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TECHNICAL COOPERATION
BY THE GOVERNMEKT OF JAPAN

APPLICATION

This application Is made by the Governsent of the Renubllc'of'ﬁaldiveé for a

_Deve!obment Study on Seawal! Construction Project in Male' Island to the Govern

-nent of Japan.

1.

()

(2)

(9)

(4)

Project digest

Project Title , ; : .
Development study on Seawall Construction Project in Hale Island

Location
Male island, Republ:c of Haldaves {Shown in Fig 1.1 -Fig! 3 81.3.1

tyExecuting AgENLY
Ministry of Foreign Affairs

- 2)lwplenenting Agency
_Hinistry of Public Works & Labour

Justification of Th? Prnmrt
The capital of ‘the Republic of: Haidlves is Hale - Island where

more than 60,000 residse in a smafl area of less than 2 kal. Hale’ is
a low and flat coral isiand and 1s. extreaely vulherable to high tide
and waves. The isiand suffered seriously from a disatop caused by an.
abnorma! high tide and waves in April 1987. In response fo a request

of the Govetnment-of the Republic of Haldlves ‘for investigation on

damages, the Japan Internaitonal Coorperatqon Agency (JICA) made a
field survey and basic design in July 1987. . Based on The plan sub-
mitted by ,JICA, the construction of the detached breakwaters was
started on September 1988 and are now at the final stages of
construction.along the southern ‘coast as an uroent means agalnst
high fide. The detached broakwaters are expecled (o consideranly re-
duce wave overtopping however in order to ensure safe Tivelihood of
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Fig. 1.1 Republic of Maldives
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" the res!dents of Haio I[stand, the seawatl ronstruction is indispen-
sable, Ihiﬁ thouoht aotomatrcallv leads to this dovolopment atudy on
'seawalt construction profect.

Tho noeds for ensuring safe livelthood to the residents of the
1sland is obvious and the Government has assroned the highest priority
for tho oouwall conatruction project in Hule' Iu!and

(5) Expecteu commencement date of the project study
m_d -June, 1990

(6) Prospectrve funding source ‘
Japancco (:r-ant Aid,

(1) 'Other.relevant Projeéts.

The following DFOJECtS -are closely releated to this particuiar
project and should be studred in deta:i n piannlnq g[[qnmonr ﬁnﬁ
structure of tho seaua!ls

a. ﬂale Land Rec!amatlon Project

“port Development for Inter-island Transport and Fishing Boats
Naste Treatuent Plant :
Powor plant’ Prodoct

Yater supply ‘and Sewage Development Project

. Desalination Plant Project -

Construction Project of Detached Breakwater

P O T —

2. Terss of Reference
(1) Background of the Project

Aoy serrous damage caused by abnormal high tide had not heen
'flecordad before 1986 In the Republic of Haldives but thereafter
' hloh tides occurred three times and caused considerable damages.in
Apr!! 1987, in June and July 1988, - Abrormal hroh trde oecurred al!
over the country from 10 15 in Apri! 1987 and caused damages .on .
seawall, prrvate houses, ai rport termrnal etc. The total loss caused _
by thus hroh irde is esltmated at about uss 6.0 mr!llon concentratrng _

—4b —



(2)

along Lhe heavlly populatod south coast of Hale 1sland. and at the
airport ‘In Rulule Island. The high tides which occurred in 1988 were
smaller in scale than the one in-April 1987 and flooded the area along
the southern coast in Hale. When high tide occurs in Male Island, flood
water continues to stay for a conSJderably lene perled main reason
being the island flat and low lying and not prov:ded with an adequate
drainage ‘system. In 1987, due to a flooding for a fong peraod coupled
with high tempsrature, an cpidce|c of Diarrhea broke out '

The dapages by high tide occurred in\ié&&-were wininized by
preventing flood water intrusion: by constructing terporary stop Water
sand mound of 0.5 m high and 4a wido across the road: in the southern
area of the island. Futher, soil was moved to along the shoreline of
reclanation area to prevent evertenp;ne of waves by the hulldozer
owned by Japanese Construction company worklng for the detegneq
breakwater project.

In response to the. request ot the Gevernnent ef the Renubllc or
Haldives for |nvest|gat|on on dazages’ caused by abnernai high tide, -

. the Japanese Government had an urdornt eiss:on 10 study for 9 days

fron 24th April 1987 The mission surveyed the damaged. sitss and
recomnended. urgent construction of a detached breakwater along the
southern coast of Hale Island and folfowfnu the reconeendatien the
Government of the Republic of Haldives requested the Gevernnent of
Japan a ‘grant aid for this Project.The Japan internatlonal COeperation
Agency had a basic design study mission to work in fieid for 23 days
from 30th July 1987.  Based on- lhe plan bubmllled by JICA detached
breakwaters are now under construction along. the southern coast as an

" urgent means aaainst'tide.

Purpose of study

The sethern area in Male Island |s a iow lying reclatmed land

~ with its eround “level almost the same as the ‘spring hlnh water Ievel

however a: seawaii is not provided alenu the coast Hhtie aiong the

west and east. coasts 5eawalle have . been non&lructed but they are

gbsolete and not properly deslnned aealest h:gh tide and wave over-
topping. The north seawali Is sheltered from WInd waves generated in
the atell by hreakwaters of the Hale.Port_but the croyn_helght ot_the
seawall Is not high enough and was overfiowed in 1988 high tide.



(3)

Yhe land area of Hale is less than 2ku? and accommodates about 28%
of the nations total pobuiatiun of 200,000, In recent vears,population
has shown a high concentration Into the capital forming a extremely
high population gensity i1h Hale, .

- Therefore, in order to ensure safe livelitood to the residents of
Hale Is!and the developrent study of the improvement of the seawafl
In Hale 1stand ls urgantly requlrad

Scope of the study

Sea conditions such as tide and wave are the most fundémental
parameters in designing a seawall

" In deslgning the seawall,peculiar conditions In Hale such as

‘complicated sea-bed configuration in reef area,un-availability of

construction material/equiprent,etc. should be taken into considera-
tion. ' :

The following are the items to be carefully studied and exanined
In this study.

a. Collection of th_e':-dat'a and informéti'on' nééded for the st'udy."_

1) Heteorological Data =

2)- Topographical Data

3} Sotl Invest:gatzon Bata

4) _construction material equupment and Labour ‘

8) Institution and Hanagement Aspects :

8) Asbuiit drawino at existing faCl]ItleS(SUCh as seawa!l
° detached breakwaters, etc) '

b, $ite survey for the Project Site
1) Sounding Survey

'2) Topgraphical Survey
3) Soil lnvestlgatlon



¢, Site observations

A long tern’ systematnc observatlon of s6d cond;tlans has not ‘been
carried out in Haldives. A mechannsu of abnormal high tide is not
fully clarified and the data of tide, wave and current observed at
site are necessary for the ana!ysts But recentlv Government of the
Repub! 1¢ of Haldives engaged Sri Lankan firm (Lanka Hydraulic
Institute)to measure and record the tides and waves moverent -around
Hale lsiand.

Breaking of deepwater wayes causes. wave set- up in the scuth coas{,
A s:mu!taneous observat!on of tide and ‘wave in-/outside the reef witl
give a relationship between wave and wave .set- up

A possuhle relataonshin between current and rlse of sea level is
pointed out in the previous study and the sumultaneous observat:on of
~ tida! level and current is essential for this analys:s

d. Mave H!ndcasting

The helght of deenwater wave in 1987 thh tide is estlmated at
about Am Hind velocity observed in the Asrport Island is about 5 m/s
and wind direction is different from the wave direction. This is the,
same for the case of 1988 high tide and IndiC&teS that the waves were
not generated by local-wind, A previous study reportq that these
Waves m1ght be generated by depression near: Austrat|an 00n£nnent and
propagated over a. jong distance of about b, 000 km as sweli This: study.
seens to give a ¢lear exnlanattoa to the extremely hlgh waves observed
at the time cr 1988 high tide and should be carefully exaained The
wave characteristics in Hale should be anlyzed in the sane nanner if
found necessary. - ‘ S

e. Hydraulic Hode! Test

4 strong intention that a crown heiuht of” the seawali in Hale should
be designed as low as possuble to keep a good !lvnng envnronnent ih
the island necessitates 2 specaa! type of seawa!l d:fferent from a-

stand(?h one,

— 48 —



In the west seawall, a coiicereie apron is provided at the hack
parapet to temporarily stors overtOpped water and return il through
seepage holes. The toe of scawall is very close to the reel cdye and
the deepwatpr waves Lreak on a sleep reef slone. ‘A structural type of
the seawall should he determined through hydraulic model tesls,

. In the south coast, the crown height can he designed lower wilh
the detached breakwater currently under construction. Complicated wave
action Is expected to. take place due to the reef slope. breakwater and
the dredged channel along the back of the breakwater. Hydrautic mode!
tests should be conducted to determzne the optimal structural type: of
the seawall.

“In the east seawall, ‘concrete hlocks should be placed In front
of - the seawall to prevent incident waves from overtopping.The incident
wave reduces its height while preceeding through shal fow reef flat and
is absorbed by concreté blocks. The-condition of overtopping should
be conrirled by hydraulnc eodel tests

The flowchart of'hydraulic mode! test is shown in Fig,2.1.

{scale woda} toal) Calibrotion of wodel -—--—~—-—_‘ Covalorseasures

{ " Scale wodal a3l I : l Scala padel test ]
e 1
Current valoci!y | Saue halyht
and dliveclion and direction
i T
“teterporation : intarpoera{ion
L iR

.............................

| Werarlcal singlation I { Ruuorlul stualation __] .
I Ad}uatuant l .
: \.l < WYorificetion _
I nocasiary o~

. $aiacilon of
 fundewantal plan

- —— s
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Fla 2.1 Fiowchart of Hydraulic Hode! Test l



t.  Design of Strhcture

_ The most apprapriate type of the structure should be determined
through careful consideratioin of the natural condztions the result
of hydrau!ic podel tests, constructioln conditions, avattability of
constructlon material and equ1pmeut constructlon cost, construction
period, etc,

9. Formulation of Construction Plan and Cost Estimate
. Project cost shouid be estimated with-breakdown of local and
foreign portions for each: of'project components, . The construction

nlan also should be worked out’ through consideration of avaliability
‘ of construction material, ehuioment Iabour etc.

h.  Project Evaluation

Yhe project should be justified in its economic feasibility by
~taking Into consideration economic phoject'coéts‘ahd beneflts‘ In this
regard safety of lives of the istand residents,. social and -environgen
tal condition, related projects In the project area, should be given
a special attention.

i, Study Schedule

The ‘Sthedule of the study is shown in Fig 2.2
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3,

Undertaking of the Government of- the Republic of Maldives

In order to facilitate a smooth and efficient con&uct of the study, the
Government of the Republic of Haldives shall take folllowing necessary
neasures. '

(1) to.secure the safefy‘of tﬁe,stddy'teaﬁ

(2) to perm:t the members of the Study teas to enter, leave and sojourn
in the Reﬂublic of Maldives in connection w:th their RESIQHHEnt
therein, a exempt them from ailin reg:stratlon requireaent and
consuiar fees :

(3) 'to exempt the study team from taxes, duties and any other charges
on eouioment, machinery and- other mater:ais brought into and out of the
_Repuhlxc of Haldrves for the conduct_af the study L

(4) to exempt the study teaa fron income tax anﬁ charges of any klnd
1mnosed on or In connectiod with any emolumcnts or al lowances D&id
ta the iepbers of the study team for their services in connectlon with
the lnplementatxon of the study '

(5) to provide necessary facilities to the study tean for reaittance as
well as. utilization of the runds introduced rn the repub!uc of.
Haldives froa Japan in connectlon with the inplenentation of the study

(6) to secure pera:ssion for entry into prlvate properties of. restricted
areas for the conduct of the study

(7} to secure peraission for the study to take all data,. documents and
- hecessary materials related to the study out of the Republic of .

Haidives. to Japan,

(8) to provide available medical services as needed. 1ts expenses will be
chargeable to members of the study teas. B



&

L.
uvis 31 * -8
- pueis] Arn.ﬁ_ u...._,o?.
5 (174
A~
o 2%
#si
FEN—— !\\
;\.
i Faeg
i 22
_. - -,
i W
o
| 7
-
M <
ol
! e ‘_
i = %Y
: & ..Cmuﬁ_
i 7 .;-u_.. lpty (L2}
ﬁ_n. 2, Un.u\\
nﬁ t )
i
v e @
. c: .
: v b 2% e
. 3/ . ﬁm_..?#{ 5 ®
) » -
ﬁnn. . .A__ 0% op 927 Jrvezs .
- . . £r .
a‘w 335 LR g ' : o
:.uuoaih.:é: I . .... i n. \_ sr »
_u._ tg.ad.o.d .
e WL E e .M.f
W ﬁ,y ﬂ.W. mum 4] s
Sl jiE m.wm_u " R
; S i =500, §*
i ...“... u-. uh_#.w ysedoys . ,
S . (gl % 5 b © trrtesad e
- R G sz )
. P
, $ F o o
: Lty -3 /
} Do m o) ,nn?.. .
5 e
EA ...,@n i« o 2
- o 3 \ ﬁ % 5
* W 4 .'m o
g
L. A : o e

or

S/

o

$5/

,r

waveorss

F44

or

&




|

EL '.'!SE:-]
2
i1

Tres

— b4



mﬁﬁﬂz.S/w

SCOPE OF WORK
FOR |
THE DEVELOPMENT STUDY ON
THE SEAWALL CONSTRUCTION PROJECT FOR MALE ISLAND
IN |

THE REPUBLIC OF MALDIVES

AGREED UPON BETWEEN
MINISTRY OF FOREIGN AFFAIRS
~ A

JAPAN INTERNATIONAL COOPERATION AGENCY

JANUARY 26, 1991

MALE, MALDIVES

ek C Dde Uda

Mr/Mohamed Shihab

Dr.Takaaki Uda )
Director of

teader of the Preliminary
External Resources ' : Study Team
Ministry of Foreign Affairs

Japan International
Republic of Maldives Cooperation Agency



Y. INTRODUCTION

11,

In response to the request of the Government bf.the Repubifc of
Maldives, the Goevernment of Japan has decided tc imp]ément fhe
Development Study on the Seawall Construct1on Project for Male is]and in
the Republic of MaTdives(hereinafter referred to as "“the Study"), in
accordance with the relevant laws and regulations in force in Japan,

The Japan Internationa1 Cooperation Agency (hereinafter referred
to as "JICA"}, the official agency responsible for the impiementation
of the technical cooperation program of the Government of Japan, will
undertake the Study in close cooperation with the authorities of
Maldives, '

Ministry of Public Works énd.Labour shai1 act as theICOuﬁterpart
organization to the Japanese‘studyufeam.'A1§o Ministfy'ofVForeign
Affairs shall act as the coordinating organization with other relevant
organizations for the smooth implementation of .the Study.

The present document sets forth the Scope of Work for the Study.

OBJECTIVE OF THE STUDY

" The S$tudy objective is to- Formulate the construction plan of a
seawa11 to .ensure safe Vivelihood to. the re51dents of Male.

III. STUDY AREA

The Study w111 cover Male Istand of North Male Atol1 in the
Republic of Maldives.

~ 56—



Iv,

ITEM OF THE STUDY

1.

Data tolleetion and analysis
- (1)Socio-aconomic condition

(2)Re1atgé development plans
(B)EnVifbnmental aspects
(4)Physical condition

a)Topography '

" b)Geology
¢IHydrology
d)Meteorology
. _e)Others

(S)Construction material, eqU1pment and labour
{6)}Institutional and managerial aspects

- {7)0thers

2. Supplemental survey for basic data

{1}Topographic data

(2)Aerfal photos )
(3)Geological and Geophysical data
(4)Hydrological data’
(5)Environmental data

' (6)Existing factlities related to the Study
'(?)Others

3. Hydraulic and numerical model test

(1)Scale model test
~(2)Numerical simulation:
(3)Selection of fundamental plan

4, Formulation of ‘a seawall conétruction plan

(1)Etaboration of a basic plan for seashore protection
(2)Pre11m1nary design

(3)Cost estimation

(4)Env1ronhenta1 impact. )
(S)Institutional and managerial consideration

® TV



v,

VI.

{6)Project evaluation
(7)Implementation plan

DY_SCHEDULE:

The whole work will be carried out in accordahce_wjth the attached

tentattve study schedule,

REPORTS

JICA shall prepare and submit the fclloyihg reports in Enolish to

“the Government of Maldives.

Inception Report
Twenty (20) copies
Within ona (1) month after the commencement of the Study.

Progress Report
Twenty (28} copies
Within six (6) months after the commencement of the Study.

Interim Report
Twenty (20) coples.
Within eleven (11) months affer the commencement of the. Study.

- DRAFT FINAL REPORT

Thirty (30) copies.

Within four (4) months after sutmission of: the Inter%m Raport
The Government of Maldives will provide JICA with 1ts comments
within one (1) month after the receipt of the Draft Final Report.

FINAL REPORT
Fifty (50) copies _ »
within one (1) month after receipt of the comments

—58—



VII. UNDERTAKING CF THE-GOVERNHENT OF_MALDIVES

1. To féci11tate smooth conduct of the Study, the Government of
Maldives shall také necessary measures:

(1) to ensuse the safety of the Japaness study team,

{2} to permit the,members_of’the Japanese study team to enter,
leave and sdjourn in Maldives for the duration of their assignment
" therein, ahd exempt them alien registration requirements and

consular fee,

(3) to exempt the members of the Japanese study team from taxes,
duties and any other charges on equipment, machinery and other
materiais brought into Maldives for thg conduct of the Study,

(4) to exempt_the member of fhe Japanese study team from income

_ taxes and charges of any kind imposed on or in connection with any
émd]ument_or a110ﬁance'baid te the members of the Japanese study

. team for their_servicgs in connection with the implementation of
the Study, ' '

(5) to provide necessary facilities to the Japanese study team
for remittance as well as utilization of funds introduced into
‘Maldives from Japan in connection with the implementation of the
Study, |

{6} tolsecufe permission for entry into private properties or
restricted areas for the conduct of the Study,

(7)  to secure permission for the Study team to take all data and
documents related te the Study out of Maldives to Japan,

"(8) ”tb pfdvidé_the médicq] sér&ices'as'heeded. Its expenses will
be chargeable'on members of the Japanésé study feam,

U

v
T
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VIII.

IX.

Z The Government of Ma]dives shall bear claims, 1f any: arises
against the members of the Japanese study team resu1t1ng from,
occurring “{n the course of, or otherwise. connected with the
discharge of their duties in the 1mp1ementation of the Study,
except whan. such c1aims arise from. gross neg1igence or willful
misconduct on the part of the members of Japanese study team.

-3 Ministry of Public Works and Labour shall, at 1ts own expense,

'provide the Japanese study team with the- foilow\ng,

(1) avaiiab1e Bata and information related to the StudQ,
(2) counﬁer?art per;onné} ahd-Suﬁpoﬁfing staf;é.

(3i suitéBIexéffiée with ﬁeééésary equipment,

_(4)' credentia]s or 1dentif1cation cards to the member of the

Study team,

(5} veh{d]es with drivers and ﬁdwerboats'wifhioperatbrs,

UNDERTAKING QF JICA

For:the tmplementation of the Study, JICA shall take the fo11owing

measures;
H to dispatch, at its own exXpense, stgdy teams to Ma]divés,

2 to pursue technology transfer to the Maldivian counterpart
personnel in the course of the Study.

CONSULTATION
JICA ang. Ministry of Foreign Affairs sha]T consu1t with each other
1n reSpect of any matter that may arise from or 1n connection with the

Study.
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WRRH3 MM

MINUTES OF MEETINGS
on
THE ‘DEVELOPMENT ‘STUDY ON
THE SEAWALL CONSTRUCTION PROJECT FOR MALE ISLAND.
IN THE REPUBLIC OF MALDIVES

Based on formal reqnest of the Government of Ma}nives, the Government
of Japan through the Japan International Cooperation Agemcy(JICA), has '
agreed to cooperate in the execution of the Development Study on the Seawall
Construction Project for Male Island in {he Republic uf_He?dives.

JICA preliminary study team headed by Dr, fakaaki'ﬁda ﬁisited Male
between 24th and 30th of January. 1991, where they had series of meetings
with the Maldivian aff1c1a1s concernéd with the Study During the visit the
document "Scope of Work for. the Deve1opment Study. on the Seawa11 _
Construction Preject for Male Island" was signed by the Maldivian

'representative and the Japanese de1egatlon. The document defines the terms
and conditions of this bilateral Cooperation for the Study and implementing
and coordinating organizations 1n Maldives and Japan, respective]y. to
facilitate the smooth conduct of the Study.

In addition to the Scope of Work, the Japanese delegation and the Maidivian
authorities concerned confirmed the following: '

1) The Maldivian authorities requested the Japanese delegation to
fnciude the seawall censtruction plan for Funadhoo Is]and in the -
Study. HYpon the request the de1egation had a reconnaissance of
Funadhoo Isiand and promised to convey the request to the Japanese
autnorit1es concerned.. '

2)  As the result of the series of discussions and the reconnaissance,
~ the de!egat1on proposed the reduced Tentative Study Schedule for
seventeen months.



3} Concerning the Undertaking of the Government of Maldives, both
sides agreed that the Maldivian authority concerned will take
necgséary procedural measures for the Japanese study team, tnstead
of the exemption of alien registration requirements and consular
fee (VII.1(2)).

4) Cuncérntng the provision of powerboats stipulated in the
Undertaking of the. Government of Maldives (VII.3.(8)), the
Maldivian authorities prnﬁised to provide the Japanese S$tudy team
with poﬁerboats on the condition that they have an advanced notice .
by the Team and available boats fitted to the Study purpose.

5) . The Maldivian authorities will provide an office with necessary
office equipments such as a telephone, desks, chairs and 1ighting
facilities. ' '

JANUARY 28, 1991
MALE, MALDIVES

o ‘ o Tehachi Ule

Mf.M@haMed_Shﬁhab ' Dr.Takaaki Uda

Director of . Leader of the Preliminary
.'External'Resourbes-:. ' _ Study Team

_Hinist?y of Foreign Affairs : i Jépan Intérnationa1
*Répub?ic of Ha1dives - ' Cooperation Agency
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