3

Crushing plant capacity - 150 t/h

_  ASsuming'that the number of working months of the quarry plant is

: ‘lﬁfdut_of'EG,S'modths, required monthly operation hours of the gquarry is

‘calculated as 141 hours and the quarry plant plan for the project is

- deemed dﬁprqpfiate.
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FINANCE 3
Projects : Length
(Hi1.UsH)
_ Project Cost kn
Western Samoa I Lemafa Richardson Road ADB 5.4 28
2 Yalnoso Bridge Approaches. UNDP 0.5
Rural ltighway Resealing Project
Savai’i Island 3 fh’est Coast Road.Upolu ' 34
4 < South Coasti Road.Upciu ADB 0.1 16
' o Saleaula 5 « East Coast Road.Upolu _ 26
Sasina o ! 5 « Cross Island Road.Upolu AIDAB 4.8 21
Asau  Port - N T » South Coast Road,Savall 95
/‘t\ ' 73 Savall North Coast Road Reconstruction
\\\""' § + Contract | Puapua to Saleaula 26
Sata{a‘n © "’u,n',@.,“ N § + Contract 2 Saleloioga to Puapua IDA.Local 4.1 22
YE : l 10 « Contract 3 Sataua to Asau IDA.Local 2.2 §
>/
I'}l H
.,”‘,
-f,’
(CD', ' ’ .
“, Tibf““' Salelologa
4 it b \\ ) .
e, ) d‘"nﬂ\'lﬁ' S~ : @ Upolu Island
o RUFARIR RIS EN S S ) _
A ' : S~ . Apia Port
' Satupaitea ' T~ ' o - 2
Mulifanua s B
G, g
= : Falelatai &D
L1+ Contract 4 Saleaula to Sasina 1o M
L2 - Contract 5 Sasina to Asau 27 2
13Upoju East Coast Road Rehablilitation 1DA 8.3 18 =
Upoiuv ¥est Coast Road Rehabilitation
{4« hpia to Wulifanua.repalrs 34 ” o
15+ Mulifanua to Falelatai,repairs 16 = .
) ! : L ~ Alelpata
LBAteisa Road Construction Local 1.8 21 Otofaga Lepa Qg
17Satupattea Road Construction ' 3 _
18 ' 10 _ . _
Falealupo Road Co_nstruction. 5 0 § 10 L5 20 km
19Eastern Upolu Roads Construction 23 Liand | | L
(Lotofaga-Lepa-Aleipata). |
20Apia Road Rehabilitation
2lUpoiu South Coast Road Rehabilitation (Contract 21
P¥D Maintenance Suspended)
22 » Rocurrent } AIDAB 3.7
123 Periodie Resealing I DA

Fig., 2-17 Road Improvemenit Plan
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2.4 Backgbound and Contents of the Request

_'Tﬁe total amount of damages caused ﬁy_the:cyClone'QOEa“.was
estimated at 120 million US$. - The Governmenl of Western Samoa declared a
state of emergency Qn: 4th February 1590 ‘ihmediately after the cyclone
and has ovganized the National Disaster Council which reqnésted
assiétances to Yoreign Uovernments and iﬁternationél'aSSisﬁance agencies.
Donors are QSSisting Western Samoa_in'theif traditional:areaé of emphasis,
for example, port by Japan, road by Australia aﬁd'agrichlﬁure'and

education by New Zealand.

The Government of Japan, in reébonée to -thég emergent 'réquést of
assistance, made a donation of 0.1 miliion.US$ togéther with‘géﬁeratbr,
water tub, water purifier, wireless equipméﬁt, etc. followed by dispatch
of a coordinator for assistance wholconducted a.detailed‘sufvéy on the

cyclone damages.

Tn March, 1990, the Prime Ministef, the Honourable Tofilau Eti. -
Alesana visited and requested ilie Government of Japan &-graﬁt aid for
-restoration of the damaged port facilities and provision of a Quarry_plant

as follows.

{1} Restoration Work of Port Facilities.

1 Apia Port
breakﬁater
causeway
¢. seawall
d. dredging of mooring basin

e. wooden fender

Mulifanua Port

el

d. dfedging:pf navigation channel
‘b, ferry ramp '

*3.5_m whapf

o o

seawall.
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_Sale]oldga Port.

a. dredging of navigation channel

Navigﬁtion'Aids

a. beacons in Apia Port and buoys in the fishiug port

b. entrance beacons in Mulifanua

Miscellanecus

a. port communication facility

b. pilot/work boats

Sheds and Marine office

Crusher and Anciliary Equipment

1
2
3
4
5
6
7

Crusher
Generator -

Lmﬂmé_ﬂbrrmvrmﬁ)

'-Dump'Trhcks

Loader (for érushed rock)
.Drills '
' Bﬁlldoier

, Backhde

Workshop

Truck witly crane
Small Trucks
Office Vehicle

- A0 -

Port

‘d.  lighthouses at Apolima, Malua Reef and Aleipata

C. ndvigation aids in Mulifanua, Salelologa and Asau Ports

[
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CHAPTER 3 CONTENTS OF THE PROJECT

3.1 Gbjectives of the Project

Western Samoa suffered serious damages caused by the cyclone "0Ofa"
in February, 1990 as detailed in the previous chapter. The Government of
Western Samoa made an urgenl request to foreign governmenis and
international assistance organizations for disaster restoration. Prime
Minister, the Honourable Tofilau Eti Alesana visited Japan in March 1950
and requested provision of a Japanese grant aid for Lhe restoration ofl
port facilities and the provision of a quarry plant. The present project
intends to, for achievement of an early recovery of sea and land
transportation severely curtailed, work out rehabilitation plan of damaged
port facilities and a provision of a guarry plant Lo supply stone
materials reduired for restoration works, thereby contributing to a quick
recovery of the Western Samoan cconomy from the damage caused by the

cyclone.

3.2 Examination of the Reguest

3.2.1 Appropriateness of the Projecl
(1} Port Facilities

Conteﬁts of the reguest for the restoration of Lhe port
facilities damaged by the cyclone GUIa" are basically judged
to be appropriate for a graht ald projeclt of the Government
of Japan as discussed in the subseguent section, the

Examination on Contents of the Request.

With regard to managemenl of Lhe port facilitlies attler
restoration, since lhere will be.no increase ol their scale
and functions, the present managemenl system of the Ministry
of  Transport is sufficient. In addition, a new managemcnt
system of Port Authority is expetted bto be introduced in 1991

and no financial difficulties are anticipated.



(2)

The restoration of the original functions of _the'port
facilities through the implementation of the project will_have

the following effects,

1 In addition to smooth implementation of the on-going
projeclt in Apia Port, cargo handling, cargo control and
port management will become more efficient and safer.

2 Restoration of the normal ferry service in 'Mulifanua and
salelologa Ports will reduce transportation time and cost

and relieve Apia Port from temporary ferry service.

[V

Restoration of the navigation aids will' ensute

navigational safety.

Qﬁarry Plantl

The contents of the request r elated to ~ a crusher and
ancillary equipmenﬁ are conéidéréd to be appropriate for a

grant aid by tLhe Government of Japan as déscribed'ih a

subscguent’ section. All three quarry plants owned by the PWD

" have deteriovated and the one in SavaiifIslénd has in Ffact

been abandoned. -A}though attempts are'being made to vepair
two plants in Upolu-lsland for their reoperatiéﬁ in a smaller

scale, perfect fepair is impossible due'to the poor condition

of the crusher and ancillary equipmen£ which are far beyond

their serviceable lives, In view of these conditions, it is
reasonably assumed that the existing yuarry plants can not

meel a temporarily increased demand of stone materials for the

regstoration of the cyclone damage.

Due to insufficient production capacity of crushed stone, many

construction projects are. suspended, canceled or implemented.

in a very inefficient manner. The projects which require large
volume of stone materials such as construction works of road,
water supply, port, seawall, etc. are seriously affected.

Introduction of the new quarry ﬁlant. will contribute an early



recovery of economy by facilitating an efficient

implementation of resloration works of basic infrastructure,

The production capacity of the quarry plant is planned at 100
t/h enough to meet the whole demand of crushed stone in the
country. It is not desipable to develop many small quarries
near construction sites for each project eahsing environmental

disruption.

As the reserve and the physical property of rock in the Alafua
quarry have already been confirmed, there are no techuical

problems regarding construction of a quarry plant there,

In the field of quarry management, the PWD has experience of
operating querry plants and still retains engineers and
operators to run a quarry. Further, an _Austrélian expert
disﬁatched_by the Australian Govefnment is currently training
local staff in preparétion fof operation of a new quarry plant

and, therefore, no manpower problems are anticipated.

Based on the comprehensive examination. results described
ahoﬁe, the introduction of a new quarry plant is not expecled
to bring any technical or economic problems. In view of
‘urgency and publjcity'of Lthe planned restoration works, and
ﬁhe'quarry plant, this project is recommended to be
implemented under a Japanese grant aid at the earliest

possible opportunity.

3.2.2° Operation -and Administration Plan

(1) Port Facilities

Since there will be no increase in scale and function of the
port facilities to be restored in this project, the present
organization and budget of the MOT need no change Lo run the

port after restoration works.



(2)

Road Facilities

1)

2)

Improvement and Maintenance of Road

~All the roads in Western Samoa are under control of the

Civil Department of the PWD the major works of which
are as follow. _ _ '

i) Planhiﬁg of road development/improvement projects

ii) Design, cost estimate, tendering and COnstruction

supervision

1ii) Inspection, maintenance and repair works:

iv) Operation aud administration of quarries

The PHD cons15ts of 7 departments with’ 236 starfs and
the 01v11 Depaltment consists of the COHSLIUCthﬂ, design
and quaxxy sections w1th 83 staffs. Budget for road
improvement increased from 0.8 million US$ in 1985 to 1.9
million us$ in 1989. |

Quarry

The existing guarries are operdted under ; the . dlrectlon of
the Chief 61v11 Engineer of:the PHD. A stockydrd and an
administration office, etc. have already been prepazed and
construction of blastlng benches is currently in progress.'
The Alafua quarry, therefore, is ready to commence“
operation ‘as soon as the new plant is bOHStPUCt?d The
organization of quarry con51sts of an:pverseer,'two'
foremen and 15 workers as ahown in P;g. 248:and an annual
budget- is aboutl 0 3 mllllon U%$ .Capaclty of “the new-
crushing plant is larger than that of the ex1st1ng ‘one dnd

the total namber of stafis 13 planned to 1HCP€&Se “to 31"

under ‘a new 1nsL1tut10n of self flnan01ng corporatlonﬂ .

controlled by the PWD& Annual;qper4t1ng cost is est;mdLed
at about 1.7 millibn:US$'and.han be met by earning of sale

of crushed rock.
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While intensive restoration works are urgently required,
excessive concentration ol the work in a period of one or
two years may lead to imbalance :of supply and demand,
resulting in adverse effects on the economy of Western
Samoa in terms bf_procurement of construction materials,
eguipment and manpower and a financial capability of Lhe
Government of Western Samoa. In consideration of Chese
conditions, the present project intends to spread the road

restoration works over the period between 1991 and 1996,

During this period, routine maintenance and new road

-~ construction works are curtailed so that the overall

volume of the road construction/improvement works or the

demand of crushed_stoné will not be drastically changed

'béfore and after the restoration work. The guarry plant

bifh:a production capééity df 100 t/h to be constructed

.undép the project is considered adequate in its capacity

to meet the demand even after completion of the various

restoration works.

3.2.3 Relevant Prdjects

{1) Port Improvement

The following two projects are presently in progress 1in Apia

Port.

1)

2)

Apia Port DefeldpmentlprojecL {Phase 1T)
Financiai.source : Japanese grant aid

Grant Amoﬁnt' ~ 1 6.09 million US$’

Apia Port Container Park Development Project

Financial source : ADB

- Loan Amount - : 670,000 USS$
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The Government of Western Samoa intends to restore all the
port facilities damaged by the cyclone "0fa", with a grani aid
‘assistance of the Government of Japan and does not plan to

seek assistance from any other country or organigzation.

The extent of the damage to port facilities which are being

developed ﬂndef_the-above 2 projects is as follows.

1) The reclamation work for the expansion of the container
yard under the Japanese grant aid project and the paving
work under the ADB project have been delayed as the

" causeway has been extensively damaged.

2) The paving work under the ADB ppoject For the section
between the port office and Lhe shed No. 3 at the back of
the seawall {as shown in Fig. 3-1) has béen delayed due
to collapse of the seawall and loss of the back-fill

material.

The - Government of Western Samoa has requested the Government
of Japan to include the restoration of the causeway and the

seawall as urgent items in the planned grant aid assistance.

{2) Road Improvement
The Government of Western Samoa is currently implementing the
following road improvement projects with foreign assistance.
1 Upolu Island Kast Coast Road Improvement Work

{Lemafa/Richardson Road: 28km)

Financial source : ADB

“Loan Amount o 4.1 million US$
2 Upolu Island Trunk Road Paﬁing/Repair Work

Financial source : Australian International Developnent
' Assistance Burcau (ATDAR)

Loan Amount : 5.1 million US$
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3 PWD Workshop Expansion Project

Financial sowrce 1 AIUAB

Loan Amount ot 7.5 mililon U%$

As described in 2.3.2 (2), there is the other plan financed by
the IDA and the Government of Western Samoa_to restore the

roads damaged by the cyclone "0fa".

.Aécording'to the Medium-Term Road Imbroyement Plan.wﬁichghﬁs.
" been beviSed faking the urgeﬁtfrééforation works inlko éccoﬁﬁt'
(Table'2~6}, the Covernment of Hestetn Samoa p]ans produuLion
and supbly' cxushed stone (except for the ong01ng
Lemala/Richardson Road improvement work finanoed'by the ADB)

as'foliows.

1 As'dévelopmeht of a quarry:negr Ehe construction site for
each réad'project woﬁld.résult'in environmental
destruction, the new quafry plaﬁt.to be'introduced_by the

CPWD will meet-most of thé domestic demand  for crushed
stone,  Production of crushéd sione by a large'quarry plant'
_will'facilitate efflclent plaut management “and ‘supply of

hlgh guality and low prlce stone material.

2 The Alafua quarry has been selected as_zi cdnétructibn
site for the new guarry plaht due Lo the foliowing reasons.
- The rock of hard basalt is adeduate'for road and
concreting works. ' o
- The reserve is expected to meet the_déménd for more
than 50 years. .
- The site:is only 15 minﬂtes‘from Apia. downtown'ahd this.
will allow for economlcal marine ttansportatlon of

-.Lrushed stone to Savall Isldnd

Marine transportation 1nvolv1ng a large._bafge-ﬁnd;tﬁg 

L

hoat, will supbly crushed stone to Savaii Iéland_through'
belthing facilities in Asau, Fagamalo, Paletagaloa, Faga

and Salelologa., .
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ﬁ3,2.4 Examination of the Request of Port Facilities

All the requested port facilities are examined here. in berms of

“their importance; urgency and effectiveness in order to assess the

necessity of their restoration.

1) Apidfpoft

1

Causeway (90 m)

The causeway plays an important pole as a connecting

“road between the main whar{ and the container yard. As

the Apia Port Development Project under the grant aid

assistance of the Government of Japan and Lhe Container

" Yard Péyinngroject financed by  the ADB loan include

some'work:at the Céuseway'Secﬁion_whjch was washed away
by the eyclone, the urgent reSforation of tﬁe causeway 1is
essential for the iﬁplementation of these two projects.
With access to the main wharf secured by the restoration
of . the causeﬁay, cargo handling operdtion is expected to

become more efficient and safer.

‘Seawall (200 ﬁ)

The seawall is an important structure to protect the oil
tanks, sheds, marine office building and container yard,
etc. ffom damage by waves. The collapse of Lhe seawall
has resulted. in erosion of land and destruction of

buildings.

While the concrete fence enclosing the tank yard has

“been rebuilt by retreating it inwards, the fence between

the marine office and the shed No. 3 cannot be repaired
without restoration of the seawall, resulting in a

security problem of piiferage.

The urgent — restoration of the seawall is required to

Secﬁfe-safetY'of the onshore facilities and seéurity in

the port area,-

- g -



Restoration_of‘- the,seawaLl is‘§xamined together  with
‘restoration plan for the breakwater,  The SQawalk.sﬁall
be" hrgéntlv'resfored to'the:previous séétion ih.such a
manner that it not dlStHIb the - v19w to the open sea from

~ the po&t area,

Breakwater {60 m)’

The breakwater plays imporfant-roles of qheltering the-
main whdrf and the causeway - from the waves and also
prov1d1ng l&nd_acqess tq_the 100 ton bollard locaLed'dt
the far end of ﬁhe bfeakwaﬁer.x The loss of the
' breakwaﬁer due to th¢ cyclone "Ofa"‘has made.theicauseWay
and the main wharf tb'be éfféctédgby'direct wé#é abtion;“
Reqtordhlon of the breakwater will not onlf impbove
afetv of poxt operatlon but also 1mpxove eff1c1ency of

cargo handllng opelatlon..

As desbribed in detail in Chapter 4, two"altérnative
&lignments_ for  tlie  new ibréakﬂater ﬁre cbnsidered.‘_Thé
alternative plaﬁ is fq.cbnnect.the'corner:df the Shed No.

3 and the new bredﬁwatef uﬁdel the - Apla Port Development

Project, while the Qkﬁer alignment is on the orlglnal
line of the lost bbéakwater.- A comprchenalve study ot
* these two:plans, takingtthe_fehabllltatlon of thc sedwall

into consideration, fodﬁﬁ:‘that the protective ,functién
and'éonstfuctiOH cost would be almost thé éamé f6r'b§§hH
pléns. Since the Governmént of ﬁeStern Samoa. express;
pxeference on- the dlternatlve pldn from the v1ewp01nt of
a long term development plan of the poxL, the alternatlve'

ldyout of Lhe n9w breakwater shall be adopted..

Mooxlng Ba51n for Smdll BoaLs (6 000 ‘m )

The watcr area behlnd ' the md1n wharf prov1des an
important mooxlng ba%1n forfsuch small boats as_tug
boats, pilot boat, etc,I The waves causéd bg'the cycloné

moved sand and rubbles into this basin.  .Moreover,
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containers and other objects fell into and shallowed the

-area. 1t was informed that, navigation of the "Tafola",

the tﬁg-béﬁt with the deepést draft,.became difficult.

The field étﬁdy fouﬁd:that the depth of the basin became

shailower by abqﬁt 1 m:in the area deeper thaﬁ 5 m.  As

the:full'draft'of'the Tafola:is only 2.8 m, however, the

baéin will not.be caqsing any prﬁblems in maneuvering
-and'mooring the Tafola. .Thefefore the dfedging 6f the

basin has been omj tted fr0m the.project items in view of
its low priority and effectiveness,

Pilot/Work Boats (2 Nos.)

_TheSe'identiéal 5w ;ibﬁg aluminum piloﬁ and work boats

seive vafious.purposés and_in transporting pilots to
calling éhips.  The'deck "~ and steefing house of both

boats were &améged by the cyclone in addition toe damage
to an ‘outboard engine, causing difficulties in pilotage
and'mdofing operation. - The urgent repair of these boats

is crucial to_sécuré smooth port operation. Both boats
and ‘the bﬁtbdard éﬁgine can be madenoperatidnal if the
““damaged parts are replaced or repaired. | '

Navigation Aids (2 Nos.)

The light tower in ‘Apid Port and the light buoy in Apia

Fishing Port are important navigation aids which indicate

the-locatiohs_of:shallow reefs to incoming and outgoing
ships. The collapse of light tower and Lhe loss of
lantern of the light buoy result in difficulty of
navigation. The light tower and 1light buoy have to be
"ﬁEStored as soon ag possible to ensﬁre safe navigatlion.
With regard to the light tower in ~Apia Port, since a
new 1ight tower will be ‘installed al the far end of Lhe
. new'bredkwatéf, a Siﬁple light post shall be erected in

the prévious lecation.
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Marine Office (280;m2)

The marine office is an important facility'hccommodating
about 20 full—timefemployées of the Poft-departmént.‘
They are engaged iﬁ'administéring.the érfival'aﬁd
departure of ships, 6pefation.of tug bhoats and.othér
activities. As the building is located near the
collapsed revetment, the'damége -is’Seridué.ahﬂ beyénd
repair. At.present,'vinyi sheéting is_being'ﬁsed as._ a
'teﬁPOrary'replacement:of the iost'ﬁall'and'roof'and a

temporary toilet has been coﬁstructéd.‘

1t is obvious that efficient pbrt management_éan not be
conducted under the ﬁrésent'poor cénditions'and,
therefore,.it is imperative to_demolish'the ekiéting
building-and'to construct a new office building. The
Ministry of.Tfansport inteénd that the new marine office
building be cqnstructéd near the maiﬁ.whéff in front of

the Shed No. 1 for efficient port management,

‘Sheds No. [ and No. 3 (No. 1: 3,645 @2, No. 3:'2,542 n?)
These two sheds are owned by -the Ministry of Trausport
and.théy are Curfenply leased tofpri#ate companies. The
'damagé _ﬁol the sheds is :éeriéus and__vinyl'_sheéting is
being uséd to cover cargoes Stbred in the sheds. Damages
to the cargoes by rain ;S'a”serious problen fogether.wjﬁﬁ'
security of théfcdrgoes due to the'brokén:QObrs aﬁd
walls. The-hrgent repairs to the damagédfsectiqhs are
required:to_reduce the damage to'cargoes:and tg imphove_

security.

_Wodden Fender {90_@)

The wooden fender 'is.an.impdrtant facility installed at
~the back of ‘the southern.half of the main wharf. for
mooring such small'boaté'as tug hoats, pilot boat, etc.

Damage caused by the cyclone, inciuding”bréakage of

._'- 52..—.



"wooden piles, however, now makes safe mooring operation

difficult,

_The urgent repair of the damaged wooden piles and beans,

etc. is necessary toe secure safe mooring of tug boakts and

other small boals.

.2)_' Mulifanua Port

1

Navigation Channel (500m long, 50m wide)

The nav1gat10n channel in Mulifanua Port is a very
1mp0rtant " facility connectlng Upolu Island and Savaii

Island. The sltrong waves caused siltation along the

'channel of abOut 500 m and the turning basin and made

ferxv operatlon 1mp0551blp die Lo shallow water., At

present the dey Samoa 11 is opezatlng between Apia P01L

'and'Salelologa Port and the other ferry boat with a

shallow draft is Opebéting between Mulifanua Port and

balelo]oga Fort at high'tide. Ferry users are being

‘dreatly AnCOHVEﬁleHCed due to an irregular operation of

the ferry service and the hlghez transportation cost

resultlng from the londer salllnd dl%taHCES

“ The 'urgéht.”dredging 6f the navigation channel and the

turning basin is necessary te reduce both transportation

time and cost by reinstating the normal ferry service.

Ferry Ramp (24 m)

‘The ferry ramp is an important facility allowing ferry

boats tu berth for cargo handling as well as for bhoarding

and unboarding ol passengers.

The grounding to the ramp.of the Lady Samoa 11 damaged

- the upper portioﬁ'of the ramp and a fendér. in addition,

theihback—filling _ﬁaterial was washed away by the

‘waves, Althoggh a ferry'boat with a shallow draft is
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belng used to provide a Lempota:y fetxy service, the ramp
is in a dunge:oub condltlon Lhat the cavity under the
concrete apron makes.the ramp unstable agalnst such heavy
loads as vehicles w1th fuil }oad The urgent
implementation of the rehabzlitatlon work is, therefore,
required. In add1t10n, emergoncy repalx work is required
to fill the caVJty_unde[_the apron - as ajsafety measure

before the commencdement of thé above rehabilitation work.

~3.5 m Wharf (40 m)

While tHe ferry ramp is used mainly for passénéer
tnanéportatiqn, the -3.5 m whapf used to ‘be used for
cargd.tkhnépdrtatidn by small local-boats. The_wharf
wWas diregtly attacked' _by; the -cyclqne_ whves; All the

concrete piles were broken and the concrete apron was.

_destroyed together with the beams, completely losing

its function.

At present, the wharf is no longer in full use for cargo

transportatlon, though it”can be occasionally hsed for

tempordry berthlnd by flshlng boats and small ferry boats

during the ;ehabllltatxon work:of the_ferry ramp, the
earlier repair of the apron is necessary. The use of the
repaired wharf by such heavy vehicles as trucks,-however,

shou;d be restricted,.

Seawalls (200 m)

The south and n01th seawalls are lmpoxtant to protect the

roads and buildings from waves. - Both seawalls in

Mulifanua - Port wére'ﬁémagedrby'aneé.. 'Damagevtq the

north seawall which proteCté the access road to the 43.5=

‘m wharvf. includes the qeaward one lane of thé foad" The

urgent rehabllltatlou of Lhe damaded sectlons is requlred
t@ engure safety of such on-shore facllltles as roads and -

buildlngs.
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Navigation Aids (2 Light Beacons and 11 Marking Posts)

<

The 1light beacons and'marking p0sts are importaht
navigation'aids to indicate thé?direction and boundaries
of the navigation channel for ferry operation. All the
marking posts and front light beacon are washed away.and
rubber. ball floats are currently iﬁstalled to‘indicate
the bouhdaries of the navigable water area. New ﬁarking
ﬁdsts‘and a new light beacon should be urgently provided
together with repair tb.the rear beacon to_ehsure safe

navigation of ferry boats.

3)  Salelologa Port.
1 Navigatidn Channél
The havigation channel in Salelologa Port is an essential

facility for the ferry service connecting Salelologa Port

and Mulifanua Port in Upolu Island.

The analysis of the Sounding survey data shows fhat the
nafigatién chanhel,. including the eastern side of the
tufning_bﬁsin, is ndt significantly silted and it is
judgéd that the current conditions of ‘the navigation
channel allow normal'operdtion of the ferry service.
Dredgiﬁg of the navigation channel has, therefore, been
dropped from the restoration works in view of its low

significance and effectiveness,

2 Navigation Aids (2 Light Beacons, 1 Light Post and 8
Marking Posts)
“The light beacons, light post and marking posts are all
impbrtant navigation aids indicating the direction and

" boundaries of the navigation channel.

 AS in the case of Mulif@ﬁua Port,.the heacon and most of
the markiﬁg-posts were washed away and the lanterns of

the: beacons were also lost. No ball floats are currently
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4)

nsed as an emergency measure. The. urgent restoration-of
beacons and posts is required Lo ensure safe navigation

of the ferry boabts.

Navigation Aids

Aleipata Lighthouse {1 No.)

This.lighthdusé'fulfillb‘thé 1mportant funct1on of
1ndlcat1ng the eastexn end of Upolu Iqland to cargo Shlps
and ferry boats salllng fer Amerlcan Samoa .Ab-the.
lantern was broken by the ch[one,!the llghthouse has'
toLallv lost its functlon The repalr of the lantetn and
the door is urgently xequ11ed to ensure - safe coastai

nav1gatlon.

Apolima LighthOUSe {1 No.f

Thlq llchthouse indicates the location of Apollma Island
to those boats pa351ng thzough the channel between Upolu
Island and Savaii island. ~ The lantern and- Lhe door were
brbken by fhe sﬁrong w1nd. "To secure safety of'
navigation of ship sailing3for Apia Pért, the:urgént 

restoration work is required.

Malua Reef L1ghthouse (1 No )

This llghthouse se:ves for 1ud1(at1ng the end of the reef
to ships navigating along the north_pentral ‘coast of
Upolu Island. The_lénterni 15 lost becauSe”of-the.étyoﬁg
wind. To secure éaféty:of:havigatioh of:ship.sailing‘for.

Apia Port, the urgent_restoratioh_work-is required.

Nav1gat1on Aids in Asqu Polt {4 On- shore Beacons, 5 Sea

Beacons and 8 Mdrklng Posts)

The beacon and marklng pﬂstsqare 1mportant nav1gat10n
aids indicating the dlrectlon and b0undarles of the

nav1gat10n channel to_the ShlpS calling Asau Port.
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Except for one ground bheacon lJocated at Lhe center, all

the beacons were severely damaged by the strong wind and

wavesjqauééd_by the cyclone "0fa” and all the marking

posts were lost. The Governmeni of Western Samoa,

however, has given a low priority to the restoration of

these beacons and marking posts as it believes that cargo

trausportation (timber and petrol, etc.) between Savail
Island and'Upolu Island can beISUbstituted:by fepr boats

and trucks. 1In view of the low priority, the restoration

work foy Ehe'béacons‘and marking posts in Asau Port has

been dropped from the restordtion items.

The .ahove considerations are summarized as follows.

!

Drédgiﬁg_of'the mooring bésin.for small boats in Apia
Port and_both the navigation channéel and turning bagin in
Saielologa Port have beeﬁ omitted in view of small
siltation and resulting negligible effect to their use by

tug boats. and ferry boats.

" Restoration of navigation aids in Asau Port has been

omitted in view of low urgency and effectiveness,

. The. &bove examination results are summarized in Table 3-1.

Those facilities ranked as grades A or B reguire urgent

restoration wbrk. While the restoration of those Tacilities

rénked grade'C, though being also important, have been'dropped

from the restoration items because of their relatively low

urgency and effectivenéss.
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Table 3-1 Examination of Requested Facilities

& ow;n

ﬁqsizé &_Contents of Facility

_Examination Criteria

racility - : . : Effective~ General
Request Grant importance Urgency. ; . Remarks
FFFFF - e . ness Evaluation
b, Apia Port

Causeway 90 nm as left 2 2 2 A
Seawall 200 m 235 m 2 2 o1 B
Hreakwater 60 m 265 m 2 2 1 B const'd offshore
Basin for 6,000 n° 2 ‘0 0 c :
Small Boats | . .
Pilot Boats 2 as left 2 2 1 B
Navigation 2 as left 2 1 B
Aids
Port Office 280 m2 215 m2 2 2 1 B

.Building ) :
Sheds No.l & 3 7,000 m° 1,450 m> 2 1 ‘partial repair

“Wooden Fender steel 80 m wood 80 m 2 1

Mulifanua Port . .
Channel 25,000-30,000 m° 32,000 m’> 2 2 2 A
Ferry Ramp 24 m as left 2 2 2 A
3.5m Whart 40 m as left 2 i 1 B partial repair.
Seawall 250 m 150 m z 1 1 B partial repair
Havigation 2 light beacons, as léft Z 2 1 B
Aids 11 marking posts
Salelologa Port
Channel 2 0 0 c
Navigation - 2 light beacons, as left 2 2 1 B
aids 1 beacon,

8 marking posts

- Navigation Aids
Aleipata 1 as left z 2 1 B
Lighthouse : S '

Apclima 1 as left 1 1 1 B:
Lighthouse ‘

Halua Reef 1 as left 1 1 i B
Lighthouse .

Asau Port
Kavigation 9 beacons, '8 1 1 o ¢

Aids markiﬂg.posts

High Hedium Low
2 1 0
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3.2.5 " Exasmination of the Request of Quarry Plant

The required capacities and other specifications of the c¢rusher and

ancillary equipment are detailed in Chapter 4, Basic Design and in  Lhis

section, necessity of each equipment is examined.

The crushers and such ancillary equipment as loader and drill are

provided in the existing quarries, _ However, they are all beyond

- economical service life and complete repair works to these equipment are

impossible, therefore any of the existing equipment will not be included

‘in the new quarry.

1) ‘Crusher (100 t/h class, 1 No.)

2) |

The pfpduction ¢apacity of crushed stone of the PWD would
be Pedovéred to a level of aboul 5 t/h if the quarfy plants in
Alafua and Olo will be repaired to resume production activily.
The repaired plant will face frequent breakdowns and will not
be able tb'meet the demand of crushed stone even for regular
roéd‘maintenance work. . Therefore, a new crusher is urgently
required for all of the restoration works and new road
cqnstruction works requiring stone materials, A juarry plant
has been provided by the contractor for the road improvemenf
project finanéed_by the ADB which was commiséioned in June,
1990. As develbpmeﬁt'()f a small quarry for each road
construction work near the construction site will lead to
environmental destruction, Lhe PWD intend to develop a single
large quarry plant to meet the stone demand for bolh Upolu
island and Savaii Island. A crusher is essential machinery to
produce and‘supply crushed stone for all the planned
restofatjon works and the planned production capacity of 100

t/b is reasonable as discussed in Chapter 4.

.Generator (270 KVA, 1 No.)

Although power_is'supplied to the Alafua quarry where the

introduction of the new quarry plant is planned, an electric
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4}

7}

supply vis presently restricted to about 8 hours/day, partly
because of the damage to the power station by the cyclone

"0fa".

In addition, a high voltage fluctuation has,cédséd
frequent acecidents. 1t is believed that some § years will be
required Lo completely restore a satisfactory power supply

situation. Consequently, the use of a diesel engine generator

‘is planned for the project to supply power'to the crusher.

Wheel-Loaders for Loading Raw Rock (2.4 m3, 2 Nos})-

One wheel-leoader is required to load blasted raw rock to
the dump trucks from the <cutting bench while another is

required to feed the raw rock to the primary crusher hoppEr.

Dump Trucks (12 ton, 4 Nos.)

'Dump trucks are required to'transport raw rock from Ehe
cubting bench to ‘the crusher. - Special specificaLiOn_fOr_a 
loading bed is adopted to load large raw rock weighing about

500 kg a piece.

¥heel-Loader for Loading Crushed Stone (1.7 ma,_l No.)

-.A wheel-loader is requiféd to load the cfushed stone " ko
the customerfs truck and also to handle crushed stone of

various size in the stock yard.

prills (63.5-90 m/m, 2 Nos.)

Two drills are required to feed raw rock to the crusher
with production’capacity of 100 t/h. A hydraulic type drill is
more efficient and popular than an aif_driven type and has

been selected.

Bulldozer (35 t class, 1 No.)
A bulldozer is uéed to'cﬁt and-rémdﬁé a surfécé-sail'apd

weathered soil covering raw rock. A 35 .ton class bulldozer is
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required for cﬁtting hard weathered basalt. A bulldozer needs
to. be equipped with a blade to remove surface soil and a

tipper for cutting work.

The eguipment listed in 1} - 7} above is sgiven the first

priority.

8)

9)

3

Backhoe (1.0 m”, 1 No.)

A backhoe is used to collect coral sand for concrete
aggregate. The PWD plans to procure a large barge mounting a

backhoe for collection of coral sand.

In_addition to a barge and a backth; a tug boal, mooring

guay for the barge, sand stockyard, sieving machine, pay

~loader and office building, ele, are required to produce sand

aggregate. At present, coral sand is used as fine aggregate
for "concrete and is collected by a private company using a
drag~line or a crane with clam-shell bucket in Mulinuu and

Vaitele near Apia.

- Since the collection site, supply and demand forecast and
manggeﬁént system, etc. have not been finaliZed vet, the
provision of a backhoe has been omitted frbm the project. The
main purpose of the project, the introduction of a quarry
plant to produce érushed stone has also contributed to this

decision.

Workshop (380 %, 1 No.)

The PFD currently has a motor pool and workshop at Vaitele
to_StOre and maintain all machinery and equipment. All the
magﬁihéry planned under the project can be repaired at this

workshop and minor repairs can also be conducted at Lhe

”‘quafry. As the Vaitele workshop is located only some 3 km

north ﬁf the Alafua quarry, and capable of providing an

efficient ‘and reliable repair works, a workshop has been

omitted from the projecl.
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11)

10) Small Truck with Crane {4 ton, 1 No.)

A truck with crane to be used for repaif work in the
quarry and alsc to change worn p&rts of_afcrusher, etc.‘is not
frequently required, and it has been omitted frqm the project
in preference of leasing as required which is more cost

efficient.
Pick-Up Trucks (2 Nos.) and Station Wagen (1 No.)

The pick-up. trucks will Be.used for traﬁsportation of such
consumables as dynamite, fuel for machinery and spare parts,

etc. while the station wagon is rehuired for general

administration purposes.

3.3 Outline of Project

3.3.1 Executing Agency and Management System

1)

2y

Port Facilities

~ Apia Port "is operated by many goVernmental”and brivaté
organiZatibns and for efficient port maﬁagemeﬁt, an
organization like ”éort authofity" ihtegrating.ali the port

activities is recommended.

ALl ports in Wéstérn Samoa are under the control of the
Ministry of Transport and the‘Shipping Department with 117

staff members, ‘including the Dipeétor_prShipping'(serveq by

:secretafy of Minister of Trdnsport)l;of:whiCh 23 staff members

are assigned ﬁo ses dutjes. In addition, a marine consultant
is provided by the 60verhment:df.New Zealand.  The
organizatibn'of:the'Minjstry 0f TranSp0rt and Shipping

Department are shown in Fig. 3~2 and Fig. 3-3 respectively.

Road Facilities
The PWD éonsists-of 7 deﬁartménté;'with a total of 236

staffs as shown in Fig. 3-4. The Civil Depértmeﬁt consists of
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the Construction Section, Design Section and Quarry Section

with 83.s£aff nembers.

On completion of the conslruction of the planned guarry
plant, the plant will be operated by 30 staffs under the
instruction of the Chief Civil Engineer of Lhe Civil

'Department as in the case of existihg plants.

The management systenm planhed by the PWD for the new

quarry plant is shown in Fig. 3-5.

3;3.2 Outline Qf'the Planned.Port Facilities

Detail of the planned port facilities is described in Chapter 4,

and the outline is as follows. -

Causeway 88 m . (Apia Port}

. Seawall o 235 m I O }
Breakwater 265 m (" )
Dredging 32,000 > {Mulifanua Port)
Ferry Ramp : _ 24 m ( " | }
-3.56m Wharf: 40 m ( " )
Seawall - 150 m ( " )
Navigation Aids, Beacon 2 Nos. | " )

Markiﬁg Post 11 Nos,
Navigation Aids, Beaécﬁ . 2 Nos. . (Salelo]oga Port)
Marking light 1 No, ( " j
Marking Post | 8 Nos. { " )
Pilot/Work Roat 2 Nos. {Apia Port)
Navigation Aids . ZINOS. { " )
Marine Office - 215 n (" )
Wooden.Fender : 90 m (" )
Lightﬁouse' I No. (Aleipata)
. 1 No. {Apolima)
1 No. (Malua Reef)
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3.3 3 Ouillnc of Planned Qually Plant

The types and 5p001flcdtlons of the planned equ1pment are descrlbed

in detail in Chapter 4 and ate outllned as follows.

1 Crusher : ' ' B 100-t/h 1 No.

2 - Generator . ' : © 270 KVA. 1 No.

3 Wheel-lLoaders (for raw rock) : 2.3.m3 2 Nos. -
4 Dump Trucks | _ o 12 ton 4 Nos.
5 Wheel-Loader ( for cruéhéd stone) i;T_éB 1:No.

6  Drills ' . 63-90 w/a 2 Nos.
7 Bulldozer ' ' 35 ton - l_Né.

8 Pick-Up Trucks ' : : l'tdn_ 2 Nos.
9 Station Wagon | 4,000 ce 1 No,
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HINISTER OF TRANSPORT |

SECRETARY FOR TRANSPORT

'_Lew—na—Q—_MAR:T:HE CONSULTANT |

MARINE AND SHIPPING |

"ROAD'TRANSPoﬁ?]

ASSTSTANT SECTETARY [

ASSISTANT SECRETARY

- [ HARBOUR MASTER | | SEN1OR ACCOUNTANT

'sEN10R PILOT | [ SENIOR- ACCOUNTS CLERK |

SENIOR EXECUTIVE OFFiCER

Fi'g. 3~—2_ . 'Organizatiqn Chart, Ministry of Transport
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QUARRY

CHIEF CIVIL
ENGINEER

ADVISOR
(ATDAB)
._T__,.__l

QUARRY
MANAGER

QUARRY
OVERSEER
UPOLU

QUARRY
JOVERSEER
SAVAILI

l_l Cranelruck

Fig, 3-5 Organization Chart,

| CrancTruck

CIVILPLANT DRI‘LLING ClVfLP_LANT DR'iL_L_ING
FOREMAN. FOREMAN FOREMAN FOREMAN

CREY CREY CREY femey

REQUIREMENT Ri:QUEREMENT REQUIREHENT REQUIREHENT

2 Operators 2 Drivers 5 Qperalors 1 Dri}lcrs

& Drlvers & Labourers { Privers 3 Labourers

§ Labourers 4 Labourers

PLANT PLANT PLAXT PLAYT

2 Crushing Plants 2 Atr Tracks | Wrushlag Plants 1 Ale Tracks

4 FRL, 2 Coaprossors 7 Foh, { Ceaprossors )
2 Dozers o ’ 1 Dozers : )

5 Duap Trucks 3 Dusp Trucks . ’ ’

New Quarry



'_ 3.3.4 Administration and Operation Plan

{1) Port Facilities
Apia Port is planned to be administered and operated by a
proposed new'organiZation "Port Authority" starting from 1991
to efficiently handle increasing cargoes and maintain the port
facilities. The existing organization will not require any
'reiﬂforcément'in work fofce even after the restoration works.
The balance of operalion income and expenditure is estimated
as follow.
Income and Expenditure (1000 WS$)
Income Expenditure
Cargo Storage 558 ~Salary 437
Wharfage ' 371 Maintenance 577
Warehouse 140 Operation 214
Lighting/Pilotage 106 Office 94
Others : o 283 Others 136
Total 1,458 1,408
(2) Qudrry'Plént

It is piénged that the quarry plant be operated on a self-
finaﬁcing basis by a corporation to-bé established under the
ju%isdiction of the PWD. Crushed stone will be sold to
government agencies and public projects at cost. The expected
annual balance of income and expenditure for this corporation

is examined below,

1) Operating Expenses

a) - Personnel Cost

© A total of 31 stéffs will be employed.to operate the
new quarry plant and their respective wages will be as

follows.,
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Nimber  Hourly Wage  ~  Annual Hage

(wWsg) o (WS$)
Overseer 1 13.0 - - 31,200
Drilling Chief 1 1.0 ST . 26,400 ¢
Drivers 2 7.0 ' - 33,600
Labourers 6 = 3.h 50,400
Crushing Chlef 1 11.0 . 26,400
Operators 8 7.0 134,400
Drivers 6 6.6 SR 86,400
Labourers- 6 3.5 50,400

b) Equipment Depreciation/Maintenance.Cost and Fuel Cost

Number D/M Cost  Fuel Cost  Tokal (WS$)

252,000 . = 252,000

&. Crusher 1. S ‘
b. Generator 1 - 186,671 110,000 . 126,671
c. Loaders 2 -101,333 . 63,500 164,833
d. Dump Trucks 4 143,700 - 80,000 233,700
¢. Loader 1 37,167 - 23,250 680,417
f. Drills ' 2 151,146 . 28,000 - 179,146
g. Bulldozer 1 113,669 56,750 - 170,417 -
h. Trucks 2 7,000 12,500 o 19;500
i. Vehicle 1 7,000 6,250 13,250
Total 1,219,931 (WS$)
¢} Consumables Inéluding‘EgplosiQes""' 3@;573:(Wé$j.
d) Office Expenses - _ .7 17,587:(W8$j 7
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Total Annual - Expenses

Persoimel Cost | 439,200

- Depreciation, Maintenance and

Fuel Costs - 1,219,934

" Consumables Tncluding Explosives 30,573

. Office Expenses '._ ' . 17,587
Total 1,707,294 (Ws%)

Operating Income

The annual 1ncome of the corpoxatlon is estimated below
based: on the- expected annual product1on volumo and the

"prov1310nal new_prlcesrset by the PWD.

:Stone Diametéf Production Volume -Unit Price Sales Income

(ww) — (e%) (WS$/m 3) (WS$)

40 minus 16,400 22.0 360,800
20 minus 11,100 37.5 416,250
20 ~ 6,400: 37.5 240,000
10 - 10,600 37.5 - 397,500
7 ' 2,600 40.0 104,000
various . 1,800 37.5 67,500
Total 1,586,050

‘Operating Balance _
Based on the estimatidns in-1) and 2) above, the expected
balance . will be 121,244 WS$ in the red. This deficit can be

co?ered'by'raising'priéés by about 8%,

A pr1vate concrete company whlch oWns a guarry pldnt is

”'curxentlv selllng crushed bLone at JO WS%/CY (65 W5$/m }. 1In
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view of this current market. price, it is deemed'nppropriate to
raise the intended crushed stone price of 37.5 WS$/m3 of the
PWD by about 8% to 40 WS$/m3 to EHabie the.operhtion of the
ney public corporation to be'pfofitable or at least to break

oeven,

3.4 Technical Cooperation

With construction of - the new.quarry:plant,'the production cépacity'
of crushed stone.in WeSfe?n Samod will gfeatly increése? necessitatiﬁg a
qorfesponding expansion of the opevating dbganizétion_and éonsolidation of
the.managemeut system. The PWD plans to establish a corporation to

achieve efficient operation of the quarry plant on a self-financing basis,

At:present, the ﬁuarfy is operated‘by Samoan ehgiueers under - the
supervision of the chief éngiheer of the PﬂD,_ An Australian expert of
gquarry plant has been_superﬁising imprbvemeht of the existing facilities,
preparations for the neQ quarry blanti'preparations'fOr éhacting
regulations relating to handling of explosives and.'cOnstruction '6f an
explosive storage, etc. since May, 1990. :Althéugh the PWD has reguested
the Government of Japan to dispatch a similar expert as a Japan overseas
volunteer, this request has not yet been realized. TherPHD believés_that.
4 -~ & weeks teghﬁical training/instruction Will be required with fegard to
the installation, operation and maintenance of the plant before the full

takeover of the plant by Western Samoan staff.
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CHAPTER 4  BASIC DESIGN

4,1 Design Policies

In this chapter, the results of basic design study on Lhe project
components which have been Jjudged to be necvessary in the preceding
chapters are presented in regards to the structural type, sectional

drawing and construction method.

In the basic design, the following basic policies are taken into
consideération, in addition to the request of the Government of Western
Samoa, bLhe conditions of damages, the restoration plans and the local

construction conditions:

1) The restoration works should not disbturb Lhe daily port

operat.ion.

2} Thé structures should be simple in Lype, be quickly conslructed

and be easily maintained by the local workers.

3)  The damaged port facilities shall be restored to the conditions
before the cyclone, while the crushing plant shall be designed
to have production capacity enough to meet the demand of

crushed rock required for the restoration works.

4) Utilization of local materials and manpower should be maximized
while the construction cost and period should be minimived

through due consideration of local condition of techpical skill.

e
—

In designing, Japanese codes and standards shall be followed

for port facilities.
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4.2 Natural Conditions

In this section the natural _conditions of Lhe projeét_ sites 'are
prosented as the basis for the detailed design to be given in the
follow1ng sectyons. Naturai Condltlons cover such items as geologloal and
topographical ddta, meteOIOloglcal data, oceanographlv-data, as. well
soil boring data. :The bathymctrlc suyrvey data and soil borinb data
obtained from the site survey during the basic design studv are given . in

4,2.3 and 4.2.4.

4.2.1 OCeanographic Conditions
(1) Current
Western Samoa is ‘located within the band. of 'tﬁé“ south
subtropical current runnlng from east to weqt. The Cﬁrrent
speed around the Samoan Iblands ranges from 16 km fo ZO km per

day throughout the year. Howcver Apla Port is not affeoted by

the current because of offshore ‘reef surrounding the haxbour.

{2)  Tide

Tidal data have been recorded at the Tide Station in Apia

Port,'and the following tides are defined.

Highest Asironcmical Tide' {HAT) 41,2

m

Mean ngh Water Sprlng : (MHWS)  +1.0m
Mean High Water Neap (MHHN)' “+0.8 m
Mean Sea Level : (MSL) +0.5 m
Mean Low Water Neap - {(MLWN) - +0.2 'm :
Mean Low Water Spring (MLWS) +0.0 m {Chart Datum)
Lowest Astronomical Tide = {LAT) 0.2 m :

(3) Waves

Apia Port is well proteéted'durfﬂg phé season of
southeastegly trade winds,.from_April through October, ‘since its
~entrance opens to north. From November £o March; northeasterly
waves and  swells enter the harbour through the wide ént}ance,_;

and ag1tato the inner harbour.
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The following wave occurrence rate is analyzed based on
the wind data recorded at Apia and wave data recorded off Apia

Port by the U.S, Navy.

Wave height Over I m to 2 m 32 days
Over 2 mto 3 m 16 days
Over 3 m to 4 m 8 days
Over 4

m 3 days

‘The maximum wave height off Apia Port 1is estimated by
computer simﬁlatjoﬁ_as below, on the assumption that the
largest cyclone recorded in the. past 40 years proceeded on a

course affecting Apia Port most seriously.

Direction North
Wave height 7.0 m
Period 10 sec

The waves generated'by the cveclone "Ofa" have been hindcast
by5'a .éomputer simuiation. The wave dimensions and raise of
water level are compared between Lhe design wave of the on-going
project and the waves generaﬁed by the cyeclone "Ofa" at the

places of the breakwater, seawall and causeway.

Deepwater Wave

Wave Direction Height = Period
1. Cyclone "0fa" - : N 8.6 m 12 Sec

2. Present Design Wave N 7.0 m 10 Sec

"Fig} 421 jllustrates the results of calculation. The
désigﬁ'wavé'fOr the breakwater and seawall is superposition of
waves pfopagating‘thfough shallow reef area from North and
Northwest and the Hesign wave height in front of these
f&cilities is about 20% higher for the waves generated by the

cyclone "Ofa“'than'those of the present design wave. While,
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e _ .
Breakw%f {Calculated at) .

(a) (X, =30m

{Under construction)

(b)) (X =150m)

- (d)
(¢} (X, =100m) (X, =180m)

Location Wave Wave _

(a) H1/3=12.93m .H1/3*~“2_.4'4m : . _ _
KX 9=0.9m PHX )=0.44m Hi/3 :Design Wave
Hi/3=1.80m | HE/3=1.52m 7 :Raise of Water Level
X =0.7Tm [UX)=0.5%m X , :Distance from West Reef Edge
H1/3=0.87m | HI/3=0.TTm X 2 : Distance from North Réef Edge
_ X )=0.42m [2H{Xy)=0.32m .
() Ri/3=0.8Im [HL/3=0.62m

X )=0.43m |1(XD)=0.32Zm

(X ), X2 =700 ”(Xa), X2 =100

=(.84m =0.63m

G

Breakwater
{Under <construction)

{b)

{c)

@

(a) (X [ 50(1!)
(b} {c)
(X, =100m) (X, =_180m)

Seawall

Location Wave Wave

() | H/3—2.08m | W1/3=1.70m S -
HX)=0.50m H(X)=030m Hi/3:Design Wave _
H1/3=2.12m | H1/3=1.T8m ‘B : Rakse of Water Level
MXD=0.72m HXD=0.56m X ,. : bistance from VWest Reef Edge
H1/3=1.68m }IJ/3=l.44m__ X ; : Distance from North Reef Edge
MXD=0.79m [H(X)=0.60m
70X ), %2 =100 #(X,), ¥z =100

=0.84m =0.63m

(b)

(e)

Fig. 4~1 Wave Height/Raise of Water Level Calculated
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(4)

‘raise of water level 1is mainly generated by the waves from

Nerth and is about 30% larger in Lhe case of the cyclone
"Ofa". The wave height in front of the causeway is calculated
by superposing diffraction and overtopping waves Uhrough the

breakwater presently under construction as follow.

2.67 m
2.46 m

“Gyclone "Ofa" no1/3

it

Present Design Wave H 1/3

Though the waves generated by the cyclone "0fa" 1is Lhe
largeét in 100 years, the wave dimensions in front of the port
facilities are not of signifiCant difference. Therefore, the
present design wave conditions are adopted in this particular

project.

While for the raise of water level, since that caused by
the cyclone "0Ofa" is about 30% larger, the value of 84 cm is
adopted. - A total raise is addition of raises of about 50 cm

caused by low air pressure and wind elfect to the above as:

below,
Breakwater, Seawall 0.84 + 0.5 = 1.4 m
Causeway 0.5 m
Siltation

Apia Port has two sources of sediment, the Vaisigano River

and the Mulivai Stream, the main source being the former.

By comparison of sounding data of 1981 with that of 1987,
the siltation volume in_thé turning basin in front of the main
wharf (with a radius of 200 m) is estimated.at 9,500 md/year,

i.e. 7.5 cm/year in average, and the maximum siltation rate is

esbimated at 12 cm/year requiring a maintenance dredging

possibly once in 10 years.
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1.2.2° Earthquake

The 1slands of Western bdmoa are located “at the nozth end of the
TonQa Kermadoc Txench, the northeast s;de_of ther arshall line, the
bouudarv hetween lhe Australiau pldte and - ﬁhe Pacific pi&te. Thué-the
1slandb are ofton hit by edxthquakes of M7 due ‘to the seismic activilies
of the Circum- Pac1fic Eazthquake Belt,. In 1917, a strong edzthqu&ke of
M8.3 was obséiVOd ahout 200 km Soﬁth of.HeStern Samoa. Thelefuxe,-a

seismic facto; of 0. 15 is adopted for the des;gn of stxuctures

4;2.3 Bathymetric and Topdgraphical Sﬁrveys
(1) 'Apié Port
1) Causeway

The backfill matérialé' of 'the Caﬂseway were washed

' away_for:the area of 40 m by 10-40 m and the 1.0 t armour

stones were dislodged and moved 1andkards in disorder by

about 20w The_ revetment co?éring the sldpe éf the

- causeway collapsed for the entire lehgth of about 90 m

and the water depth near the main wharf became about -3.,0

m and about —l.O_m in front of the coconut tank yard.

2) Seawall

The seawali.from the'old breakwater.tq the Shed No.3
was scoured for the length of 200 m and the backfill

materials were washéd:B-iO m_landﬁafds.

3) Mooring basin:for small boat
The water area thch Has deebér'tﬁéﬁ.-ﬁ;ﬂ'ﬁ be§ame
“shallow by about 1.0 m while the watér:afea of -3.0 ~ -
5.0m deep preV1ously became 0.5 ~ 1.0 m deepér:fhaﬁ
'before. The 3011 ‘washed dway from the causewav and the
container vard is Judged to have deposxted it Lhe area

which was deeper than -5.0; i
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(2) Hnlifanua Port:

.])-

Zf

Seawall

TheiseaWali north to the ferry terminal collapsed for

the Séctibn_of about 100 m out of the totlal length of 200
‘m and the road along the back of the seawall was damaged

on. its pavement Tfor 50 m of one lane of 3 m.

Siltatibn of the Ferry Channel

Fig. 4-3 shows siltation of the ferry Chﬁﬂﬁél in

‘Mulifanua Port. Siltation is notable in the northern

half of the channel for about 740 m from the front of the

port to offshore.

I*As'shdwn by thé'typical'cross sections No. 1, No. 2
and.No;-3, about’ 2 m ‘thick deposit is observed in the
turning'basin and Lhe northern half of the chammel from
1986 when the channel was constructed, A small siltation

is observed on the soulhern slope of the channel.

3

Approximately 23,000 m¥ of soil deposits above Lhe

'deSign water depths (-3.5 m and -3.2 m} of the ferry

channel in Mulifanua Port.

These conditions suggest that high waves at the time

of the cyclone "Ofa" which came From the north whirled up

the botﬁom materials on a shallow reef north to the
channel,'carried them :to ‘the channel, and then dropped

them down in the channel where the water is deeper,

The deposit sand on the surface layer of ST.1 - 3T . 6

shown in Fig. 4-3 was sampled and analyzed for grain

" size'distribution, and all the samples were fine sand of

about 1,5 mm 'in median diamcter containing thin coral

pieces of about 5 mm in diameter,
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4.2.4

(3)

Large stoneg or rocks which may hinder dredging

operations are not observed in the channel.

Salelologa Port
:Acéording to'the SOundin§ sur?ey'of fhe ferry channel.in

Salelologa shown in Fig. 4-4, any siltation affecting a ferry

" operation has not been observed even after the cyclone "0Ofa”,

Soil

{1}

The grain size analysis of bottom sediments'reveaied'that

Call the samples conqlsted of silt and that there was no s0il

carrled in as in the case of Mullfanua Port

This is attrlbuted to the topologlcal condltlon of
Salelologa Port whlch was sheltered from the 1ncom1ng waves of;

the cyclone "Ofa" fzom the north.

Condition

Mulifanua Port

The 3011 survey was conducted near the fexry ramp and
the —3 5 m wharf in order to examine the propert es . and
distribution of the sub-surface soil. The ‘data are requ1red
for basic designs of the restoratlon plans of the ferry TaAmp

in Mullfdnua Port.

Iﬁ front of the'férry'ranp,.a total of 11 Standard
penetration tests were conducted with 4 bore holes for the
total penetration depth of 20 m to the_depths of 3.5 m,'5.5 o,
7.0 m and 4.0 m belbﬁ'the_Sea bed. ' '

in Front. of: Ehé ?3.5 m whdrf; ‘a Lota[ of 11 qtandard
penetratlon tests were conducted w1th 3 hore holes for the.
total penetrat;on depth.of 14.0 m  to the depths of 4.5 m,:
4,5 n and 5.0 m below the sea bed, '
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Fig. 4-4 _Soil Investigation, Mulifanua Port.
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' Borerhole'loéatiqns and the soil profiles are shown in
Fig. -5, According to.the figure, there exists the basalt
chk bed at a very shallow depth of 3.0 to 6.0 m below the sea
bed.

‘The rock is covered with very loose silty sand of the top
layer to about 1.5 m below the sea bed, and the sccond layer
consists of fine sand containing small coral picces with N

value of about 20.

" (2) Property of Rock in the Quarry

_ The Alafua quarry is iocated about 6 km south fto Apia
dbwutqﬁh'bn the_ridgé betwéen Papaseea and Samot Streaﬁs. The
réck_in ﬁhe,guarry is hard basalt with specific gravity of
3.058 and.does'not'coﬁtain vapéb br gas being suited to stone
matérials for road constructién"and genéfal concreling works.
‘Also, ‘the rock layer dbeé-not inciude soft or weathered rock
much“and'driiling and blasting operations are expected to be

efficient.

4.3 Bésic Plan

" 4.3.1 Design of Port Facilities
(1) TFacilities to be restored

The facilities which need to be reconstructed under the
present prbject-are the followings as discussed in the

previbus Chapter.
1) Apia Port
a) Causeway
The causeway'which has been washed away will be

rebuilt in order to restore access to the main wharf

and also to facilitate safe and efficient cargo



.b)

c)

d)

e)

f)

operation and smooth execution of the on-going

project.

Seawall

The daméged seawall ' wiil be repaired in order to
secure bafetv of %uch fa01lities as the coconut oil

tanks, sheds, container yard in the port. .

Breakwatér

The b;eakwatez Whlbh hds been washed away will be
rebuilt in order to 1mptove the calmness in the waters_
near fhe main wharf and 1n fzont of the causeway. “The
new bzeakwater w111 be allgned offshore along the -

entire lenoth of the Seawall in ordet to Complement

the functlons of the seawall mentloned in b) above

Pilot/work boat.

Damages to Lhe boafs'aﬁd cutboard engine will be
repaired. in OldeP to f30111t1*e smooth port operatlons

such as pllotage and llne hdpdllng

NaVigation aids

“The marklng llght whlch hasx beéh destroyéd _will. be

rebuilt and the ﬁamaged llght buoy will be'répaiféd
in order to secure safety in access to Lhe port for

cargo veqsels and fishing boats.
Marine Office

The building which has beén?damagéd_beyond repéif'will

be  demolished and A new office wili'be built in order

~-to facilitate smooth‘port:ober&tidns éuCh as

entry/departure of vesqels, piiotage and operation-bf;

‘tugbuats.
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g)

h)

Sheds No. 1 and No. 3

Damages to the roof, walls and doors of the sheds will

.be repaired to prevent pilferage and damages to the

cargo.

Wooden fenders

Damaged wooden piles and beams will be repaired in

order to sccure safe mooring and berthing of tug boats

and pilot boats.

2 . Mulifanua;Port'

_a)

b)

c)

d)

o)

Navigation channel

The navigation channel and turning basin which have

_ been silted will be dredged in order to save the time

and ¢ost of transportation by resuming normal ferry

operation.

Ferry ramp

The'féfry ramp which has been damaged will be restored
in order to secure safe operation of the ferry boat -

and: to resume normal ferry operations.

-3.5 m wharf

The concrete apron, oil tanks and fence behind the
wharf were damaged and will be restored for servicing
Jocal cargo and fishing boats.

Seawall

North and south seawalls shall be repaired to secure

- safety of the onshore facilities.

Nafigation aids

All the navigation aids damagéd shall be rebuilt or

repaired to secure safety for ferry operations.
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3) Salelologa Port
~a) Navigation aids

ALl the'damaged navigatioq'aids.sﬁall be rebuilt or

repaired to secure safety of ferry operation.

4) Navigation aids
a)”Aleipata

“The lantern and'door of the lighthouse which has been .
damaged will be repaired to Secure:safety of Véssels'

sailing along the eastern coast of Upolu Tsland.

b) Apelima
The lahﬁeru”and door Qf‘the damaged iighthouse will be
répaifed_tg_secure safety of vessels passing'through
the strait between'Upolu and Savaii Islands.

c) Malua Reef

The lantern of the damaged lighthouse will be repaired
to secure safety of vessels pass1ng along the uorth

center coast of Upolu Ialand.

{(2) Design of Port Facilities
Apia Port
1) Causewéy
a} Restoration
Backrill matoriéls have .beén' Completeiy washed . away
from the Cqueway and rubble stones ‘of the rGVetment
" are scattered. A new revetment w111 be rebu1lt at the 

presenk site and scoria. w111 ‘be nsed as backflll

materlal.
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The ‘scopeaf restoration work shall he as follows.

i. The ‘causeway shall have the trapezoidal shape,
and extend for about 40 m in length and 10 - 40 m

in width.

ii. The revetment for the causeway shall extend for
88 m (55 m for the causeway and 33 m for the

.slope protection for the coconut tank yard).

iiin Paving work on the causeway is wot included in
- the restoration work, since it wiil be carried

out by the ADB Container Park Project,

b) Design conditions

Design conditions for the revetment of the causeway
are set ag follows according te the natural conditions

described in 4.2 of the present chapter.

i. Water level  HHWL '

1.hm
HWL +1.0m
LWL 0.0 n»
ii. - Wavés _ | _
Causeway _ H1/3 = 2,80 m, T1/3 = 10 sec
Tank Yard Bi/3 = 2,00 m, T1/3 = 10 sec
iiis Instailation depth .
Causeway -3.0m

"Tank Yard ~1.0m
iv.r'_Fouhdapién
| | The fouﬁdati§n is good with coral reef atl both
1oéa£ions;
.cfrsﬁfuctural'design.
The révetment shall-be rubble slope structure similar

to the design before the disaster.

The slope of causeway will be protected by three

layers of rubble mound, armor stones, and then
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concrete blocks.. The revetment protecting the coconut
tank yard wiLl'bé_ twb.layers bf'rubble mdund'aﬁd

armor stones because the_design wave is smaller there.

. At the end of the causeway joihihg'the main wharf, a

1i.

°IdVltV type wall will be erected w1th L~ shaped blocks

-and in-situ concrete.

The cro#ﬁlheights of the revetment willfbe as'follows;

The causeway bh&]l meet the condltlon that’ substantxal

~part of the waves will not ovortop the causeway:

0.8 x H1/3 ahove the design HWL‘: +3.5'm,

"The revetnent of the cocornt tankIVatd shall meet the
~condition that oveltopplng of  the waves w1ll be

prevented as much as possxble

1.0 x H1/3 above the des;gn HWL = +3.5 m.

Required weight of the concrete blocks for ihe
revetment of the causeway is caLcuiatéd as 1 - 1.5
tons, but 4 ton blocks will be used in viéw of using
the_biocks'of the same_size_requiréd_atﬂthé.joiut‘to

the main wharf as well as for the breakwater.

Beawall and Breakwater

“a) Restoration

The damaged east seawall Can_be'restoredfto the
preViéué section in the previoﬂs location, buﬁ
reinforoement is requ1red for prorectlon of the

cocornut tanks and fhe Shed No.'3.

Reconstructlon of the breakwater is very eren51ve and

shou]d be planned _bJ taklng lﬂtO conblderatlon the'-

restoration work of the: above east seawall In”thé

" case thdt a new broakwater will be constructed

offshore along the fronLage of the east qeawall for

the entlre-length, the Sectlon of the seawall can be )

- 100 -



smaller and less expensive because of wave height
decreased by the breakwater. This proposal should be
reviewed along with the restoration plan for Lhe east

seawall.

.We theréfore.compare two plans; the original plan of
restoring the eas@ gseawall and the breakwatler in the
previoﬁs.loéation, and the alternative plan of
constpucting'zl breakwater along the line cohneéting
Lhe cornef of the Shed No. 3 and the breakwater which
is being'coﬁstrudfed:under fhg Apié Port Developmént
Project, and restoring thé east seawall in Lhe

previous'location. (Refeh to Fig.4—6)

The tablé-bélow.shows the'résults of comparison of the
two plahs in reépect of*théir_scope, functions and
construction costs., The alternative plan is judged to

be advantageous.

Original Plan

Alteenabive Plan

Shed Ne.3

Main Whapf

Main Wha [
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¥ Breakwater  length (new) : 60 m length {(new) 265 m (IQOIm + 165 m)
* Secawall - length (reinforced)’ length (origihél‘aectibn): 200 h
: 235 m length_(reinforced) .. .35 m
ii. Functions
* Breakwater Protecting causeway - ._Proteqtiﬁg'daUSeway; Maiﬁ wharf
and main_wharf ' _ and eastern seawall :
¥ Seawall Can prevent wave . Same as thé'original plan
' ‘overtopping ' : L SR
iii. Useage The crown height of _The crown height of thé:SCawall
the seawall will will be low at +3.0 - +3.2 m, and
be as high'as +4.4 will cause no problems in use.
- 4.7 m, and will .- Future expansion of the contdlner
not trouble passage yard will be easy.

of wind and the view

iv. Construction Lo 1.0
cost '

Through the con51derat10n above, it is Loncluded that
the alternate plan should be adopted for restorlng the
breakwater which has been washed away and'the:eastn

seawall.

b} Design conditions
‘Design conditionq'fof the ‘east sééhali'ahd'the
breakwater are qet as follows acc01d1ng to the natural

condltlons dlscussed in 4.2 of thlb chapter

i, Water level = HHWL +2,5 m

HWL +1 0 m

LWL _ +0 0 m _ -
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il Waves

East %edwall

=
[SLIE
G

]

0 - 60m, HI/3 = 0.8 m, T1/3 = 10 sec
122 = 60 - 200 m, H1/3 = 0.6 m, T1/3 = 10 sec
L23 = 1.5 m, TL/3 = 10 sec

200 - 235 m, H1/3 =

Breakwater

L30 0~ 20m, HI/3 = 2.8 m, TI/3 = 10 sec

L31 = 20 - 65 m, HI/3 = 2.5 m, T1/3 = 10 sec
132 = 65 = 265 m, H1/3 = 1.5 m, T1/3 = 10 sec

3

B
o

ke Enstallwtlon depth _
.Fast beawall

0-200m, -0.6m

121, 122 =

L23° =200 - 235 m, -0.6m

Breakwater

1L30-132 = 0 - 265 m, -0.6m
1v. ' Foundatiéﬂ

Both the east seawall and the breakwater are on a

. gtable foundation of coral reef.

¢) Structural design
The east seawall will be restored by a rubble slope
' type as the same as the previous structure for the
dlstance of 200 m. For 35 m end section at the corner
f the Shed No. 3 which is to be reinforced, the
'btructure w1ll be a gravity type “1th a parapet
erected by in- siti concrete on the Iubble mound and

“its front slope will be covered wlfh armor stones.

The crown height of. the seawall will be as follows.
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i. The“sectioh whiéh;ié to. be réétofed to the
oxlglnal qectlon shall - moef the condition that
' substantlal part oi Lhe waves will not overtop'
“the qoawall 1n con31derat10n that the wave he1°ht

is as low’ as 0.6 = 0.8 -m and the area ‘behind -

-to be paved under the ADB PrOJect

0{8 x H1/3 above the design HWL = +3;0'~l%3.2 .

RATEN The'séCtiqn'Which.is.to be reinfnrceﬁ shall meet
the bonditibn thdt'overtbpping of the ﬁaveé.will.
be prevented as much as p0351b1e in view of ‘the
fact that it wlll not be shelteled by the:
breakwafer:and that there are bu;ldlngs.

1mmed1ately behlnd 1t

1.0 x Hl/S above the de51gn hlgh water level for
the crown height of the-armor stones £_+3.9_m,
crown héight'bf'the parapet = +4.40 by allowing -

for 0.5 m allowance.

The required ﬁéight of_afmorVStoneé'is calcUlétgd'as
0.5 t for thessection to_be'restéred and. about 1.0 ton:
For the section to be reinforced, As stones of “this
size are locally ﬁvailable;:érmor_chcrete blocks- are

not used.

There are dlfferent types of breakwater,'a 1ubb1e

slope bredkwater and a comp051te breakwater comb1n1ng

rubble Stones and concrete blo(ks The rubble slopc_

_breakwater has been selegted for: ths plau because it
requlres lesq volume of concrete and_can be
constructed in a bhott perlod of tlme. “The érown

helght of Lhe breakwater is determlned as follow.'

i) Slnce-constructlon of thefbreakwater.}s performgd:
from the laﬁd by an end-on systém, the'height 6f'
rubble mound should be at least 1.5 - hlgh above-

the sea 1eve1
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ii) The'breékwater crown height is level of Lhe
rubble mound plus the:thickness of armour layer;

- for the_secfion ofl'ﬁﬁ m from the breakwater heéd
protccted with thiree layers of armor comcrete
blocks, it is +4.2, and for the remaining section.

of 200 m to be protected with two layers of érmor

stbnes, it is 43.7 m.

iii} .When these.crékh heights.are adpptéd, the height
above the desighiwater level will be {0.6 - 0.7)
X Hl[ﬁ for the 65 m section including the
breaﬁwater head, and 0.8 x.HI/B fdr the 200 m
sedtion in the truﬁk portion. Even when the
design waves take place, influences of the
oveﬂtopping and transmitting waves to the seawall

are almost negligible.

The required weight of hrmor stones are calculafed at
3.5 - 7.5ftons for the 65 m séction and 1 ton for_thé
200 m séction of the trunk portion. As the maximum
weight of stones 1ocally available is 2 toms, only the
200 m séction'will=be éovercd with armor stomes. For
the 65 m séction, 1.5 to 2 ton concrete blocks ~are
required, however by considering larger blocks
. required for'thé breakwater head, 4 ton concrete

blocks will be used for the 65 m distance.

3) Pilot boat and work boat
| a) Restoration

The fittings and outboard engine for the damaged boats
will be repaired. The items for repair are listed

below.

i, Hull (Ship #596)
' Repair of dents on the hull L/8
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ii. Fittings (Ships #5%6 and 598)
Remole control panél .
- for the outboard engiﬁe.- ' Two sets
Battery and_eléctrié wiring o Two séts
'Hindow'écreen with wiper .
and-circular cover : : Tw0:sets
Small mast with red/whlte llghts - Two sets

Ladder for pllot and

partition column . = - SR Two sets

'DriVer:and‘pASsengef seats ' '7:Two sets
iii,»  Outboard engine (Yamaha 175ps)

Fuel supply pipe R _. _ Dne set

Actuator oo ' One sel.

Ignltlon plug E _ One set

Top cover _ ' . One set
iv, Tools _

'Mechaniéal‘tools : _ One set

Electric tools o _ One set

b} Specification for repair

The . hull is-made_ of aluminum and the repair of
damaged parts can be done at a local shipyard of
fishing boats. The boat will therefore be - taken o .

the shipyard for - repaxr.

Major portiqns of the ”fittinés are to be purchased
from Savage Pty, thé Austfaiian manufacturet of the:'
‘bhoat, and_Shall.beZOfiéiﬁher éﬁﬁi{corrosive alumlnum
or FRP. The electric tools and wiring will be of an
outdoor type to be also purchwsed from Savage Pty, and:ﬂ

mounLed at site,

Parts for the outboard engine'ﬁill be purchased from
the Japanose manufactu:er, aﬁd wiil be'mountéd'at:thé

1epa1r shop of thP Western Samoa Sh1pp1n5 Corporatlon.
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4) ' Navigation aids
" a) Restoration

The -collapsed light tower in Apia Port shall be
restored by installing a.simple light at thé-previous
.lpcation, because the new light tower will be
installed at the_éhd of the breakwater to.bé
Coﬁstructed ﬁnder the Apia Port bevelopment Project.
The light buoy in Apia Fishing Port shall be reslored
5y_fitting=the lamp which has been blown away. The

scope of restoration work is as [ollows.

i. Light tower in Apia Port
- Lantern a ' | 1 No.
~ Support (including ladder) -1 No.

11, Light buoy in Apia fishing port
Lantern 1 No.,

Battery _ 1 No.

) Structural'specification

F0r re$tQ:ing a light tower, a solar type lantern will
be ‘mounted by ere¢ting a steel pole on the existing
cbncrete-bﬁée. The light buoy shall be repaired with
" .a lamp and battery, and piping and wiring concurrvently

replaced.

The_specificatipns for the light tower and the 1light

buoy are as follows.

i, ‘Light tower
LuminOUS'range 2 miles

Characteristics Red, sbationery

ii. = Lamp for light buoy
 Luminous range 8 miles
Characteristics . Red, flashing for

2 seconds
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5)

Marine Office -

a) Rebtonatlon

As the existing marlne otflce damaged by ‘the cyclone
"Ofa" is beyond_xepalr, it shall be demollbhed and
newly c¢onstructed. The location, layout pl&n and
section of the new bu1ld1ng are shown in blg 4- 10(1)'

and Flg. 4 10(2)

The.marine office shall have the following functions,

i.  Control. of incoming and outgoing ships
ii, Pilotage, mooring and tug boat operation
jii. Maintenance and repair of port facilities

The marine office will accommodate the following staff,

Harbour Master 1
Pilots - 3
‘Electricians _ 2
Tug boat cfew 6
‘Labotrers . B 6
Clerk 1
Guardman 1

Taklng into con31derat10n the fﬁcts.khat'the bresent
site of the offlce 15 llable tao damage by future
cyclones, that: movempnt of ShlpS 1n the port is not
clearly checked and that  is far from_ the moorlng
place of pllot and tug boats, the new office shall be
constructed immedidtely behind the_anchorage of small

boats,
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b} Design Conditions

‘ i._ Floor Area : 214.0 mz

ii. Design Code Reference
-  Structural design criteria refers to the
Japanese standards while New Zealand

standards will be used for the electrical

work in view of maintenance convenience.

- Materials to be used

Coﬁcréte ¢ FC180 - 210 kg/cmz
‘Reinforcing steel Bars : SB30 (JIS)
Yield Strength:
3,000 ke/cn?

Steel . ;8841 (JI8)
Yield Strength:
2,400 kg/cn®

Timber ' : laminated wood
-  Design Loads
Seismic Load:

Zone C of the seismic zoning map of New

Zeaiand standards

V = CISMR , Wt

Seismic Coefficient 0= 0.1

Importance Coefficient: I = 1.3 (public
building)

Structural Material M= 1.0 {(RC)

H

Risk ‘Factor 1.1

 Weight : r Wt

V.= 0.1 x 1.3 x 1 x 1.1 W&t = 0.156 Wi
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- ¥Wind Load:

Reference Wlnd V91001Ly V :_50 m/sec_
81 x 52 x V

u

Design Wlnd Ve1001ty ;'Vs_

'Sl: Topograph1cdl Correctlon
nbagtoxh 1.0_ o
82: Ground Surfaée,'Building Héight
and Buildiﬁg Size Factor: 1,0

Vs: 1 x 1 x 50 = 50 n/sec

iii. Plumbing Design Standards
- Sanitary Units
The.éanitary'ﬁnitq used in'thé toilets will
be selected purbuant to the ‘Uniform Plumblng

Code,

- Water'Supply

Water supply to the building will be nade by

branchlng out from the nearhy water main.

iv. Electbicity'Design Standards

Power supply of'single'phaSe 230V_wiil_be made to

the building from the exisﬁing sub-station.

c) Structural Plan

Given the COHdlt10H5 of the local constructlon
industry, the adoptlon of a rigid stecl fzame and.
relnforced concrete structure ate Judged the most.
appropr1ate to ensure a Ieasonable prlce and n'
accuxate bu1hhng Structure.~ The use of such .
structuro w111 ~also llghten the bu1ld1ug welght dnd

will shorten the constructlon perlod

The following points jSthld_'be taken into

consideration'in designing. the building.

- 1 -



i. A correosion effect is high due to a briny air,

boecause of proximity the sea.

‘ii.. Local climate is of high temperature, heavy

rainfall and high humidity thfoughout the year.
iii. Major bu;ldiug materials are to be imported.

iv. The construction period ig limited,

Roofl

Steel roofing'mdterials will be used for easy
maintenﬁhée and good workability. The insulatioﬁ and
durability factors of_candfdate materials will be
considered at a_design’stage“together with ventilation
_iﬁ a loft, hse-of.heat insulatibn materials. and

adoption of antl corrosion spec1flcat10nb.

Exterior Walls ~

_Qdﬁcrete:blocks shall be used for exterior walls in
preference of its durability and local availabiiity;
Concfete blocks shall be used with water tight paint
fiﬁish'to prevent damage from salty sea waler

permeation,

Interior Finish

A standard finishlis with a mortar steel trowel for a
concrete floor slab.  A hardener finish will be
applzed ‘to a floor to p;event abrasion., In an
admlnlstratlve offlce a v1nyl floor tile shall be
: used. In rest rooms and a shower room, ceramic {loor

tiles are uSed.

A standard interior wall finish is a cement-plaster
w1th palnt while walls in the rest rooms and shower

room are with a ceramic ‘wall tile finish,
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6) Sheds No. 1 and No. 3
a) Shed No. 1 .
The Shed No. 1 is damaged as shown in Fig. 4-11 with
the roof-materialé_blbwn aWay'along the north and west

sides and shall be repaired as below,

North side  85.8 x (1.9 + 6.1) = 686.4 n”
West side 24.4 x 6.1 ‘= 148.8 m?
e

b) Shed No. 3
The Shed No.3 is démagedfon—ndfth side foqf and wall, -
three roll-up ~doors 'and Support_colﬁmn‘as shown in

Fig. 4-12 and shall be repaired as below.

Roof (16,25 + 18.9) x 7.9 = 277.7 n’
Wall (5.4 + 7.4)/2 % 16.0 ¥ 2 = 204.8 mn?
24.5 x 5.4 =132.3 w?
Total 614.8 mz.
Roil—up Uoor ."_ o : 3 Nos.
Column (for_31.4 m section) T L/S

7) Wooden fenders
a) Restoration

Wooden.fendéﬁs shall berrestored by replaqing.broken

-“woodép piles and. beanms.
Scope of restoration'sh&il be ﬁs'f0110ws.‘

i, The length-to be restéred is 90 m.
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ii, Field survey has revealed two broken wooden piles
and damgged beams for about 30 m section. As the
fenders are cﬁrreﬁtly in use for berthing, they

are expected'to be further damaged. Three piles
shall be'fepl&ccd-énd'the beams for about 40 m

section will be repaired.

b) Structure

The sﬁruCture of ‘fenders is wooden piles of about 30
cm in diameter driven at the intervals of 3 m. The
pile heads are connected with the beams and fixed to
the couwcrete slab of the main wharf with bolts and

nuts.
Mulifnua Port
‘a) Navigation channel
1. Restoration

The silted channel and fturning basin shall be
dredged'in.order to restore the water depth and

the channel width before the disaster.

The scope of restoration work shall be as

_ follows.
- Channel
at -3.5 m depth Distance 180 m
Width 50 m
at -3.2 m depth  Distance 360 m
Width 50 m
- Turning basin

at -3.2 m depth Diameter 120 m

The channel in Mulifanua Port was dredged to
accommodate the ferry boat "Queen Salamasina".

Right after the dredging work, "Lady Samoa I1"
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ii.

was introduced by the Jhpanese Government?s grant

aid, - The dimensions of these two. ferries. are

almost the  same as:shown below, and the above.

muntloned scope of’ Iestorat10n work is qufflclent

for operation of “Lady Samoa "

Ferry hbhoat " Queen Saldmablna Lady Samoa 11

LOA 39.60 m ' S 43.43 m
Beam - 10.35 m A 1. 50 m
Full draft 2,14 m 225 m

Cfoss section of channel to.be dredged

The dredging work is éséﬁmed to. be implemented
by a backhoe:moﬁuted on albarge and the depth and
width of extra dredging are as follows. .

- For both the channel “and turning basin, the

extra dredging depth shall be'30 cm.

- In the channel portlon, the slope is of coral

rock and  the gradient is about 1:1, and no

extra width will shall be allowed.

- The slope of turning baSh) i's: covered with
coral sand or 5cor1a, and the Slope gradient
for dxeddlng shall be 1:2 and the extra

dredglng width shall be 4.0 m.
Dredged Soil'Shall_be'dumped ashore, and_:
refilled behind the south seawall of the
ferry ramp which was washed away by the

cyclone,
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b) Ferfy Ramp

i.

ii.

iii.

Restoration

Since it is very difficult to restore the damaged
ferry ramp to the previous section in the present
place, a new ramp shall be constructed in front

of the existling onec.
Design Condition

The design conditions of the ferry ramp arve

-'determiﬁed as follows through consideration of

the dimensions of ships calling the port.

" Planned depth ' 3.2 m

Design_Ship
10A ' | 15.0 m
Berthing energy. 1.2 t.m
Tractive Force 25,0 t

8011 condition

As shown in Fig. 4-3, the subsurface soil

conditions at the planned construction site are

~as follows.

Seabed ~ -3 m : Loose sand N ¢ 1(

-3 ~ -bm ~ ¢ Bed Rock

Comparison of Alternative Design

Structural tYpes.for restoration of the ferry
ramp can be selected from a gravity type as shown

in Fig. 4-13(1) and a sheet pile wall as

shown in Fig. 4-13(2). Both types are to be

constructed in front of the existing ramp and are

compared as follows.
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o Gravity type
- Struclure is very simple and construction

périod is short.

- Large crane 1is requived handling concrete

blocks.

o  Sheet pile Lype

- Bed rqcklies vefy-shélldw and stability of
“sheet pile is questionable especially in the
section of the'éxisting gravity type ramp.

- Most parts of the existing structure have to
be removed in order to allow for driving'
work of rear wall and installation of tic

rodé.

Ih consideration of the above, a gravity type has

béen selected for the restoration work.

iv, Basic Ee‘signj
The'sténdard Cross*séction of the fefryif&ﬁbrfor
résfbratioh is shown in Fig. 4*13(1). The
facéiine'of the new ramp is'set'5'm=seawérds from
the:present.faCeiine for easief.construétion
work. - Conecrete blocks are placéd on.lfO m thick
rubble mound. The structure is as the same as .

‘the existing rémp.for thé section above -2.0 m.

-3.5 m ¥harf

The repair'works to the -3.5 m wharf are summarized

as follows. '

- Construction .of retaining wall along the back of the
concrete déCkf ' ' . '

- Backfilling and compaction work
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Plaéing concrete slab

Repair work to the oil tank

The surcharge to the wharf shall not include a
heavy truck lopad assuming the wharf will be used

by such small boats as "Alia".

d) Seawall

i, testoration

ii.

The damaged north and south seawalls shall be

repaired to the previous section.
The scope of restoration work will be as follows.
- North seawall

- Revetment ' Length 100 m {(mainly on the

gide of the terminal area)
Road Width 3.0 m, length 50 a

- South seawall Length 50 m {mainly on the

side of the ferry basin)

Design condilions

Design conditions for the seawalls are determined

according to the natural conditions discussed in

Section 4.2 of this chapter.

- wWater level  HHWL . 2.4 m
HIWL +1.0 m
LWL +0.0 m
- Wayes

il sec

0.9 m, T1/3
0.9 m, T1/3 = 10 sec

North seawall H1/3
South seawall 1H1/3

it
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- ‘Ingtallation depth

North seawall . t0.0m
- South seawall _~2.0 n
- Foundation

The foundation is of coral reef for' both

north and south seawalls.

1ii, Structural ﬁesigh
For both north and south qeahalls, a rubble blope-'

‘type shiall he adopted

The crown helghts of the seawalls are as fOllOWS.

- Drlft wood ' pleces and coral Iocks were washed
over.the area near the ferry terminal by the
Cycldné waves, but:the huiiding suffered
hardly any signifﬂmnt damgges. “Therefore,
the crown height is designéd to a condition
that a substantial papt.bf-the_waQQS will be
prevented from ,overtdﬁping: 0.8 Hi/3 above
the design HHWﬁ or +3.2 m. | |

- The soﬂth seawall isfdesigned to prévent wave
overtopplng as much as posqlble and erosion

af backflll materials: 1fQ H1/3 above the
deslgn HHWL or.+3.3 e o .

The reQU1Ied weight of armor: stones of the
revetment is calculated at 0. 5 ton, and such

stones are. dvallable locally.
e) Navigatioh aids,

All the nav1gat10n alds shall be rethIed to. the

previous cond1t1ons.
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(3)

()

i.  Beacon

-~ Front beacon @ tower and lantern
~  Rear beacon : lantern
- Lantern + luminous range, 6 miles solar

battery powered

ii., Marking Posts 11 Nos.

_ The structure is illustrated in'Fig. 4-18.

fSalelolbga Port

All the navigation aids shall be restored to the previous

conditions.

1) Front and rear beacons : lantern, luminous range 6 miles,

solar battery powered

2 . Marking light : lantern, . luminous range, 2 miles,

solar battery powered

3) Marking posts : ' 6 Nos,
The structure is illustrated in Fig. 4-16.

Navigation Aids-

1)} Aleipata Lighthouse

Lantern: luminous range 20 miles, solar battery powered

Door : renewal

. 2) Apolima Lighﬁhéuse

Lantern: luminous range, 20 miles, solar battery powered

" Door : to be attached

3) Malua Reef Lighthouse

Lantéern: luminous range, 10 miles, solar battery powered

ILéddep :.té bé attached
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{5) Design.Drawings

The design drawings of restoration w0rks in Apia,_Mdlifanua

and Salelologa Poris are ll%ted as below.

Fig.

Fig.

Fig,

Fig.

Fig,

Fig.

- Fig..

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

lig.

4-6
4-7

.4—9 (1)

4~9 (2)

4-10 (1)
1-10 (2)

4-10 (3)

a-11
4-12

4-13 (1)
34-13 (2)

4-14

4-15

Layout Plan of Restoration Works, Apia Port
Staudard‘Crossésection of Restoration Work;

Causeway, Apla Port

-btandard Cxoss section of Restoration Woxh,

. Seawall, Apia Port

Standard CroSs-sectiOn bf_Réstpratidn-Hork,
Breakwatenr (Alternétive_Plan), Apia Port.
Standard”CFQSs“séctiéﬁ of Réstorétion Work,
Breakwater and’ Seawall (Orlolnal Plan), Apia Port

Layout Plan of New Marlne Offlce, Apla Port

Side View ‘of New Marlne Office, Apia Port

‘Layout of the'Existinngariﬁé_OffiCe,'Apia Port

Shed No. 1, Apia Pofﬁi(FlObr'Plan)_.

.Shed No. 3, Apia Port (Floor Plaﬁ)

Standard Cross-section of Re%toration Work,

Ferry Ramp, Mulifanua Port

Standard LCrosg- sectlon of the Ewlstlng Ferry Ramp,
Muilfanua Port ' . '
Standard Cross- sectlon of Reatoratlon Work

~3.5 m Wharf Mullfanua Port ' '
%tandard Cross sectlon of Restoration Work
Seawall, Mulifanua Port o

Sketch of Navigation Aids. -
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Fig, 4-10(1) Layout Plan of New Marine Office, ‘Apia Port
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4.3.2 Design of Quarry Plant

(1)

Capacities of Required Equipment.

The - capac1t1es of a crusher and 1tq an01lla1y equlpment

can be calculated in terms of Lhe maximum hourlv productlon

volume of the quarry. The functions and uapa01t1es of the

ancillary egquipment are examined in detail below.

a)

Crusher
- For crushing raw rock.
- For screening crushed stone.
Required Production Capacity of Crusher
A jaﬁ crusher and a cone type crusher are used’ in the.
most cases_ as a prlmaxy crusher and a %econdary crusher-

respectlvely and Lhese types of crushers hdve been

selected in this pPOJECt.-

The productidn capacities of a crusher by - type and

stone size are shown in the following table.

Production Capacity of Crusher

(Unit: t/h)

38 - 21 30.5 23.0 11.9
21 - 18 33.8 24.6 15.6
18 - 10 12.3 9.3 9.2
10 - 7 8.7 6.7 6,7
7 -5 5.1 3.9 2.2
5-0 9.6 7.5 4.4

Based on the annual demand of crushed stone glven in
2.3.4, the requ1red working  hours by ‘each stone siue
and machlne type have . been calculated .as. shown -in the
following tables, ne09551tat1ng 1ntroduo(10n of a 100 t/h-
class crusher,
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Required Annual Operation Hours {1992)

Crushed Stone ) ) Stone Diameter {mm}
. Diameteor e e o i et [ T p e Tatal
-'Crushed_ o various
Stone Volume, 40- 20~ 20 0 7- Sizes

Plant Capacity

Annmuial Volﬁge ) . ' (m3}

Required (@) 17,900 11,100 6,900, 11,700 2,800 . 1,860 52,100

annual Tonnage . ‘ . {tons} - .Real

 Required(tons) 35,800 22,200 13,800 23,4040 5,600 3,600 104,400 Produétion
: Capacity

Required Operation _ - (Note 1) (hrs)  (t/h)

:VﬁOUPS of 100 ton/hr 3640 32¢ 410 700 (330) C 40 o 1,838 57
¢lass Crusher : '

Note 1: Stone with a diameter of less than 7 mn is produced as a by-product of gther sizes.

Assuming a 10% reduction of the annual operation hours
of the quarry plant for repair and mainténance, the
resulting actual operation hours are calculated at 1,728

hrs/year as below.
8 hrs/day x 5 days/wk x 48 wks/yr x 0.9 = 1,728 hrs/yr. .

Comparison of this. figure with the reguired annual
‘operation hours leads to a ‘selection of a crusher of

production capacity of 100 t/h.

In 1992'whén the. required operatioﬁ-hours will be 1,830,
'the'VOlﬁme of .crushed stone produced in the standard
working hours will not meet the estimated demand.
Overtime work, of ébout 0.5 hours per day is required to

solve this situation.
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b) Bulldozer

For removal, cuttlng “and transportation ‘of surface
soil. and_ﬁéathered tock,'unsuitablé'fob raw ‘material
of crﬁshed stoune. :

For leveling of cutting bench, stock yard and access
road, :

A 35 - 50 ton.class bﬁlldézér is néually'ﬁéed f6r'
removal and cutting of the surface laVer.-As the rock
in the Alafud quarry con31sts of hard basalt a

bulldozez of at least 35 ton class equlpped Wlth a

rock llpper and goil scraper ig requlred

c) Drills'

For.driiling-hpleé,to:sét'ékplbsiveé.

The:height of the cutting‘bench in the Alafua quarry

is set at 10 m, In ordér‘tq supply 100 tons of raw

rock in one. hour (approxszS mz, a specltlc grav1ty

f3.02), 2 drllls are requ1red .as,ihe maxinum

production volume,of a single drill is estimated at

. 67.71 t/h, Ohe_drill'qan:be expected to -dri_ll-= a hole

about 10 m deep with a diameter of €3.5 mm in one
hourf GiVCn' fhé hole intervals: of 2, 6 m along the..
bench and the dlstance between .thg ‘hole and,phe_

bench  slope of 2 2 my 57. 2 |n3 of stone can be

produced per drllled hole /h

2.6m x 2.2m x 10m = 57.2m° (172 7 tons)

;The above hourly productlon volume of 172 7 tons has _
to be reduced  to b? 71 t/h aSbumlng that a mlxture_

_ rate of soft rock etc. of 20%, a worklng efflclency"

factor of O T and an actual worklng hour coeffiéient'

of 0.7 as calculated below. _'

172. 7 X (1 0-0.2) x 0 7 x 0. 7 = &7. ?1 t/h
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d)  Wheel Loaders for Raw Rock

‘=~ "For transportation and loading ol raw rock to dump

trucks.

A wheel 1oader of 15-20 t class is required to handle
blasted-'rocks weighing 0.5~ 2.0 t per piece and a
15 t class wheel loader with about 2.5 m® bucket has

“been selected.
- For feeding raw rock into a primary crusher.

The wheel loader of the same capacity is required.

“e)  Dump Trucks

~ For tranSportatioﬁ of _raw'.rock from the cutbting bench

to the primary crusher hopper.

As an average distance between the primary crusher
hoppér'and_the cutting bench is about 1 km, one
6peration cycle by a dump truck will take ‘12 minutes
for 12 t. load, i.e. 3 minutes for traveiing to the
bench, 2 minutes for loadingg'ﬁ minutes for traveling
to the crusher and 1 minute for unloading. " The-
working fate'is, therefore, 1 Lton per minute. Given a.
workiné effiéiency7factqr of 0.7 and an actual working

hour cqefficient of 0.8, the minimum number of dump

~trucks required is 3 as calculated below,
12/12 x 0.7 x 0.8 = 0.56 (t/min/vehicle)
hourly work veolume: 33.6 (t/h/vehicle)

'100 (t/h)/33.6 (t/h) vehicle = 2.9 (vehicles)

"One more dump truck is required to allow [for repair
. and regular_maintenance ‘Lo the abové three trucks.
The loading bed shall be of a 6 mm thick steel plate

to loﬁd heavy raw rocks.
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f) Wheel Loader for Crushed Stone

- TFor loading crushed stoﬁe'outo purchasers’ dump trucks.

- For transportation and Sortinglof crushed stone in a
stockyard.
A wheel loader with a bucket capacity_of.i.?m3 is
required. on the assumption Qf 100 t of crushed slone
to be loaded per hour, working efficiency :factor of
0.8, an actual working hour cbefficient:Of'O;B.and=a_'
loading cycle of 30 seconds as-calculatéd:below.

50 w3/ (120 x 0.8 x 0.3) .= 1.7 m°

A low actual working hour éoéfficient of ”0;3,‘is'uéed
For a crushed stone ldading operation to réfleét an
irregular arrival of~purdhdéérs’ dump trucks. In
addition .to the. loading Qperation, the loader will
also_be:engagéd in softing and transportatién ol stone

at the stock yard.

g)  Pick-up Trucks

~ For transportatiOH of dynamite, repair parts and

consumables, etc.

These trucks are required for the above purposes in

and outside the quarry site.

h) Station Wagon
- For general admiuistratiou-purﬁdses.
This vehicle is required for _genéral administration
purposes. ' ) : : .
Layout Plan of the Quarry
. The layout plans of the_Qﬁdrry'énd thg-cfﬁéher are shown
in Fig.4-17 ~ 4-19.  The access'rdadraﬁd'the-in4yard roads

require_improvement, inCluding’reinforéement of a bridge and
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- expansion of the road width, to secure smooth and safe

.operation of the quarry.

4.4 Implementation Plan

4.4.1 Implementation Policies

(1)

Implementation Policies

This project will be carried out under the scope of the
Japdhese Grant Aid System, Alter approval of the project by

the Goverumeﬁt of dJapan and the Government of Western Samoa,

" an Excﬁange_of theé(E/N)'wili be taken place between both

_govérnmeﬁts_and the.project ﬁlan will.be officially put into
effect. .Théﬁ, é Japanese_consultant, which shéll be appointed
by.ﬁhg GOVQanént of Western BSamoa will start the detailed
dééign Wérk of facilities and equipment. After preparation of
‘téﬁdef docﬂméﬁts ‘by;thé_cbnsultant} Japanese  contractors
‘shall bé- seiected by tender and then the construction
work %ill commence, Quarry plant will be provided by a
Japahese trading company which shall be selected by another

ténder;

The construction period is expected to be 19.5 months
taking into consideratioh thé scope of the project and site
conditions. The length of the construction period will be
govefned by the causeway of Aplia Port and.the channel dredging

in Mulifanua Port.
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Fig. 4-18 Layout of Crusher
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MOT and PWD are the-exechting organizations of the Project
in Western Samoa for the portjfacilities and the guarry plant
respectively. Fof'the execition of this project, close
‘cooperétioﬁ and arrangement bétwéen.Japanese project group and
MOT as well as PWD are required. A special attention should be
paid the paﬁement project'of the_existing container yard
financed by ADB tb'be carried out during the ﬁeriod of the
grant aid p}oject.' Fig. 4-20 shows organizétion of

construction management.

St s \ [T T T T s e g
' Government of Western Samoa | ! Goverument of Japan |
L""""‘_'_ “““““““““ T _______________ J L"‘""“"_“"“_"“_‘_'_T___—-'_——"""J .
1 ) 1
1 H
[ N pmm i
1 1
L] 3
e Ao,

| Project Manager :
b e o et —— [}
N ! - 1
! Engineering Staffs |
] . 1
B . . 13 ) )
Facility Design --— ; _ _ '
“Structural Design--i b ,—Civil Engineers '
‘Equipment Design--—}--=}-| ' D
.Cost Estimate--———- ' P ‘“-Architects : r~Machine Design
Construction Plan——} H : ' '-Cost Estimate
Tender Documents-—-| : Quarry Plant ——--—{--— ~Tender Documents
Specifications-—-~-| ; _ ! i-Specifications
Site Management—---| . Engineers : !-Detail Drawing
Inspection-——--—==-- 4 e T et S ' Approval
' : L-frial, Inspection
' |
i ]
1 3
B St dommme e LU Dt b 1
! Construction Work | | Quarry Plant |
- B :
I, . 1 1 1
3 1 s : . 1
! Construction 1 1 Trading '
A : P I
, Company I 1 Company '
b e e S N ST ]

TFig. 4-20 Organization Chart of Project Implementation
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(2) Scope of the Grant Aid Project
1) Scope of the glant aid prOJect

The qcope of wo:k of the project by the grant ald covers

the following items:
i) Causeway, Apia, Port
ii) Seawall, Apia Port
111) Quarry Plant
Project camponents i} ~ 1ii} are included in the
first phase.

iv) Breakwater, Apié Port'

v) Chaﬁnel_Dfedgiug, Mulifanua‘Pdft
vi) Fefry Ramp, . Mulifanqa.Porﬁ':
vii) -3.5 m Wharf, = _‘Muiifanua-Poft'
viii) Sedwall, : : _ .Mulifanua-Pdft
ix) Navigation Aids, Mulifanua Port
x) Navigation Aids, Salelologa Port
xi)  Pilot/Work Beats, Apia Port
Xii) Navigatioﬁ Aids, Apia Port
xiii)  Wooden Fender, Apia- Port
xiv) Marine Office, “Apia Pdrf
xv) Sheds No. 1, No. 3 Apia Port

xvi)  Aleipata Lighthouse
xvii)  Apolima Lighthouse

xviii) Malua Reef Lighthouse

2) Undertakings-by the Government of WestefﬁISamoau

The follow1nd'are the 1tems to be. undertaken by the

government of Wcstern Samoa under its rebponSiblllty

1} Demolition of the exlstlng mar1ne offlce
2) Installdtlon of watcr maln to the new marlne offlce :
3) Installation of primary power 11ne“to the new marine

office
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4} Installation of primary telephone lines toe the new
_mafine office _

5) . Construction of concrete foundation of a crusher

6) Domestic tbanSportation'of‘a crusher

7) Assembling of a crusher

1.4.2 Cdnstrﬂction Conditions and Impléménﬁation Plan
(1) Construction conditions in Hestern Samoa
1) Working hour

Normal working hour : 7:30-12:00, 13:00-16:30
Total 8 bhrs/day

Working day : Monday to Friday -
Overtimé payment : 50% increase (100% for public
holidays) .

2) ConStructibn Standard

Both civil and building works are based on the Japanese
Stahdard, while the New Zealand Standard are followed

for electrical works.

3) Annual working days

“Annual working days except holidays and bad weather days

can be assumed 200 days.

Working days at sea can be assumed as almost the same as
those on land, because both Apia and Mulifanua Ports are

well sheltered from offshore waves by surrounding reef.
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(2)-

4} . Comstruction equipment

Special work vessels and construction'equipment are not

locally available, while small size construction

equipment are locally available.

5) Construction Materials and Construction cost
Most of construction materials, such as cement,. steel,
asphalt, etc. have to be imported, while armour stone,

crushed stone and sand are locally available.

Implementation Plan

In planning the implementatibn schedule, the followings

‘shall be given a special altention.

1} Constrﬁction schedule should be planned by . taking into

considerition such natural conditions as rainfall, wind,

wave, etc.

2)  Work schedule of the other projects should be ¢oordinated

with this project.

3)  Number, time and period of Japanese experts should he

minimized,
4) Use of local material should be maximized.

5) _ Upmost attention should be paid:in the‘ghannel dredging

work in a rainy period of November through March.

6) The construction work of Lhe sécdnd"phase-ﬁill'be"carried
out in several sites for many iteﬁS'fthirihg- efficient

and appropriate control'program.
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