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D.L
DER
E/N
EIA
FIS
HWL
JICA
JIS
LAT
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MOFA
MPA
MRf
MSL
MTCC
MWSC
NCPE
M/D
ODA
PVC
STO
VAT






13

1998

1.8km?

11

600

13

298km
202

1987

1991 1992

1.3

1,190

27 7
26

19
2m
1999
6
1987 1989
1994 2000
2000
5

23



1291
1327

350m 11m

1/50



md /)

295.2 2.1 3.0 2 10 ¢

470.0 21 2.0 0.01

356.2 2.3 3.3 2 10 4

159.7 2.3 2.5 0.01

46.0 2.3 2.3 2 10 4

1,327.1
50cm 50
20 A,B E 24m
C,.D 5m
90cm, 11
25
14.36
14.31 5
50
1/50




10ha
8,000

170

50



oL 1-1

Lo e 1-1
1-2-1 1-1
Lo2-2 1-2

2oL 2.1
DoLmd e 2.1
Dodm2 2.1

DD 2.2

Do3 2.2
Do3-d 2.2
Do3m2 2-3
D.3-3 2.3
2-3-4 D 2.3
2-3-5 3 2.4

Dl 2.7
D=l 2.7
DD 2-8

oD e 2-11
DDl 2-11
DD 2:12

oL s 3-1

o2 3-2



Be2od 3-2

o2 e 3-4
o3 e 3-4
oI T PP PP P TP PPPPPPPRPPIN 3-4
Bu3m e 3-15
Bm33 e 3-17
el 3-27
ool e 3-27
oo e 3-28
Bed-3 3-29
Q-1 et 4- 1
A-T1-1 ettt s 4- 1
A-1-2 4- 1
A-1-3 s 4-2
A-1-d s 4-2
A-1-5 s 4-3
A-T1-B ettt s 4- 4
A-1-T 4- 4
A-0 e 4-7
A-2-1 s 4-7
A2 4-8
-1 5-1
oY 1 PP P PP T TP TPPPPPPPPRRI 5-1
Dol e 5- 3
Do 5-4
Y TP PP TP PP P UPPPPRRR PPN 5-4
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600 km 750 km
7<09 0<=45 72<=31 73<48
820 km 130 km
1,190
19 298 km?
2m 202 277,000
1999 *
* Statistical Year Book of Maldives 1999
1.8 km? 6
4,000 1998 35 /km?
1995 3
2.7
6 10
200 mm/ 20m/sec 12 3
30.5
25.7 1,910 mm 1992 1996
1-2
1-2-1
121 105 ha
20 30 cm



1970

85 m3

10 20 cm

1.2.3 1.2.4

1-2-2

1.2.2
57

1987 4
1987 89

1.8 km?

1987

4



1991 92
1994

1987

121

1.2.2

1.2.3

1.2.4 1987 4






2-1

2-1-1
6 2001 2003
5 Fifth National Development Plan; 1997 2000
5 National
Priority 3
1999 2 Second National Environment Action Plan
NEAP I1 1 2 “ ” “
2-1-2
GDP
9.6 11.6 18.3 171 4 57 1998
76 1998
1998 Statistical

Yearbook of Maldives 1999; Ministry of Planning and National Development



GDP( ) 17.46

1 GDP 6,528
9.1 *

41.49

8.78

22.20

20.06

1.59

* at Constant 1985 prices

2-2
ADB
1992
ADB
2-3
1987 89
231
2-3-1 20.51
1987 4 10 15
4 24

2.46
920

3.54

0.75

1.89
1.71

1991 92

1987 89

1997

MPA



30

10

2-3-2

2-3-3

2-3-4

1995

8

23

1.52 km

10

1994

1991

3.5m 3t

1990

1991

13.70

764m
1996

Im

3

10

11.78

92

1987 7

1

1992

1994 1995

1993

1993

8

1996 1997

100m><

12

2



100 m

1996 10

2-3-5 3

231

231

1998 3
13.80
3
1,546 m
1998 11

1/3 1
1,226
1998 1999
1994
1997
2000 3



2.3.1

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
|
| |
_
B/D
DA—
|
—
B/D
D/D
_
B/D
[
_
B/D
LY
| ——]
B/D




2-4

2-4-1

10

1994

241

2

20cm

H.W.L +1.3

L.W.L +0.2

5cm  10cm

24.1



2-4-2

1)
7 09 0 45
6 11 12
1998 241
1994
5 28.4 31.9 25.3
73 85
1994 1998 1407 mm 2141 mm
mm 1994 2 1.2 mm 10
mm
28 51
1998
241 1994 1998
mm
1 30.6 26.1 102.7 262.2
2 30.8 26.3 32.6 255.4
3 31.6 26.8 40.4 291.4
4 31.9 26.9 127.6 260.9
5 31.2 26.5 251.6 204.1
6 31.0 26.4 139.4 193.2
7 30.7 26.0 166.8 204.3
8 30.5 25.9 157.3 239.2
9 30.2 25.7 196.4 207.6
10 30.0 25.3 271.1 216.8
11 30.1 25.5 223.8 225.4
12 30.3 25.6 207.9 212.8
30.7 26.1 1,767.6 2773.3

1994

1998

1767.6
587.6

1994



(@)

(3)

(4)

10

0.6 4.6
1999 6
1.5 km
26

2000

2

1.2

1,190

4.6



1993

25 50

45 60 t/m?

(5)

(6)

30m

3.3.2

1/500

40

4 m 10 m N

30

10 m

1/500

10 t/m?

1m
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2-5-1

1998 11

Ministry of Home Affairs, Housing and Environment; MHAHE

MHAHE
EIA

1989
the Environment: NCPE
EIA MHAHE

of Health

and Marine Resources; MOFA

No. 4/93

MHAHE

MHAHE

Environment Affairs, 2

IEE
JICA IEE

National Commission for the Protection of

Ministry

Ministry of Fisheries, Agriculture

1993 4/93 Law

MHAHE

MHAHE

Mr. Mohamed Khaleel; Director,
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(1)

(2)

JICA

252

EIA

()

3-1)

EIA

251

253

254
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3-3)
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60

-12




252

10

11
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21
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IEE
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13
14
15
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17
18
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EIA

IEE
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11.

12.
13.
14.
15.
16.
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18.
19.
20.
21.

22.

23.

2-15
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600

89

98

1991

1994
1993 B/D 1994 96

6 4 1998
3m
92
2000 3
1995

1997 B/D 1998 2000

50 1

1987 4

1987

B/D 1996



3-2

3-2-1

1,291m

(1)

35

5m
150m
150m

350m

150m

30

40m

25m

135

40

30

25

10 12m

15m

30



(2)

MPA

2.3m
+2.0m +2.3m
(3
1987 4 4
1988 1990 3
1/3
1987
+4.0 m
1994 1996
+2.60 +3.00
ODA
1996 1998



1998 2000 1990
30

1)
2)

3)

4)

3-2-2

1991 92 1/50

3-3

3-3-1



1)
1-1)
1,291m
1,327m
1-2)
1-3)
11m

1-4)

1-5)

1-6)

1-7)

1-8)

2)
2-1)

1991 1992 JICA

(@)

1988 6 1989 5
3.3.1



50

3.3.1
Hs m
NW SwW SE
4.6sec 6.7sec 14.5sec
0.95 1.00 1.85
1.00 1.10 1.95
1.05 1.25 2.15
10 1.10 1.35 2.25
20 1.15 1.60 2.60
50 1.20 1.60 2.60
(b)
3.31 NW 1.20 m
4.6sec 1/50
(c)
NW
NW 1.20 m 4.6sec
NW 0.60 m 4.6sec
2000 2 3
05 m




2-2)

(@)

3.3.1 3.3.2
No. 1 No. 8
42 43 44
3.3.2

1991 1992

3.3.1

3.3.3

Ho=0.6m

T =4.6sec
1993
Ho =1.2m
T =4.6sec
JICA
3.3.2
16

No.18 19 20 21

22



3.3.2

N
2
kg/cm? Um
0.4 0.6 mm 3 33 ) 16 22
2 50 5 135 45 60
16 t/m?2 45 t/m2
(b)
type A type C
3.3.3
1.80 2.19 t/m3
1.46 2.39 t/m3
2.6 t/m3 1.8 t/ms3
0.7 1.8/2.6 1.80 2.19t/m3
1.26 1.53 t/m3
1.4 t/ms3
3.31 JICA 1992
3.3.2 JICA 1992
3.3.3
JICA 1992




1.3.3

JICA 1992
No. (kg/cm2) (%) (%) (g/cm3)
E-1 SDH2 6.4 250 17.3 1.80
E-2 80m 34.7 3.80 12.6 2.19
SDH3
E-3 0.88 56.1 5.00 31.9 1.03
1.0m
SDH3
E-4 2.28 20.1 216 21.6 1.81
2.50m
E-5 SDH3 — 10m 48.2 3.03 19.4 1.03
R-1 95 1.11 1.9 1.85
R-2 74.5 3.42 06 1.46
R-3 135.5 4.93 1.2 225
R-4 82.0 3.09 6.0 2.39
R-5 31.2 3.62 6.5 1.98
R-6 13.8 2.83 76 1.66
R-7 46.6 3.79 06 1.74
R-8 40 48.4 2.22 16 2.18
R-9 100mm 57.6 3.13 18 2.10
R-10 47.3 4.42 2.0




2-3)

JICA 1992 12

HWL High Water Level DL+1.34 m
MSL Mean Sea Level DL+0.64 m
LAT Lowest Astronomical Tide DL+0.00 m
LAT HWL

2-4)

(3)

3-1)

MTCC Maldives Transport & Contracting Co.

MCPW

3-2)

MTCC



1999

3-3)

(i) (i)

(i)



(4)

4-1)

(@)
(b)
(©)

4-2)

()

1)

2)
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3-3-2
(1)
62 4
11 4
JIS
Shore Protection Manual US Army Corps of Engineers
2)
HWL High Water Level DL+1.34 m
MSL Mean Sea Level DL+0.64 m
LAT Lowest Astronomical Tide DL+0.00 m
)
Ho = 0.6 m
T =4.6sec
Ho=1.2m
T =4.6sec
(4)
)
10 15m
1 15m



(6)

(7)

(8)

(9)

w = 0.2 t/m?

2.45 t/m3 1.45 t/m3
2.30 t/m3 1.30 t/m3
1.80 t/m? 1.00 t/m3
1.40 t/m3
@=30° o=15°
@P=40<
H=0.5
= 0.6
1.2
1.2
2.5
45 t/m? 16 t/m?
240 kg/cm?
90 kg/cm?
9 kg/cm?
180 kg/cm?

SD30 1,800 kg/cm?
SD35 2,000 kg/cm?



3-3-3

1)
3.3.3
2000 2 27
25
5 10
20 20
10 15
80 90 10
2)
6 3.3.3
5
2-1) 3.34
1.5 m



2-2)

2-3)

2-4)

2-5)

3.3.5

3.3.6

3.3.7

DL+2.30 m

3.3.8

5m

DL+2.1m

3.3.3



®3)

3.34

m3/s/m

2><104

0.01

2><104

0.01

moo|w|>»

2><104

m3/s/m

0.005

0.02

0.05

0.05

0.2

1990

m3/s/m

50

2>10+4

90

3><105

50

2><105

90

1><10¢

50

7><105

90

1>=<10+6

11 4

m3/s/m

0.01

0.02

0.02 0.06

11 4




(4)

4-1)

500mm PVC
DL+0.00 m

DL+0.00 m
50m

4-2)

3.3.9

3.3.3
3.34
3.3.5

3.3.6
3.3.7
3.3.8

3.3.9



3-4

3-4-1

34.1
273 2000
3.4.2 43

ADB

=17

10 10

=<3

__T{.__&\x

Total 273 except Tender Board

341

273




3-4-2

15

1999

3.4.2

I 3 I
- 1 I
-
- 4 I
L] 4 I
H — |
:
1 I 2I
s
1 I 7I
1 — .
34.1
1994 1993 29 1994
1995
1996 1998 1997



500

3.4.1 1993 1999
1,000
1993 1994 1995 1996 1997 1998 1999
38,824 46,000 57,665 65,462 | 121,125 | 112,035 | 121,256
11,760 11,446 32,050 34,910 58,780 26,214 34,107
15,983 27,790 25,151 29,450 61,279 85,007 85,380
11,081 6,764 464 1,102 1,066 814 1,769
29 15 1 2 1 1 1
$ 11.72
1997
3-4-3
5
8
ADB  IDA






4-1

4-1-1

(1)

(2)

(3)

(4)
()

DER

MCPW

4-1-2

(1)

(2)

®3)

(4)



(5)

(6)

4-1-3
4.1.1
4.1.1
3

(@)
(@]
(@]

4-1-4

DER
MCPW



(1)

(2)

P/Q

(3)

4-1-5

(1)

E/N

P/IQ



(2)

4-1-6

4-1-7

(1)
(2)
®3)

80t 45t
20t 11t

(175KVA 100KVA)
500t

300t
240HP 105HP

4.1.2

Banking Arrangement



(4)
(5)

VAT
(6)

(7)
(8)
(9)

Authorization to Payment

4.1.2



4-2

4-2-1

(1)

(2)

(3)

14.36

(1) 7.54 5.77 13.31
5.81 4.18 9.99
0.90 0.89 1.79
0.83 0.70 1.53
) 0.49 0.51 1.00
8.03 6.28 14.31
MRf 500,000
MRf 50,000
MRf 550,000
500
1) 12 4
2) 1US$  106.23
IMRf 9.06
1S$ 63.60
3) 2
4)



4-2-2

MCPW

50



4.2

11

12

( 4.0

A

97.3m)

470.0m)

( 11

159.7m)

)

E

C

356.2m)

197.9m)







5-1

5-1-1
(1)
/50
1><104m3 m sec
10ha
8,000
3
8,000
(2
170

1/50

10ha
8,000

1.2><102m3 m sec

><102m3 m sec

170

100



80 30 24
1,000
2,500
5,000
9,000
10
100 600 25 800
1,500
2,500
5,000
10
150
1,500
2,500
4,200
1 4,000
10,000
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(1)

(2)

20

®3)

48m

40
10

1/50 60cm
1.2

40m
12m

1999

50 1

40cm

10m
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(2)

3)
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1)

)

©)

(4)

()

(6)

()

Ministry of Foreign Affairs

Ahmed Latheef Director General, Department of External Resources
Aminath Didi Director, Department of External Resources

Minstry of Construction and Public Works

Umar Zahir Minister of Construction and Public Works
Ismail Ibrahim Deputy Director Engineering
Ibrahim Shiaz Civil Enginer (Project Manager)

Maldives Ports Authority

Mahdi Imad General Manager
Mohamed Haneef Deputy Director
Ali Ahmed Deputy Director

Maldives Housing and Urban Development Board

Ibrahim Rafeeq Director, Physical Planning
Abdulla Saleem Director

Ali Haidar Ahmed Deputy Director, Physical Planning
Mohamed Ishan Architect

Mohamed Ahsan Civil Engineer

Ministry of Home Affairs, Housing and Environment

Abdullahi Majeed, MP Deputy Minister

Mohamed Khaleel Director, Environmental Affairs
Mohamed Riyaz Senior Environment Analyst
Mizna Mohamed Assistant Environment Analyst

Ministry of Transport and Civil Aviation

llyas Ibrahim Minister

Maldives Water & Sewerage Company

Mohamed Ahmed Didi Director
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Vulnerability and
Assessment 1998

Poverty

Ministry of Planning and
National Development, United
Nations Development Programme
1999

Fifth National
Plan
1997 — 2000

Development

Summary / Volume | / Volume
1

Ministry of Planning,
Human Resources and Environment
1998

Volume I:

Volume 11

Second National Environment
Action Plan (NEAP I1)

Ministry of Home Affairs,
Housing and Environment
1999

Environmental/Technical
Study
Dredging/Reclamation
Works under the Hulhumalé
Project, Maldives

for

Draft Final Stage 1 Report

Ministry of Construction
and Pulbic Works
1999 8

Statistical Year Book of

Maldives 1998

Ministry of Planning,
Human Resources and Environment
1998

1993 1997




6 Statistical Year Book of Ministry of Planning and
Maldives 1999 National Development
1999
1999
1994 1998
7 Cargo Handled by Vesselwise Cargo Operations Division,
1997 /1998 / 1999 Maldives Ports Authority
1997 12 1998 12
1999 12
8 Malé Land Use Map Maldives Housing and
Urban Development Board
1998 12
9 Maldives Meteorological Data Department of Meteorology
1999
1966
1998
10 STO Peoples Choice State Trade Organization
Construction Materials 2000 2
11 The Tariff / Charges for Water Malé Water & Sewerage
Services /| Charges for other | Company Pvt. Ltd.
services 2000 2
12 Prices of Electricity State Electric Company

2000 2
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