" 2-3-4 Damages to Fisheries Harbour Facilities

M Damagcs
_ The Asau Fisheries Harbour on Valtupu Island suffcrcd considerable
damages by the two large scale cyclones in early January, 1993. The fact
finding study was conducted by System Science Consultants Inc. and Dai
Nippon Construction immediately followmg the disaster. Fig. 2-21 shows
damages revealed by the study. :
. The present study was conducted about one year and a half later and -
thcrcforc the damages ascertained by the present study were quite different
~ thanks to the emergency repair measures taken by the Government of
~Tuvalu and Dai Nippon Construction immediately following the disaster.
. The major changcs are discussed below, o '

1)Sand and debns scattercd on thc north of north grom have been cleared
o some extent. |

*2)Small -_stdncé_and sand accumulated in the former soccer ground
(currently basketball court) have completely been removed.

3)Stones that have been brought into the channel by the waves are now
" removed to fnakc_way' for navigation of small vessels, thereby maintaining
-the miniimun functions of a fisheries harbour.

2 Damages to the Facilities

l)South and North Groins and Wharf. - o -
- Fig. 2-20isa plan view of .the ﬁshencs harbour bcforc the disaster, -
- Fig. 2-21 ‘that unmcdmtcly after the dlsastcr, and Fig. 2-22 is. its current
status. Fig. 2= 23 shows the typical cross section of the grom ‘before the -
©. . disaster. ~As shown in. thc ﬁgures, the groins were the anmour stone type
- and bullt on the coral recf. with ﬁllmg sand; over which were placed sand
. ;,bags and mats to prevent sand fmm ﬂowmg out- and thcn w1th coral stones
L _,::fofabout 500kg SRR o i
. o ~ Both groms wcrc totally dcstroycd from thc top to the toe.--Both the
" filling sand and sand bags have flowed out and were scattered, and the
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lightweight coral stones on the top were scattered wheréas the bigger ones -
of 1 ton class remained at their original positions. 3

The conerete apron in the back of the wharf was destroyed: but the
wharf suffered no damages because it was made- of mass concrcte Tlus
was a Jesson inhow to design future facilities, | '

“The access road on the north grom was planned to connect the wharf
and the hinterland, but destruction proceeded from the side as the grom
could not resist the waves sufficiently, leading to destruction of the-entire
structure. Fragments from the concrete pavement of access road and the
atmour stones froni the groin surface were scattered all over the area.

- 2) Channel and anchorage -

As Fig. 2-22 shows, the armour stones- and sand near the gmm_
heads fell into and filled the channel and the anchorage.

The anchorage in front of the wharf at the approx1mate centér of the
north grom was also filled by filling sand from the groin.: - Some of the
armour stones which fell into the channel have been removed thereby
allowing free entry into the port of small boats with outboard engines but
not of extension vessel of "Manaui class (3(} tons) '

- 3) Shpway co o RS :

Although .the concrete pavement portxons of the main body had
hardly been damaged, the stone pitching pomons on both- ‘sides had been
scraped off here and therc '

4) Boat yard and beach

- A part of the boat yard and bcach had becn destroyed by scounng
and sand and small coral rocks are accumulated all over thc area. '

. 5) nght beacons
The pole-type support for the. hght beacons standlng at the top of
- north groin were broken from the base and the top llght porttoas are bemg-'
- washed with sea water This:is prcbably because the armour stones near
the head were washed away by the waves, causmg the concrete foundatlon .
- almost to fall without suppoxt ‘The iron: pole at the support was probably '
- broken by the vxolent crash of dnft stones I L b

N -___32_;_. ..



SOUO[BA)) SI0Jo¢f INOQIBH SILISYSL] n8¢_u£ J0 nokeT 07-7 31

W COt

o \\

ad

_www//

_ESw nﬂoz By

nooaom Emﬂ

Cme



._,_wunoﬁhu.uﬂwnéonﬁmmnwu__m.mm_si_uﬂwo.ﬁcmﬁ___.,.H_Nmm_..mmm R

ASNCH 3eAIL] E
. .

_ o _
i R . . ____ ) i
: paloyeos Eﬁm u_ﬂ PARID @ IR L.fmnx_. _H_i“ -_.ﬁ
1 | _ ﬁukurmow m.unouw_ @ - _ %w.\.,, ar w\h#\r.m_
PAIaREIS SIUO)S IOWIY ’ S ¥
_ _ o

(pous pue asnoy) Nof von.w ﬁn._ou_ 3 ;

| - | qers a3am0u00 j0 w.HBoQ.__ o°

pakonsap A[aparduwo))

g ofema - L%

- pays atol§ aaneradoo) - N

i \\\ \\m\\\\\ e |

e
Ve

.‘ oo.oov V REETUR

arow EH, PaInYs (asnot U J30IFo oG i 0 m_. . B
T aue) qQif ® Jooy .ﬁOUNﬁm ;

punoin 132008

Iy Q| ‘xorddy wQgy "xorddy -

- wpg ‘xerddy

" wpot “xorddy

: L R
paIaeos ISRy Pakonsap JO SYO0[q PIWOT ) ]\

§991], J0U020)) «w. 1




mnogqrey SOLISYST] NBSY 31 Jo Inoke] iy 7z-Z 51

SASNOY S1EALL]

S

eas___ﬁaav H ..___...
3SOH 3jeALL] Dol

SA9EL INU0I0.) b .
oy

PaTINEds SAUOIS .

P3IaNeds SIUO)S IOULY @ |

Aconw__vnm asnog) KA |

_ _vu%cbwuc fpwpdwoy = |

puada]

, K Hn EOm_ OW Q~ ,m ﬁ_u
. [aas] 981G UI0lg paroadxy WN &_. ?
\ 1l
o .
b /]
N MU0y H % K I 05
D : I W3 A
1 Hpa?
iEf ™
o U._. )
1€ \ ! erdog ; -
! m R - 5% AN e ) “mm(ﬁtbv
| rll._ : @”b.o«uum i Hﬂa”... R e B e N N : N
e deos X\ Vi Ny NS T A
[ 39S rpang R b RTY :\\_\ 70 § % a.@w\ 7, \\\\\ h
o g 1saqdiy aaneradoo doop |/ E K Ar ey . : s \_ 10 : :
2 ¢ F: m ...“w.- o .._\amﬁoauﬁa\%\. Z s Lny, oo
\\Bmaﬁ o M..ﬁ.ﬁwa : . & \ \\\.\\um\v‘h s SR P vx_ S )
C e B I T B 0 ug 000 o WA 8, % e P S . ) N
pays dou MIN .n.,.m.r....h_..waum...hﬂ.ﬂotwc!. e u.:.rcvv \_\_.\ S o Hﬂ:,,uu 7E0.
I g e | peaqgoospn L=
| B e : . . s S
Lo ._....._ Y ﬂ/ .
{asnoy yup) ; Ty
OO IS ) C N : ...Mw ,“w
oy " Qe[S 31912100 JO SHGA . (1 ,w M :
o ST 5 5
PN T Pa131180S PUES pUE _opﬂw.._‘,g ...cw \.

0 -35_ e



Scour Protection Mat. =~ | . j

Sand Bags

_ linflen o

- Typic'al. Crﬂs’s'_S;ét_io_l_‘i ._of_ thc Groin _

Scour Protection :Mat' o i:.'4m_ ~ Armor Stones
| __Concrete Slab. e

C _' 1’1m20cm

‘Typical Cross Section of the Groin with Concrete Slab .~ =

* Fig.2-23  Typical Cross Section of the Groin before Cyclones - . .~




- 6) Jib crane
_ Because the wharf was not damaged, no large scale damage occurred
to the jib crane. Corrosion to the steel material had advanced considerably.

7) Fisheries Centre _ _
The Fisheries Centre stands on  the lagoon side at about 300 m away
.~ from the harbour and ‘had suffered no damagcs The Government of
- Tuvalu is rcstormg the woodcn gate and fences which had become
- corroded by- the wmd and the rain.

3) Damagcs on the Land
_ “The cyclones caused the elevation of the sea level by low
~ atmospheric pressures and uprush- of high waves, which raised the tidal
' level to'an abnomal level. Moreover, as they rcmaincd stationaxy for an
- extended penod of: tlme, the waves cairied off the armour stones and sand
~ bags and filling sand from the south and the north groins to the harbour
~area. They became a sort’ of debris flow and inflicted a great deal of
| damages to the front line of the sheds and houses in the harbour area.
A photograph taken immediately after the disaster of the entire.
* ‘western coast of the island shows yellow coloration of the topmost leaves -
of palm trees covering the island with splashes indicating the magnitude of -
the high' tide and waves. The fact that no notable domages occurred in the
island except the ASau Fisheries Harbour Area demonstrates that the dense
palm groves standing along the shoreline acted as the natural barriers and
' no damagcs except some fallcn palm trees were inflicted since the area has
nio houscs .

1) chrcc of clcvatlon of the: hlgh tides
As the low atmosphcnc pressure w1th big waves staycd for 5o many

e _:-"_hours in-the area, the tidal level was elevated and the entire area on the
S _'west coast of the 1sland was flooded. - In thc harbour area, distinct traces of -

- the hlgh lcvcl of the hlgh tide were observed on the inside doors of the
- “unit house prov1s1onally bmit by Dai Nlppon Constructlon Fig. 2-22
. 'shows the contour hnc (cxpcctcd storm surge level) deplcted based on the
" '.=_-=traccs It-shows how hlgh the storm surgc fevel rose and advanccd onto
the land. The difference in hcxght betwccn thc contour ]me and the highest
pomt in the arca was only about 30 cm, suggestmg that the local pcople _



were not exaggerating when they said some of the waves went over the
highest point into the lagoon.

2) Damages to the shcds and houscs

~ Fig. 2-22 shows damages to the sheds and private houses. The
harbour area sandwiched between the north groin and the south groin is
congested with many buildings and the damagés concentrated in this area.

- The cooperative shed, the soap factory, the. copra shed and two
private houscs were destroyed entirely.  The houses on the northem side
were built quite sturdily with solid concrete blocks and were repaired
immediately after the cyclones. Those on thc,_southc_n_x side _stoi_)d in the
palm groves and would havg. been protected by the palm trees except the
fact that they were mainly obsolete and fragil'c_. Fallen buﬂdings:_éuch as -
the sheds and the factory have been removed, leaving only the foundation
and many armour stones showing the signs of the rhajor disastcr These |

-buildings acted to protect private houses and the coopcratlvc storc standing
'_bchmd them and flooding was about the only damage suffered. Hardly

any damages were obscrvcd to pnvate houses in. thc areas other than thc
harbour area, '

2-3-5 Plamﬁng of ,tﬁe Faciliti'cs" L

1) Grmns and wharf _ T R PN _

The offshore waves were. hmdcastcd w1th the return perlod of 50

years using the above mentioned method, and based on thern the dcmgn _

wave height for the structures was obtained. The incident- -anigle of the

- waves was used for calculatmg the' wave force in the dlrectlon

' perpendicular to the top of groin and the wave force. of thc stcm ‘waves |

was considered for the middle and the base pomons of thc grom : _

.. _The crown height was dcsxgncd to prcvcnt occurrcncc ‘of big-

. overtopping waves in the harbour even when the. offshore wavc w1th the
- return period of 1 year came(about 2.0 m) '

The groins are t0-be buiit entirely. w1th 1n—sxtu concretc 'I}lc coral :

rock. surface will be. ground to makc the m—sﬂu ‘concrete: body and the"'

coral base completely mtegral and to prevent scattcrmg of the groms by.
-abnormal waves ' ' R i

_f., 4337'f'°



_ The wharf is designed to accommodate fishing boats of 30 ton class,
and a bollard and fenders will be provided to secure the safe berthing.
The access road from the wharf at the center of the north groin to the
hinterland will be paved with concrete to allow passing of trucks and will
be joined with the truck road of the island.

(NB)Three plans shown in Table 211 were studied for the groins and the
gravity type by in-situ concrete was chosen finally.

2) Channel and anchorage
The channel width and the anchorage basin will be expanded in
order to secure safe passing of the boats.

~ 3) Seawalls . _
As some houses in_the hmterland were destroyed by the large_
cyc_loncs, a seawall will be bmlt for protection in front of the hinterland.

4) nght beacons and hghtmg systcm

The light beacons for safe navigation and the lighting system for
cargo handlmg at night will .be provided. They will be a solar type to
minimize maintenance and managemcnt work.

2-3-6 Opcration 'a'nd Maintenance Plan

- After complction of the rcconétructcd facilities, rmaintenance and

. _mah_agcmeqt will bgcome"ncccssary after the consumables have been used beyond

- their durable years. Table 2-1 shows thé estimates for material costs and personnel
expense. One or two maintenance and- repair personnel will be required per year
for two days The staff at thc Vltupu Fisheries Centre is believed to be capable of -
the ]ob -

- 2-4 Technical Cobpgratioh"_ -

o Although a JICA cxpcrt is rcndcnng tcchnlcal assmtancc for fisheries
" _mdustry—related machmery in Funafutl, the capltai hc is not mvolvcd with the.



present project. No request has been madé rcgarding the technical assistance by a
fisheries expert. - . : _ . .
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CHAPTER 3 BASIC DESIGN

3~1 Design Policy

* The basic design for the facilities such as the groins, wharf, channel and
anchorage under this project will be according to the following policies based on
the foregoing discussions.

(1) Policy regarding Natural Conditions®

The most important factor to be considered in the basic design of
facilities is hindcasting of the design waves. Its relevance is particularly
noted because the disaster was caused by the attacks of unexpected waves.

The 10 largest cyclones which are assumed from their tracks and
scopes to have brought big waves to the project site in the last 30 years
were chosen, the relevant weather charts were obtaiﬁcd and the wave
hindcasting was performed for each of the cyclones using the spectrum
method.

Statistical analyses of the offshore waves were made in respect of 11
cases including the recent cyclones "Kina" and "Nina" to obtain the design
offshore ‘wave height for the harbour using the waves with the return
period which concurs with the necessary period of use.

The study of the sounding survey and the foundation stability on
which the structures would stand confirmed that they had the sufficient

- strength. - ' _
- As for earthquakes, the study revealed that the country had no
earthquakes of significance which should be taken into consideration in
design, - ' |

. (2) Policy regarding the Socio~economic Conditions
_ Although the country_ is an independent state, most of its commercial
activities are supported through aids from developed countries. This
suggests that the country would not be able to afford maintenance of
structures, etc. which they had built with foreign aids, inevitably leaving
them without proper maintenance or management. It is therefore proposed
to design structures that are as maintcnhnccéfree as much as possible.

-42-



(3) Policy regarding the Construction and Labour Condition -

The country has no construction company, and it is therefore
necessary to procure all the construction machinery from third countries.
They neither have any skilled labours. The study team therefore need to
select a construction method which hardly requires any construction
'machincry or sophisticéted skills. Un-skilled. labour for simple work,

~ however, i is available in this country. -

(4) Policy regarding Local Materials
In Vaitupu Is'land_, only stones (coral rocks) and sea sand (coral sand)
are available. “All other construction materials must. be imported. By
using coral ‘rocks and sand the study team: must try to decrease the
construction costs. '

3~2 Study and Examination on Design Criteria

(1) Dcmgn Criteria

Although Tuvalu has no design - criteria for  civil. engmccnng |
: structures they have "Natlonal Building Code” for architecture. .-
. Weshall therefore rely on the following Japanesc criteria; . - -

‘Criteria- .~ .~ - -~ :Publishers
- ‘Standard design method for structures in ﬁshing ports (1990)
~ Japanese Association of Flshmg Ports
chhmcal standards for famlltles in fishing ports, and. armotatlons (1990)

Japanese Association of Flshlng Ports
Manual for pianmng fishing ports (1992) RN
; Japancsc Assoc:latlon of Flshmg Ports
Technical standards for pon and harbour faqlrtlcs, and annotatxons (1989) '
Japancsc Assoc1at10n of Ports and Harbours '

(&) Dc'sign Co_nditions_-

1)T1dallcvcl T
_ H.W.L. DL +174m'--_,r:_-.x-_,:---,z
MWL, DL +093m



LWL ;DL +012m

2) Design waves
Offshore wave height ; H1/3 = 5.8 m
_ . wave period ; T1/3=14s
Dcsxgn wave height i in front of groin ; H1/3 =2.6 m
' - wave period; T1/3 = 145

3) Design seismicity _
Horizontal seismicity; Kh=0
Vertical seismicity; Kv =0

" 4) Foundation S
-~ Strong foundation which can support a gravity type structure.

5) Materials

Concrete peé'ific gfavity, 7 .—.1 8t/m3 .
Compressmn strength; ¢ = 180 kg/cm2
Rcmforcmg bars

Allowablc strcss, -~ 0'=1,800kg/em2

3-3 Basic Plan

' Bé_si_cal_ly, the p_r'ojéct under. ‘thc" previous grant a_id_ programme will be-
followed as much as, possible. and improvements will be made where. feasible.
- :Tabic 3-1 outlmcs the content. and scopc of the pmposcd facilities. Fig. 3-1 shows -
the layout plan and Figs. 3-2, 3-3 and 3- 4 the cross sections of the structurcs

| 3434-1 Léyoilt_ Pla_n _

(1) South and North Groms o :

A groin 1s cxpccted to prcvcnt mﬂow of the littoral sand. attnbutablc
to the l1ttoral current and to prevent lowcnng of calmness in the fisheries
ha:bour duc to the i lncommg waves,



In order to meet these two functions, the south groin will be
extended offshore by 175 m and the north groin by 165 m from thc coast_

line.

To secure _the wave preventing effects, the tips of the two groins will
be bent inward to narrow the mouth of the harbour to thereby decrease the
waves coming into the harbour. The south groin will be extended further
offshore than the north groin to seccure safety of the fishing boats -
anchoring against the incoming waves from the SW direction.

- Table 3-1 Outhne of the Planned Facﬂltlcs

Facility(Structure)

Contents and scale

Removal of existing groins

Gravity~type concrete
South groin - - {Length x Crown width .

Removal of broken south and north groms, zbout 5,000m3

BeseSﬂmx4m,Mlddle?ﬂmx!sm,TanSmxSm

North groin Length x Crown width  |Base 80 m x 4 m, Mlddie 55mx6mTop I mx8m
Wharf Water depth -3.0m
' Length X Apron wxdth Extension 5 m x 10 m

Jib crane’ s One -

Bollard - One :

Fender |One set . -
Channel ~  |Bottom widthxDepth = {26 mx-3.5m
Anchorage " |Width x Depth  |edmx-3.0m
Light beacons . [Solar type Two .

Navigation aids  |Concrete anchor type

Lighting facilities |Solar type

Seven buoys (channel an;i anchorage), Two beacons :(land)
Two . o R :

|South seawall  |Gravity-type concrete . |75m
North seawall _ |Gravity-type concrete. . {40m R
- |Accesstoad  |Concrete pavement Width 4 m x Length 20m o
~ ISlope protection | Armour stones with concrete ﬁmng 20 m x 40 m, 2 Slope faces P
Slipway ' Concrete pavement - - Lcngth 10 L
(2) Whart

In order to fac111tatc anchoring of ﬁshlng boats of “Manaul class,
the water depth of ~3. 0 m and the length of 25 m (20 m for the cxlstlng
wharf) were planned. Although the iength of- the: sub]cct boat is'18:4 m,

- there should be some allowance, -~ S :

- For safety in bcrthmg, fcnders will be prov1ded and a bollard wxll be

built to expand the ‘wharf. A conosmn-resxstant ]xb cranc (500 kg) Wlth a

manual wmch will bc rc-bmlt

B R
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(3) Channel
The channe! should have depth and width sufficient for nav1gatmn of

vesscls. By adding 1 m to the draft (2.15 m) of the subject vessel and _'

considering the ease in construction, the sea depth is set at ~3.5 m. The
-width is S to 6 times the width of the subJect vessel and is obtained by the
followmg formula, ' ' 3

- 5~ 6x vessel width(4.8 m) 24~29m :

The harbour will become a shoal dunng the low tide cxcept the
channel. Navigation at this state will easﬂy cause a _boat to be stranded by
a slight error in the direction. Local fishermen want to have the channel
width extended as much as possmle to secure safety. of boats. The bottom _
width of 26 m is thereforc chosen for the channel. |

(4) Anchorage .

The dnchorage should be calm and have sufficient surface area and
depth to facilitate safe. anchonng, smooth operation and cargo handling. -
The harbour rcquxres a spacc for turnmg boats in front of the wharf and its
arca should be a circle with the diameter of 3L (L: vesscl lcngth) to alIow -
a fishing boat to turn on its own. By conmdcrmg cases where a vessel may.
be anchored i the turning area, '

" 3xvessel length(18.4 m) + 1.5 x vessel w1dth(4 8 m)
' = 62 7m = 64m.

(5) Light Beacons, Lighting Facilities and Navigation Aids
Light beacons will be installed-at the' top of the south and the north
groins to safeguard the boats entcnng and lcavmg the harbour at night. |
Lighting facxlltlcs will be installed near the shpway to secure safe cargo
operations at night. All of thcm will be solar type to rcducc the burdcn of

maintenance and management. On the borders of the channcl and the

anchorage will be placed nav1gat10n alds for safe nav1gat10n and to ‘mark -
both placcs ' ' ' :

(6) Seawal[ RS : oo AL R
~ In thc harbour’ arca, the coopcratlve storc and pnvate houscs stand' f_f.'::,
_close to each other in the hinterland- of the fishieries harbouir. A seawall" '

with the crown height of +5 0m w1ll bc bullt o protect thesc bulldmgs o

from the ovcnoppmg waves.




(7) Others .
Unpaved portlons of the existing shpway will be covered with
- concrete. The slope protection work of boat yard will be constructed,

3-3-2 Sectional Plan

(1) South and North Groins
The groms are requxrcd to prevent waves. Whlle higher crowns will
_ prevent overtopping waves and improve the calmness in the harbour, the
. groin wﬂl become instable agamst the wave force. Therefore, the groins
. will be madc as low as possible.

_ If thc offshore waves of H1/3 = 2.0 m with the return period of one
year come, the wave height will be about 1.5 m in front of the top of the
gr_om. To prevcnt ‘this wave from gencrating notable overtopping in the
harbou_r, the crown height should be made +3 m. '

(2) Wharf L :
- T“ne watcr depth should bc 3 0 mto accommodatc berthing of the -
- sub]cct vcssels Thc Crown helght Shdll be +3.0m.

(3) Channci . _ _ :
' The water depth should be — 3.5 m to accommodate navigation of
. thc suchct vcsscls Thc channel width at bottom shall be 26.0 m,
(4 Anchoragc
- 'The water dcpth should bc 30mto accommoddtc anchoring of the -
Sllb_]CCt vessels. '
 3-4 Implomentation Plan - .~
3-4-1 C(:}nstfuégion_CQnditidns

(1) Construction Conditions



1) Work habit
. Nommal work hours Monday ~'Ihursday, 8:00~17:00
' ' (12:00~13:00 recess)
: - Friday; 8:00~12:00
Saturday & Sunday ; Hohdays '
Annual holidays: 12 days '
Labour costs: Payment will be according to the standard unit
price prescribed by the Island Council where the -
" construction. will take _ plac_:c. " Increase in unit prices for
overtime work and work on holiday 'sha'ﬂ be as follows.
Overtime work on Monday~Friday; = 50% increase’
Work on Saturday, Sunday and Holiday; 100% increase _ '
. Social insurance: Employment insurance by paymcnt of 10%
- ofi mcome (5% by the worker and 5% by the employer)

2) Mannc climate -

Although the site has cornparauvcly abundant rainfall,
the rains do not concentrate nor last long. Therefore, the
rains will not affcct the construction work - so much. The
wind of over 11 m/s generates with the: probablhty of 0. 7%,
mdlcatmg that the climate is mild throughout the year. The _
E-N winds predommatcs while SW-NW wind which affect N
-the. site generates comparat1vely often in summer between
December and ‘March. - The swells prcdommate in E~-NE
direction, ‘ '

- 3) Standards for design and construction - - '-

| - The standards. for archltccturc -are sumlar to those of
Australia and New Zealand with some modlficatlons 'I‘hcrc
are no standards rcgardmg civil engineering. -The pm]cct ‘
shall follow the Japanese standards w1th Some mod1ﬁcatlons

4) Constmctlon machmcry

- There are no construcnon machmcry for leasc in
FunafutlorValtupu B SR '



5) Construcnon materials

Stones (coral stoncs) and sand (coral sand) alone can
be procured in Funafuti and Vaitupu. The place for
collecting the materials should be sclected with care by
considering  the 'coastal erosions, etc.  As the rainwater
accumulated from the building roofs is used for daily life,
there is no fresh water for use in construction; Therefore, the -
water from the.two wells in the island will be used.

(2) Factors to Take Notc in Construction

1) Transport of construction materials and equipments
Construction materials and machinery except stones and sand
will be imported. Although com_meréial_ cargo ships will be used
 from Japan or a third country to Funafuti Port, cargoes will have to
be transferred to another ship at Fiji or Kiribati, and from Funafuti
- to Vaitupu, the only one cargo ship in Tuvalu will be used. Thus,
weighty cargoes or large cargoes cannot be transported. As the
number of services is extremely limited and the storage space in
Funafuti is also llmltcd a most careful plan for transportation is
nccdcd

2) Landing of construction materials and equipments
As Vaitupu Island is surrounded by shallow coral reef, the
, matcnals and machinery must be landed by using the channel for
. the: fisherles harbour built prcvmusly or landed on the ad_]accnt
o coast at the time of high tide. Use _of small boats with outboard
engine should be carefully planned particularly between December
" and March when the west wind blows .fréquently and affects the -

3) Transportatlon means -
“As the means of transportatmn to. Vaitupu from- Funafuti,
- _there are just threc ocean—going shlps in the country every one of
: : ;whlch is uscd for support of ﬁshcry opcrat;ons, emergency contacts
' Lw:th othcr 1slands and cargo transport toother -islands, ~For
. transport of pcrsonncls 1o bc cngagcd in the prcsent pro;cct it is
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nccessary to use a hlgh spced ocean going boat and make detailed
plans carefuliy

4) Communication means - | o
' There are no fclcphohc lines in ‘Vaitupu; there is just one
‘wireless radio station. The time zones for use of the wireless
' telephone: are one hour in the morning and 30 minutes in the
afternoon from Monday to Thursday and one hour on Friday
mornings, thus causing congestions, and international telephone
can bé-vcry poor.” In order to facilitate smooth’ progrch of the
work, it will be nccessary to pr0v1de altematlvc commumcatlon :
means. ' o

5) Dispatch of technical personnel

' As there are no skilled technical cxpens in Tuvalu, we should
plan dispatch of appropnatc numbers of technical’ experts from
: fapan at app'ropr'iate' times and periods as the mhst_r&étit_)n proceeds.

" 6) Mcdlcal facﬂmcs :

- As there. is no adequatc medical facility or a doctor in
Valtupu special consideration should be pald to s1ckness or
mjunes durmg the constructlon work '

7) Accommodation :

As there is no pubhc accommodation facxhty with adequate
amenities, a' private house will ‘be rcnt_cd dunng the construction -
work to secure accommodatioﬁ.for the staff.’ '

) Accndcnt preventlon

As there are works which entail the i use of dynamltes, safety _
precautions for the 1slar_1dcr_s and the_lr houscs shoul_d be taken. '

3-4-2 Implefn_ehtation Mcthb_d o

' Thc pro_]cct is nnplemented w1thm thc framework of the Iapancsc'_ S
Govcrnment's grant ald After the pro;cct 1s appmved by the govcmmcnts of thc' e

‘ two countnes and E/N-is cxchangcd thc pI’OJGCt w111 be 1mplcmcntcd formally



The Government of Tuvalu will then appoint a Japanese consultant
company and detailed design of the facilities will be started. After completion of
the detailed dcs1gn and tender documents, a Japanese construction company
appointed by tender will start the construcnon work.

At the start of work, the materials and equipments will be transportcd w1th
fewest lots possible in the initial phase of the work in view of the inconvenient
transportation to Tuvalu from Japan or from any other third countries. Based on .
the investigation of the forwarders, etc., the period from procurement to delivery to
the site of materials and equipments is estimated to be about three months. As the
site is situated on an island l_oca_ted_.oﬂ ‘coral reef which becomes exposed during
the low tide and as thcré are no port facilities for landing these materials and
equipments directly, large machinery will be limited to minimum, Small machinery
.and ménpow_e_r-.will be relied on in construction as they can be used on Jand or
while waiting for tide. '

_ Government of'Tuvalu . Government of Japan

7

Consulting Firm

 Pr0jéQt‘lanager :

Engineefiﬁg_Staffs

- Civil Engineers Facility Design

— Construction Plan

— Cést Estimate

— Tender Documents .

-\~ Specification, Drawings
* b Natural Condition_

= Site Management |

- _Inspection

Coﬁstruétion'COmpany

_ Fig. 345 _ Organiz_ati'o_n Chaxt_o_f ij_cct Impi§m¢ntation'

It will be neccssary to remove ‘all the facﬁltlcs which had ‘been damaged
cxccpt thc wharf cmbankment m ordcr ta secure stability for the new structures
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Only after that, construction of the new facilities will be started. The work will
consist of removing the existing structures, e:rcavation and dredging of the
anchorage and channel, and constructing gravrty type groms with in-situ concrete
placmg By following these steps, the period of construction will be about 11
months, Fig. 3-5 shows the organization chart for project implementation. -

3-4~3 Constriction Supervisory Plan

‘Based on the Japanese Government's grant aid policy, the consiltant shall
‘organize a project team for detailed design and supen'rision'of construction work in
the light of the intent of the basic design in order to facrlrtatc smooth progress of
the project. In the ‘phase of construction and supervrsron the consultant will -
dispatch a full-time supervisor to be stationed at site for gurdance and harson work

as well as technical expens at approprrate times for inspection and- gurdance of the
work.

1) Pol'iey for Supervision

1} By maintdining close contacts -with 'the' organs and the persons
concerned- of both countnes the ‘construction of facrhtreb shall be

' completed accordmg to the constructron schedule _
2) For construction of the facilities concumng wrth the design drawings
speedy and appropriate guidance and advice will be offered to those
involved in the construction. : -
3) Local methods of construction using local materrals will be
preferentrally employed whenever possible.

~4) The attrtude regardlng the construction method and technolugy wrll be
that of techmcal transfer so that the effects of a grant aid Cooperation
project’ wrllbefully exerted. _ ' - o
5) Appropnate advice and guidance wiil be grven to mamterrdrrce and

| managcment after dehvery of the completed fdcrlrtres to encourage smooth .
operatron ST '

(2) Construction Work Supervision -



'1) Cooperation regarding the construction contract
The cooperation includes sclection of the contractor, deciding on the
policy for contracting the construction contract, preparing the draft
_ contract documents, investigating the content of the detailed specification
. of the construction, and attesting the execution of the work

2) Checking and confirmation of the work drawings, ctc.
The work drawings, materials and equipments which are submitted
by the contractor will be inspected. B

3) Guidance for the construction work "
. The construction plan and schcdulc w111 be cxamined and guidance
given to the contractor. The progress will be reported to the owner.

4) Assistance in payment to the contractor
The debit notes, etc. for the construction work which are to be
settled during and after:t_hc work will be examined, and assistance given
for going through the necessary formalities,

5) W:tncssmg mspectlons o :

During the construction, mspcctlons of the completed portlcms will
be performed as necessary and guidance given to the contractor. The
consultant shall confirm that the work has been completed and the contract

. conditions have been met, be present at the delivery of the contracted
facilities and obtain confirmation of the receipt from the owner. The
consultant shall also report on the progress of the work, procedure of the
payments and the items required for dchvcxy after completion to those

- concerned of the J apancsc Govcrnmcnt '

-3-4-'4 Procurcmcﬁt Plan o

The f_oll(_)'vivihg issues will - particularly ‘be uotéd"in':prot:urcmcht of the
’ rr'l_atc_rials_ anqmachinéry_ r_cquircd for this project. - s o

(1) Procurcmcnt Pohcy
Smce constructlon machmery and matenalb except stories and sand
are not avallablc in Tuvalu thcsc arc to be procurcd from Japan or a third .



country. In selecting the country: from which they. are to be procured,
economy, quality and supply capacity should be fully studied.

- 1) Procurement from Japan L :

For the materials to be procured from Japan which need to be made
to order or be processed in Japan, a detailed transportation_pl'an should be
made as considerable time is-required for issuing an order, manufacturing,
packing, and shipping and in view of the extremely -scarce number of

~ cargo services to Tuvalu. o L
- The construction machinery shall be procured from Japan in view of
économy, rﬁaintenance and continued use for an extended period of time.

Construction materials and machinery -shall be landed at Funafuti
Port for custom clearance; and the materials will be transferred to a cargo
ship of Tuvalu and the machinery to a transport barge for transportation to
Vaitupu. As there is only.zi very small storage area in Funafuti Port, it is
recommended to maintain close contact with a:Tuvalu implementation _
organ to secure the place of storage and speedy custom clearance.

2) Procurement from third countries

Similar care should bc taken in regard to procurcmcnt from thlrd
- countries. e

3) Local procurcmcnt C oLl G

Stones and sand are to be. pmcured Iocally In sclectmg the site of
collection, consultation with the conccrncd local organizationis essential
to prevent disasters and adverse effects on people's life.

4) Costs | TN P

Cost compansou was made in regard to procurcmcnts from Japan
and from third countries to choose a country with chcapcr costs. For ,:3--
procurement from Japan, the additional costs w111 be needed for packmg,
transportation and insurance, but there. w1ll be: tax:: exemptlons Havmg :
reviewed the procurement plan in the llght of:the forcgomg, procurement: -

of the materials and machlncry for the prcsent projcct was dec1ded as
follows, : Lo
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(2) Items Procured

1) Mateﬁals procurcd
locally: stones, crushed stones, sand, fucl
~ from Japan: steels, steel moulds, light beacons, lrghtmg facilities,
' fenders, jib crane, bollard, buoys, anchors, ropes, efc.
from Fiji: reinforcing bars _ _
from New Zealand: cement, timbers, plywood moulds, gunpowder

~ 2) Construction machinery procured
locally: none
from Japan: high speed ferryboat between Funafuti and Vaitupu,
boat with outboard engine, other construction machinery,
~ materials for temporary works
from Fiji: tugboat, pontoon
from New Zealand: none

' 3-4-5 Implementation Schcdulc

. When the construc;tion‘ is to be implemented with the grant aid from the
Japanese Government, E/N will be concluded by the two countries, the Tuvalu
Government will choose a Japanésc'consultan't firm, and the consultant confract

will be concluded between the Tuvalu Government and the consultant. The project .
will be completed through these steps;’ preparatlon of the tender documents
mcludmg the drawings, invitation for tenders, concluswn of the construction

contract, and 1mplementat10n of thc constructlon work, -

‘As shown in Table 3-2, the period of work for the present project will be

three months for detailed dcmgn and 11 months for construction work mcludlng
dehvcry of the_matcnals and machinery. -
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3-4-6 Scope of Work

(1) Works to be pcrforrhcd by Japan
- South groin |
North groin
Wharf (-3.0m)
Installation of a jib crane
Instaliation of a bollard
Instailation of fenders
Excavation and dfcdging of channel

“Excavation and dredging of anchorage -

Instailation of light beacons
Installation of navigation aids
Installation of buoys
Installatiqn of lighting facilities
~ South seawall '
- North seawall

Access road |

Slope protection
- Pavement for slipway

(2) Works to be performed by Tuvalu

Sccuring the yard for construction work

Length 175m

‘Length 165 m

Length 5 m (extension)
One unit

One unit

One set

One

One

Two units

Seven units

Two

Two

Length 75 m

Length 40 m

Length 20 m x width 4 m
20'm x 40 m x 2 slopes

Length 10 m

- Securing the space for disposing residual carth
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CHAPTER 4 PROJECT EVALUATION AND CONCLUSION

4-1. Bvaluation

Table 4-1 shows direct effects expected from reconstruction of the fisheries

“harbour facilities. These effects will restore primary functions to the Asau

Fisheries Harbour. .

Table 4-1 Effect from the Implementation of this Project

Effect/ Improvement expected

Current Situation Countermeasures
Damaged groins Design a groin which will Effective prevention of
lost functions . not damage other facilities disaster recurrences
at the time of big waves
Boats unable to Dredge the front area and Securing safe berthing
berth at the wharf expand the wharf '
B Use fenders and bollard

Shoaling and narrowing

Redredge and expand channel - -

Securing safe navigation

of the channel width for safe navigation’ gven at night
Shoaling and narrowing |Redredge anchorage and Securing safe anchoring
of the anchorage expand width for safe turning e
Poor access Connect with ~{Improving transportation
road conditions the access road - .
Construction of Protect houses in hinterland Improving people's life
seawalls and prevent cyclone damages - -
Lack of lighting facilities|Aim at safe loading/ unloading |Improving safety -
and light beacons ~|at night in harbour _ in the harbour
Slope protection Armour stones cover the slope  [Preventing disaster
: . with concrete to prevent scouring|recurrence B
Debris disposal Transport to - Preventing disaster |
~ lappropriate places recurrence

Preventing re—shoaling of the
channel and anchoragc

In addition to-the above mentioned cffcéts, the following advantages are

‘expected as the country's National Developmcnt'Programmé progresses smoothly.
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1) Added values of fish catches will be increased as the distribution system and

machinery are improved. With extended storage life and enhanced freshness

of fish landed on the island, a stable fish supply becomes possible.

2) Construction of fisheries harbour facilities and the Fisheries Centre on the-

island is being planned ahead of similar projects in other islands, Thc nation is
' watchmg the effectlvcness of the pro;ect with grcat 1ntcrests

Early re_construction of the fisheries harbour fac_ilitics_on_th'e island ‘will
invigorate the fisheries of Vaitupu as well as of the entire country and ensure a
stable supply of fish proteins; and is expected to’ contnbute to the promotron of
marine products cxpon in the future.. '

4-2 Concl'usio.n

The fishenes harbour facrlmes to be reconstructed under the present progect B

had been completely destroyed by the largc cycloncs which attackcd the country in

January, 1993. - These. facrhtres were posmoned as an- lmponant lmk in. thc Lt ;_

country s frshenes developmcnt programmes

Although small boats with outboard engines can ‘enter. the. harbour thanks to e
the emergency repairs: undertaken after the dleaster, scattcrcd debris’ may cause: o "

another shoahng of the channel and anchorage

Restoration and rehabﬂrtat:on of the fishenes harbour by the full scale'._-'_: :
reconstruction based on the dcmgn which fully takes 1nto consnderatlon the lr:ssonS

. learned from the disaster is cssentxal and urgcnt

The rationale for the gfant a1d in the framework of thls pro_]cct 1s dlscussed__ o -
as follows in further detall S -

1) The: ﬁshenes harbour damaged by . thc cyclones of the unprecedented L

magmtude was ongmally bullt by the grant aid from the govcrnment of Japan .
2) The. pIO_]cCl wrll bencfit poor people and w111 basmaliy stablllze thclr' o
livelihood. i S T T e

*3) With the unplementatlon of thls project, the mamtcnance and managcment- o

operatlons undertaken for the harbour w1ll be made ca51er

e



" 4) The project concurs with another one for Vaitupu Island under Fourth
National Development Programme (1988-1990).
5) Undesirable effects are not foreseen on the environment.

The study team would like to make the following requests to the
Government of Tuvalu in order to facilitate the implementation and the
management of the project in a more smooth and effective manner.

1) Full-scale cooperation in construction

_The large cyclones "Kina" and "Nina" not only destroyed the
fisheries harbour facilities on the island but also ravaged its residential areas.
As the implementation of this projcct'requir_cs a full understanding and
cooperation from the Vaitupu Island Council and the isla_ndcr_s, the study
team requests the Government of Tuvalu to take an active initiative for a
smoother operation. '

2) Thorough mamtenancc and management

The study team has designed structures that rcqulre little
_maintenance, with the full’ knowl_edgc that jib crane, light beacons and
lighting facilities, however, essentially need maintenance. chular and
_adcquatc maintenance and management alone will be able to extend their
capacity. - The study tcam rccommends to allocatc sufficient budgets for
- their maintenance. :

As for the httural sand near the fisheries harbour, the study team
recommends a long term ob_scrvatlon (about once a year) and taking
necessary precautionary measures.

 3) Development of human resources. :
'I’hc lack of civil engineers in the country has delayed reconstruction
proccss followmg the. disaster caused by both cyclones. The study team
* fecommends: to take this opportunity by trammg engineers who will be- geod
. counterparts in this project as wcll as qualified experts for the fi sherics
. harbour of Tuvalu, ' '
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Appendix-1 Member List _of Survey Team

The Following personnel are assigned to participate in the field survey for the
project, : ' ' -

Name =~ Assignment . Position

Mr. Takeru Kato  Team Leader . Duputy Director,
7 Fishing Port Planner Fishing Port Construction Division,
o ~ Fishing Port Department, '
Fishing Agency,
Ministry of Agriculture, Forestry and Fisheries

Mr. Kazuhiro Kurosawa Second Basic Design S_fudy Division,
~ Coordinator. . Grant Aid Study & Design Department,
: L Japan International Cooperation Agency.

"~ Mr. Tatuo Fuke - Chief Consultant .~ Nippon Tetrapod Co., Ltd.
o Port Ci_vi!_Enginecr R ' :

M Gén-ichiro-Shimoji _ :
' Natural Condition
Surveyor -

Nippon Tetra_pod Co., Ltd.

~ - Mr. Makoto Namatame =~ Central Consultant Inc.
S - Construction Planner -
__ Cost Estimator -~




Appendix-2 Survey Schedule

Field Survey Scheduls

Day Date . Toam Leadsr, Coordinator Gh|s;t£|}2:;:::ant. Construction Planner. Natural Condition
Fishing Pert Planner Port Civil Englfneer Cost Estimator Surveyor

| tlhug. 13) Sat, ' ' ' Nar [ta (N2034) — ]

2| 14|sun = huokiand

3 15| Mon | Narita(FJ303) — Agresment of Fiald Survey

4 16| Tus| Nadi{PC124) — Suva, Courtesy oali to the Embassy of Japan and JICA Awkland(le)-*Mn .

= ' ' o ' Nadi—Suva

& 17] Wed w:(wob@) —Funafuti, courtosy(oall to linutrv of Naturai Resoums

6| 18| Thu] Explanation on Fisld Survey Scheduls :

1 191fei] Investigation of Funafuii, smul IntIM and Dlscusslon with Flsherlos Dspartnent

8 20 Sat | Funafutl-—vValtt_:po (by Te Tluta_)

8 21{3un] Site Investigation Team Besting

10 22| Moni Discussion with Vaitups Island Council i

1] 23| Tuel Vaitupe—Funafuti (by Ts Tautal) ' | Naturai Gondition Survey
12|__ 24| wed] Disoussion on Ninutes L : Data Colleotion : "

13 25[Thu{ Signing of Minutes with ¥in|stiry of Hatural Resources _ s "

Wl 26|Fri| Fonatuti CM011) —Nadi PG128) —+Suva Investigation of Damages "

Courtesy call to the Embassy and JIGA

15 27| Sat] Suva(FJ950) ~+Brisbane Teanm Moot ing "

16 28] Sun Brisbano(dLﬂﬁ)—-ﬂirita Fmafutl--Vaitgpe(by Te Tautu) - _ LR

i7 231 %on Invosti;ntion of D R "

18 30| Tue | " . !T Data Golloetlon "

19 311 Wed Dlsaussmn with Yaitupe Island Counol | L
L 20{Sep. 1| Thu Vaitups—Funafuti (by Te Tautal) e

21 2| Fri Inves. of Damages - | Data Colisction "

22 3/ sat “ . . el "

23 4} 5un .M_l_gl_ti_rm . :

24| sfwen Visit Winistry of Natural Resouross | Matural Condition Survey
2| 8lTue Data Colleotion, Funafuti (oM —~Swva. |- w . . . |
26  TiWed Goﬁrtasx oall to the E.lligss_x‘and_dlm. - L .

2] sl Data Collsotion, Swa(?i014)—bedi | Vaitups-Funafuti

2| __8iFri | Nadl (FJA40) “sAuck |and, Date Gl leotion | Data Géitaétion "

29 10} sat - | Auckiand (NZ033) —sMar ita o
| 30 11} Sun Data Anafysis -

31 12 Mon Data Col Teution

. 13T Funafuti (OR013) =Suva-r
33 14] Wed T Madi ' . -
1] 15iTng | i Fooon) ~Marita - |




'Apperidix-3 Member List of Party Concerned in the Recipient Country

1. The Government of Tuvalu
1.1 Ministry of Natural Resources

Mr. OTINIELU TAUSI

Mr. SIMETI LOPATI

Mr. SAUTIA MALUOFENUA
Mr. KELESOMA SALOA

Minister
Sccretary
Director, Fisheries Division

Extension Officer

1.2 Miﬁistry of Labour, Works and Communications

'Mr. POKIA TIHALA
* Mr, SIO PATIALE -

Assistant Secretary
Director, Marine & Port Services .

1.3 Ministry of Finance & Economic Planning
. Mr. TINE LEUELU Secretary

1.4 The National Fishing Corporation of TuvaluNAFICOT) |

Mr. SEMN SOPOANGA TAAFAKI General Manager

l.S'Dcvél'Oi)'rn.cnt Bank of Tuvalu

. Mr.PAANIK.LAUPEPA

Manager, Business Advisory Services

- 1.6 Vitupu Island Council
~ Mr. [IUTA TANIELU President
* Mr. MONO MANALEA - Former President
~ Mr. TELAVA IELEMIA Vice President
* 'Mr. MOUPA FAGALELE Ex Vice President
Mr. IAPESAVAVE " Executive Officer
. Mr. MAGAONO PAPUU

Meinber of the Council



Appendix-4 Minutes of Discussion

" MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY
oNn
THE RECONSTRUCTION PROJECT
L OF VR
THE FISHERLES HARBOUR AT VAITUPY
TUVALU -

In response to 4 request from the Government of Tuvalu, the Government of
Japan decided to conduct a Basic Design Study on. the Reconslructxon Pro;ect of
the Fisheries Harboug at Vaitupu  (hersinafter xeferred to. as'"the Project")
and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Tuvalu a study team, which -is headed by Mr. Takeru Kato,

Deputy Director of Fishing Port Construction Divisiol,: Fishing Port Depart-

‘ment, Fisheries Agency, Mirnistry of Agriculture, ForeEtfv:andrFiéﬁeﬁies and is
scheduled to stay in the coontry from August 17 to September 13, 1994. '

The team held d1scu331ons wlth the offlcia1° concerned of the Government
of Tuvalu and conducted a field: survey ‘at- the study-araa.

In the course of dlscuss1ons and fleld suxvey, - both parties'have con-
flrned the main 1tems descrlbed on the attached sheets The |'eam will proceed '
to further works and prepare the Basic Design Study repott

~ Funafuti, August 25, 1994
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ATTACHMENT

OBJECTIVE

The objective of the Project is to restore the fisheries harbour at
Vaitupu damaged by the cyclones.

PRQJECT SITE

The Project site i§ located at Vaitupu island as shown in Annex I.

RESPONSIBLE AND EXECUTING AGENCY

Responsible AgenCy : Ministry of Natural Resources,
Executing Agency : Fisheries Department, Ministry of Natiral Resources,

ITEMS REQUESTED BY THE GOQVERNMENT OF TUVALU

 After discussions with the Basic Design Study Team, the project items
which were fiﬁélly reguésted_by the Tuvalu side are gshown in Annex II.
However, ' the final components of the Project will be decided after
further studies. | ' ' ' .

JAPAN‘S'GRANT‘AID SYSTEM

(1) The Government of xuvalu has understood the system of Japanese orant
Aid explalned by the team.

(2) The Government of Tuvalu wiil_take necessary méaSureé,-described in
Annex 1I1 for smooth implementation of the Project, on condition

that the Grant Aid Assistance by the Government of Japan is extended
to the PrO]ECt _ :

: SCHEDULE OF THE STUDY

(1) The Consultants w111 proceed to further ‘stidies in Tuvalu until -
September 13 i994. :

(2) quéd_onjthe Minutes "of Discussions and téchniual examination of

the study results, JICA will complete ‘the final report and send it to
the Government of Tuvalu by January, 1995

'1cj(;é-‘]' .1,‘; - i. Cﬁiﬁ'
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ANNEX II. ITEMS REQUESTED BY TUE. GOVERNMENT OF TUVALU

‘The project items requested by the Government of Tuvald are listed as

followings;
1._Rehabilitation of Groin
2. REhabilitgtion of. Landing Pier
.j'3.‘Remqvél of_debrig-and.drgdging bf_Rééf Access Channel and Anchorage
4. Répair of:Slipway
5. Repai: dﬁ_Béacﬁié:otécfion
6. Equipment:

*Light Beacon

*Jib Crane’

\9



Annex 111, NECESSARY MEASURES TO BE TAKEN BY TUVALU

(92 ]

10.

11,

12.

To secure the.slte for the Projectn
To clear the site prlor to commencement of constructlon.

To undertake Incldental outdoor wotks such as fencing and gites ln and
around the site. - . . 7

To construct the access road to the site prior to commencement of con-
struction. '

Te ensure prompl tinloadlng and customs cleafance at thp'port of disembar-
kaflon In Tuvalu and Internal . transpnrtahion “of tmportnd mnter[nls and
equlpment to the constructlon slte. '

To exemplt any equlpments, materlals and supplies hrought Into and/or
purchased In Tuvalt In connmectlon witli the performanae of Lhe works rrom
any tax, duties and 1evies which are Imposed In Tuva]u.

To cxempt ananese nationals engaged 1n the Project from custom duties,
Internal taxes and other fiscal levies which may be imposed dn. Tuvalu wlth

tespect to the supply of tle products and services undetr the verifipd
contract. :

To accord Japanese natlonals whose services may be réquired in connection

with the supply of products and the services under the verlfled contrart

such faclllities as may be nooeqsaly for thelr entry “and qtay the1eln for
the perlormance of thelr work

To bear commlssions to the Japanese forelgn exchange bank for Lhe hanking'
qprviceq based upon. the Banklng Arrangement

To bear all expenses, olher than those fo be borne by Lhe GranL. necesqary
{or conqtructinn of the facllitles

To malntaln and use propexly and effectlvely the fanilities Ponstructed
and equipment provided under the GrdnL Aid

To coordinate. and solve any - lElﬂLPd matters ‘which: may- arlse’ nth thrd
pnrty ‘In Lhe Project area duxlng implempntation of the ProjecL
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