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Table 5.1;1(1/2) DATA ON RIVER MOUTH PROBLEM

Flood = Commercial No. of ° Complaint =~ Ho. of Population
Serial HName Problem Havigation Commercial from Fishing  of
' Probten Boat Fishermen  Boat F ishermen

1 Perlis* - yes 20 yes 432 (2333)
2 ‘Baru : - - - yesk* 104 (561)
3 Sanglang - - - - 238 {762)
4 Jerlun - - - - 63 (202)
5  Kedah* - yes 77 yes 536 (1716)
6 Yan - - - yes¥¥ 154 {193)
7 Melaka - - - - 3 {10)
8 Cenang - - - yesk¥ 44 (141)
9 Muda* - - - yes*¥ 201 (504)
10 Perai - - 16 - (26) 50
11 Kerian yes - - yes*¥ 245 603
12  Pinang - - - yes¥* 182 700
13 Bayan lLepas - - - yes 122 50
14 Tg. Piandang - - - yeghk 486 1042
15 Gula - - - yes 216 308
16 Sangga - - - yes 39 76
17  Larut - - - yes 752 140
18  Terong - - - - . 5 166
19 Beruas* - - - yas** {655) 1595
20 Batu - - - © yegk* 16 21
.21 Dinding* - - ek - a0 83
22 Lekir - - - - 26 (55)
73 Selangor - - - yeskE 189 (397)
24 Kapar Besar - - - - 77 (67)
25 langat - - - yesw* 34 {158)
26  Sepan Kecil = - . - - yeg*¥ 23 (26)
27 Sepang - - - - 105 (95)
28 Lukut - - - - 35 79
29 Rava - - - ~ (5} {10)
30 Linggi - - - - 63 (20)
31 Baru - - - yegkt 97 170
32 Helaka - - FEE yes** 111 311
33 Duyong - - - yes 32 95
34 Umbai - - - ves 38 62
35 Herlimau - - - yes 35 69
36 Huar - - - - 167 {251}
37  Parit Jawa - - - - 117 {176)
38 Sarang Buaya - - : - - 35 {53)
36 Batu Pahat - - - - 64 (96}
40  Senggarang - - - yes 35 (53)
41 Rengit - - - yes 57 {86)
42  Benut - - - - 61 {92)
43  Pontian Kecil - - - - 247 (370)
44 Sedili Besar - - - - 311 (167)
45  Mersing* - yes 154 yes 290 (435)
46  Endau - - - - 218 (327)
47  Pontian - - - - 17 28
48 Rompin - - - - 107 405
49  Merchony - - - - 4 11
50  HNenasi - - - - 75 Z28

SN RS S s T R S S s S S S S RS S R R S TR TS S == ==onn

Source: DID, D and Investigation Survey Results
Note: * Dredging has been conducted or is scheduled.
**  Complaint is very strong.
&%k pata is not available,
Figures in parenthesis are estimated value based on interview survey or statistical data.
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Table 5.1-1{2/2)

DATA ON RIVER MOUTH PROBLEM

mmwmEsEe

Serial HName

51 Pahang
52 Terus

53  Kuantan
54  Beserah
55  Kemaman
5  Kemasik
57  Kerteh*
58 Paka

59  Dungun*
60  Mercang*
61 Marang*
62  Terengganu®
63 Herang*
G4 Keluang
65 Gali

66 Pak Amat*
67 Kelantan*
68 Rulah

69 Sematan
70 Kayan

71 Sempadi

72 Rambungun
73 Sibu Laut

74 Salak

75 Santubong
76  Buntal '
77 Bako

78  Sadong

79  Kabong

B0 Oya

81  Mukah

82 Balingian
83  Serupadi

84  Tatau
85 Suai
86 MNiah
87  Sibuti
88 lawas
89 Padas
90 Papar
81  Inanam
92  Tuaran
93 Bandau
94  Bongan
95  Sugut
96  Segama
97  Kalumpang
98  Tawau

39 Umas-umas
160 Kalabakan

Commercial No. of  Complaint HNo. of Population
Navigation Commercial from Fishing E
Problem Boat Fishermen Beat Fisherimen
- - - 164 666
- - - {34) - 86
- a5 - 163 (570)
- - - - B (21}
- - 97 1338
- - yes 42 175
- 23 yes 53 140
- - - 83 267
- b - 66 848
- - yes 23 50
- - yesgk¥ 188 715
yes 181 yes 107 (417)
- - - 34 66
- - - (10} (39)
- - - (8) 15
- - yagkE 28 30
- el - 208 (666)
- - - (15} 35
- - - 4 97
- - - (45) (104)
- - - 7 4G
- - - 0 27
- - - 0 47
- - - 8 54
- - - ¢ 50
- - - 5 122
- - - (92) ‘93
- - - (867) 751
_ ARk - (207) 239
- - - (104) 292
- - - (199) 556
- - - (33) 92
- - - (3) 0,
- - - (33) 142
- - - (4) 12
- - - (4) 12
- - - (31) 99
- . - (161) 167
- - - A00 509
- - yes 123 34
- - - 21 50
- - - 120 126
- - - 54 54
- - - 47 47
- - - 211 211
- Fhx - 26 28
- - - 10 105
- - - 60 400
- Yk - i5 60
- Kk - 5 98

=E=camc==

Source: DID, MD and Investigation Survey Results
Hote: * Dredging has been conducted or is scheduled.

**  Complaint is very strong.
**% pata is not available.

E T

Figures in parenthesis are estimated value based on interview survey or statistical data.
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Table 5.1-«2(1)’2) RECORD OF DREDGING WORKS

ERT P moO=s o T e L ] SmaEmmESosn EE]

Serial Name DID Harine
Department*]
1 Perlis - 1986, '87, '90, '91, ('92)
2 Baru - -
3 Sanglang - -
4 Jerlun - -
5  Kedah i - (1992)
6 Yan - -
7 Helaka - -
8 Cenang - -
9 Muda 1986 -
10 Perai - -
11  Kerian - -
12 Pinang - -

13 Bayan Lepas - -
14 Tg. Piandang - -

15 Gula - -
16~ Sangga - -
17 Larot - -
18 Terong - -
19 Beruas 1988-90 -
20 Batu - -
21 Dinding - 1986
22 Lekir - -

23 Selangor - -
24  Kapar Besar - -

25 Langkat - -
26 Sepan ¥ecil - -
27 Sepang ) - -
28 Lukut - -
29 Rava - -
30 Linggi - -
31 Baru - -
32 Melaks - -
33 Duyong - -
34 lUmbai - -
35 Merlimau - -
36  Muar - -

37 Parit Jawa - -
38 Sarang Buaya - -
39 Batu Pahat - -
40 Senggarang - -

41 Rengit - -
42 Benut - -
43 Pontian Kecil - -
44 Sedili Besar -

45  Mersing - 1981, ('92)
46 Endau - -
47  Pontian - -
48 Rompin - -
49 Merchong - -

50 Henasi - -

Note: *1 Figures in parenthesis show scheduled year of dredging works.
Source: DID, HD '
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Table 5.1-2(2/2) RECORD OF DREDGING WORKS

e T PR S B B L £ o e ] EEEEE]

-Serfal - Name bIb Harine
Department*1
51 Pahang - -
52  Terus (1993) -
53 Kuantan - -
54  Beserah - -
55 Kemaman - - -
56 Kemasik - -
57  Kerteh 1991 -
58 Paka - -
53  Dungun. - 1989, 90
60 Hercang 1691 -
61 Marang 1979 - .
62 Terengganu - 1976, '87, '88, '91, ('92}
63  Merang 1975, 76, '77 - .
64  Keluang - -
65 Gali - -
66 Pak Amat 1991 .
67 HKelantan 1991 1986, '8B, '89, ('92)
68 Rulah - -
69 Semantan - -
70 Kayan - -
71 Sempadt - : -

72 Rambungun - -
73 Sibu Laut - -

74 Salak - -
75  Santubong - -
76 Buntal - -
77 Bako - -
78 Sadong - -
79 Kabong - -
80 Oya - -
81  Hukah - -

82 Balingian - -
83 Serupadi - -

84 Tatau - -
85 Suai - -
86 Hiah - -
87  Sibuti - L.
83 Lawas - -
89  Padas - -
90  Papar - -
91 Inanam - -
92  Tuaran - -
33  Bandau - -
94  Bongan - -
95 Sugut - -
96 Segama - -
97  Kalumpang - -
98 Tawau - -

99  Umas-umas - -
100 Kalabakan - -

Note: *1 Figures in parenthesis show scheduled year of dredging works.
Source: DID, MD
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RIVER HOUTH IMPROVEMENT AND RELATED STRUCTURES

Table 5.1-3
Structures
for River Related

Serial - Name Houth Structures Serial

Tmprovement

*] *2
1 Perlis - ] 51
2 Baru - 16 . 5?2
3 Sanglang - TG 53
4 Jerlun - 6 h4
5 Kedah - 16, OH 55
6 Yan - TG 56
7 Helaka - - 51
8 Cenang BY TG 58
8 Muda - 16 59
10 Perai - 114 60
11 Kerian - TG 61
12 Pinang - - 62
13 Bayan iepas - - 63
14 Tg. Piandang - TG 64
15 Gula - - 65
16 Sangga - - 66
17 Larut - - 67
18 Terong - - 68
19 Beruas - - 69
20 Batu - - 70
21 Dinding - - 71
22  Lekir - - 72
23 Selangor - - 73
24 Kapar Besar - - 74
25 Langkat - - 75
26 Sepan Kecil - - 76
27 Sepang - - 77
28 Lukut - TG 78
29 Raya - TG 79
30 Linggs - 16 80
31 Baru - - 81
32 Melaka BW DM 82
33 Duyeng - TG 83
34 Umbai - 16 84
35 Merlimau - - 85
36 Huar - - 85
37 Parit Jawa - 16 87
38 Sarang Buaya - 16 88
39 Batu Pahat - By 89
40 Senggarang - TG 90
41 Rengit - 16 91
42 Benut - - D 92
43 Pontian Keci - - 93
44 Sedili Besar - - 94
45 Hersing - - 95
46 Endau - DM 96
47 Pontian - M 97
48 Rompin - - 98
49 Merchony - - 99
50 Nenast - - 100
Note *]  BW: Breakwater JT: Jetty 1TL: Training Levee
*2  TG: Tidal Gate GR: Groyne RV: Revetment

TH-5

Pahang
Terus
Kuantan
Beserah
Kematman
Kemasik
¥erteh
Paka
Dungun
Hercang

Marang
Terengganu
Herang
Keluang
Gali

Pak Amat
Kelantan
Rulah
Semantan
Kayan

Sempadi
Rambungun
Sibu Laut
Satak
Santubong
Buntal
Bako
Sadong
Kabong
Oya

Hukah

“Balingian

Serupadi
Tatau
Suai
Niah
Sibuti
Lawas
Padas
Papar

Inanam
Tuaran
Bandau
Bongan
Sugut
Segama
Kalumpang
Tawau

~ Umas-umas

Kalabakan

Structures
for River Related
Mouth Structures
Improvement
*1 *7
- DM, GR, RV
JT -
1L -
- M
- DH, RV
RV DM
BN -
- DM, RY, GR
- RV

RV: Revetment

DM: Dam



S==a=s=sSSsommaas

Serial
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—
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11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

3
12
33
34
35
i6
37
38
39

Table 5.2-1 (1/3)

mosoow
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CLASSIFICATION OF 100 RIVER MOUTHS BASED ON NATURAL CONDITICN

Catchment. River

1t
it

_ Coastal  Have Tide Shoreline Coastal River
River Mouth Geomor- Areca of Course Formation Haterial Mouth
phology the River Pattern Condition

*], *2 *3 *q *5 *6 *7 *B

Perlis SC ) Lp LC ) ST SM op
Baru 5¢C LH Sp MC SR ST My -0
Sanglang sC Ly Sp HC SR ST Hi op
Jerlun sC LK Sp ML SR ST MS op
Kedah PR LW Lp LE HD cv 1] gp
Yan SI L sp ME HD ST SH op
Helaka HL LK sp MC MD v SA PC
{enang SI LY Sp MC MD ST SA PC
Muda PR LW Lp L MD ST SA - PC
Perai PR, SI LH LP LC 1] ST MU op
Kerian ES LW LP LC WD cc " op
Pinang 5C LK Sp HC SR S¥ Hu op
Bayan Lepas HL LY sp He SR K3 M op
Tg. Piandang PR Ly 5P LC SR ST HU op
Gula EB L] LP MC HD e 1] or
Sangga ES i Lp LC HD cC MU op
Larut ES LN LpP LC HD cC MU op
Terong ES L¥ Lp MC HD cC MU op
Beruas Hi LM Lp LC HD cC HU op
Batu HL LW Sp. MC ] ST My op
Dinding HL, SI LY LP LC SR 5T SA ap
Lekir SC Lo sp HC SR ) WU op
Selangor sC LW Lp Lc ¥D cc My op
Kapar Besar St LH sp LG SR 5T Mo ap
Langat 5C LW LP LC MD ST MS op
Sepan Kecil SC LW Sk HC MD ST MU S8
Sepang SC LY 5P e MD ST SH PC
Lukut HL L sp LC MD ST MU op
Raya HL LY sp MC SR ST il SS
Linggi HL LM Lp Lc SR ST HU Ss
Baru sC LK sp M SR ST SA PC
Helaka SC ] Sp LC SR ey M5 op
Duyong SC L¥ 5p HC HD ST HU op
Umba i sc Ly sp MC WD 5T My (4
Merlimau SC LH sp MC )] 5T HU op
Huar £s L4 LP LC WD CC 1 op
Parit Jawa 5C LW sp MC SR ST gll] o
Sarang Buaya s LW sp LC SR 5T i) op
Batu Pahat ES, HL iW LP LC MD cC MU op
Senggarang SC L] sp HC SR ST MU op

40
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Serial

41
12
43
44
45

46"

47
48
19
50

51
52

53

54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76
17
78

‘Table 5.2-1 (2/3)

River Mouth

Rengit

Benut
Pontian Kecil
Sedili Besar
Mersing
Endau
Pontian
Rompin
Herchong
Nenas+t

Pahang
Terus
Kuantan
Beserah
Kemaman
Kemas ik
Kerteh
Paka
Dungan
Mercang

Marang
Terengganu
Merang
Keluang
Gali

Pak Amat
Kelantan
Rulah
Sematan
Kayan

Sempad
Rambunban
Sibu Laut
Salak
Santubong
Buntal
Bako
Sadong
Kabong
Oya

Coastal
Geomor-

phology
*1

5C
5C
sC
HL
S1
HL
SC
5C
PT
PT

pL
PT
HL
PT
HL
SI
HL
HL, PT
HL
PT

sC
PR
PR
HL
3C
SC
DL
DL, PT
ES
ES

ES
ES
ES
ES, HL
ES, HL
ES, fL
ES, HL
ES
£S
SC

Have

*2

LW

LW
¥

WO
H0
L]
L)

HS

Ho
Ha

WS
HO
Wo
HO
WO
Ho
H0
W0
W0
W0

LA
HS
HO
WO
WS
%0
L]
HO
HO
HO

®o
WS
HS
LH
LH
LK
LH
LH
LH
L]

*3

sp
sp
sp
Lp
LP
Lp
sp
LP
Sp
LP

LP
LP

- LP

Sp
LP
sp
SpP
LP
LP
LP

Le
LP
sp
LP
sp
hiy
LP
Sp
Lp
Le

LpP
EP
LpP
LP
LpP
LP
LP
Lp
LP
LP

O T e b T T T Tt

Tide

Catchment

- Area of

the River
*g

LC
LC
MC
LC
LG
LC
LC
LC
Lc
Lc

LE
MC
Lc
HC
LC
HC
HC
LC
Le
LC

LC
LC
LC
HC
He
HC
L
HC
Lc
LC

HC
LC
LC
HC
MC
MC
MC
LC
LC
LC

River
Course
Pattern

*5

SR
SR
MD
HD
"o
HD
HD
MD
MD
HD

HD
HD
bl
MO
MD
HD
HD
MD
HD
L))

HD
MD
HD
HD
SR
KD
K0
HD
)]
il

M
M0
KD
MD
D
[
D
HD
HD
HD

CLASSIFICATION OF 100 RIVER MOUTHS BASED ON NATURAL CONDITIONS

Shareline Coastal River
Formation MHaterial Mouth
Condition
*h *7 *8
ST MU op
ST MU op
ST MU op
0B SA PC
ST SA 5SS
ST SA SS
0B SA 35
0B SA 55
0B SA PC
0B SH PC
0B SA PC
0B SA CL
0B SA - SS
0B SA SS
0B SA .55
08 SA PC
0B SA CL
0B SA §S
0B SA N
ST SA CL
ST SA PE
0B SA PC
ST SA CL
ST SA op
ST SA op
ST SA CL
cv SA PC
08 SH PC
08 SH PC
0B SM PC
cC M op
cC SH op
cC SH op
cC SH op
cC SH op
ce MU 0P
cC MU ap
cC SH op
¢ SH op
cC SA op

T5-7



Table 5.2-1 (3/3)  CLASSIFICATION OF 100 RIVER MOWTHS BASED ON NATURAL CONDITIONS

meamaems iz e e T == L LT o L Ly e

: Coastal Wave Tide Catchment  River Shoreline Coastal River
Serial River Mouth Geomor- Area of Course Fermation Material HMouth

phology the River  Pattern ' Cordition
*1 *2 *3 *4 *5 *6 *7 18
Bl Mukah SC WS LP LC MD CC SA - op
82 Balingian 5C HS LP L M0 cC SA op
83 Serupadi SC HS sp LC SR cC SA TP
84 Tatau 5C WS Lp Lc HD 08 SA P
85 Suai sC WO Sp LC HD 08 SA pL
86 Niah SC WO Sp LC HD 08 SA PC
87 Sibuti SC HO Sp LC 1] 08 SA pC
88 Lawas PR LW Lp L - HD Cv SA op
89 Padas ES LW Lp LC HD ST SH op
90 Papar PR, PT RO Sp L HD 08 SA PC
91 Inanam EB WO sp He HD ST SA op
92 Tuaran SC HO Lp LC HD ST SA oop
93 Bandau EB LM sp LC MD ST T op
94 Bongan B LW Sp LC MO ST HU op
95 Sugat PR HS LP LC - MD ST HS P
66 Segama ES HO Lp tC ] ST HS op
97 Kalumpang £S LW Lp LC HD CC HS ap
98 Tawau SI LW sP LC M ST SA PC
99 Umas-umas ] LH LP Le ) ST My op
100 Kalabakan EB CLH Le LC MD ce M4 op
Note:
*1  SC: Straight Coast PR: Protruding Coast EB: Embayed Coast
ES: Estvary HL: Headland Si: Sheltered by Island
DL: Delta Formation PT: Sand Spit
*2  WS: High Straight Wave WO: High Obligue Have LY: Low Wave
*3 LP: large Tidal Prism SP: Small Tidal Prism

~*4 LC: Large Catchment Area  MC: Small Catchment Area
*5  SR: Stfaight River Mb: Meandering River

*6  CV: Convex Shoreline $T: Straight Shoreline CC: Concave Shoreline
0B: One Side Bar

*7  SA: Sandy MU: Huddy SM: Mixed (Sand is predeminant}
HMS: Mixed (Mud is predominant)

=8 CL
55

Completely Closed by Sand Bar PC: Partially Closed by Sand Bar
Shallowed by Submerged Bar 0OP: Open to the Sea

s
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Table 5.2-2(1/2)  CLASSIFICATION OF 100 RIVER MOUTHS
BASED ON SOCIOECONOMIC CONDITION

mmammmm e e L LT T EEEEE] am== B

Serial Name Land Use Navigation
Condition *1 Condition *2
1 Perlis UR, VI, AG F, C
?  Baru VI, AG F
3 Sanglang VI, AG F
4 Jerlun VI, AG F
5 Kedah UR, VI, AG F, C
6 Yan VI, AG F
7 Helaka VI, AG F
8 Cenang Vi, AG F
9  Muda Vi, SH, AG F
10 Perai UR, SH, AG F. C
11  Kerian VI, SH, AG F
12 Pinang UR, VI, AG F
13 Bayan Lepas VI, AG F
14 Tg. Piandang VI, AG, SH F
15 Gula VI, SW, AG F
16  Sangga VI, SW F
i7  larut VI, SW F
18 Terong VI, SW F
19 Beruas UR, SW, AG F
20  Batu VI, SW F
21 Dinding . VI, SK, AG F. C
2?2 Lekir . VI, SW, A6 F
23 Selangor UR, SH, AG F
24 Kapar Besar Vi, SH, AG f
25 langkat VI, SH F
26 Sepan Kecil VI, FO, AG F
27  Sepang V1,F0, AG F
28  Lukut VI, FO F
26 Raya VI, SH, AG f
30 tinggi Vi, SW f
31 Baru V1, AG F
32 Helaka UR F, €
33  Duyong - VI, SW, AG F
34 Umbai Vi, SH, AG F
35  Herilimau Vi, SW, AG - F
36 Muar UR, SH, AG F
37 Parit Jawa Vi, AG F
38 Sarang Buaya Vi, SH, AG F
-39  Batu Pahat UR, SH. AG F
40  Senggarang VI, AG F
41 Rengit VI, SH, AG F
42  Benut Vi, SH, AG F
43  Pontian Kecil VI, SW, AG. F
44  Sedili Besar VI, SH F
45  Hersing UR, SM, AG F, €
46 Endau VI, SH, AG F
47  Pontian VI, SH, AG F
48  Rompin VI, SHW, AG F
4%  Herchong VI, SH F
50 Henasi VI, SW F

Note: *1 UR: Urban Area VI: Village . AG: Agriculture . FO: Forest
SH: Swampy Area  UN: Unused Land
*2 F: Fishing Boat Only F,.C: Fishing and Commercial Boat
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Table 5.2-2(2/2)  CLASSIFICATIGN OF 100 RIVER MOUTHS
BASED ON SOCIOECONOMIC CONDITION

ErEEan s N N R T R R R N N S A N N R e NS T O I R NN ENCRENS TS S s e SR SRS IS

Serial  Name Land Use Navigation
Condition %1 Condition *2

81  Pahang UR, SH, AG F

82  Terus VI, sW F
53  Kuantan UR, SK F. C
54 Beserah ’ VI F
55 Kemaman PR, SH F, C
56 Kemasik VI, W Fo
57  Kerteh VI, SW F. €
58  Paka VI, SW F
59 Dungun UR, SW, AG F, €
60 Mercang Vi F

61 Marang VI F
62 Terengganu UR, AG F. C
63 Merang Vi, FO F

64 Keluang VI, SH, FO F
65 Gali VI, FO F
66 Pak Amat VI, AG F

67 Kelantan UR, FO, AG F, €
68  Rulah VI, AG F
69  Semantan Vi, SH F

70 Kayan Vi, SW F

11 Sempadi Vi, SH F

72 Rambungun VI, SH F

73 Sibu Laut VI, SW F
74 Salak VI, SH F
75 Santubong VI, SW F

76 Buntal VI, SW F
77 Bako VI, Sk F
78 Sadong VI, SH F -
79 Kabong VI, SW F, €
80 Oya VI, SW F
81 Hukah VI, SH F
82 Balingian VI, FO F
83  Serupadi V1, FO, AG F
84 Tatau VI, FO, AG F
85  Suai Vi F

86 Niah VI, SH, AG F

87 Sibuti VI, 0, AG - F

88 lawas VI, Sd, TO F

83 Padas VI, SW F

90  Papar VI, Sd F

91  TInanam Vi, UN F
92 Tuaran VI, SH, U} F

93  Bandau VI, SH F

94  Bongan SH F

9%  Sugut Sk - F.
96  Segama SH F. C
97  Kalumpang SH F
98  Tawau UR F

9%  Umas-umas SH. F, T
100  Kalabakan SH F, C

-

Note: *I UR: Urban Area VI: Village AG: Agriculture FO: Forest
SH: Swampy Area  UN: Unused Land :
*2 F: Fishing Boat Only ~ F,C: Fishing and Cormercial Boat -
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Table 5.2-4

Seriousness
‘of Navigation Size of Major Boat

Table 5.2-3

DRAFT OF BOAT BY SHZIE

Size of Displacement Draft
Boat Tonnage
(ton) {m)
Smalil less than 10 1.0
Hedium i0 - 25 1.5
25 - 40 1.9
Large 40 - 70 2.5
more than 70 3.0
or more

Source: DID

CRITERIA TO JUDGE SERIQUSNESS. OF NAVIGATION

Very Serious

River Mouth Depth

Large
Hedium
Small

less than 3.0m
{ess than 2.0m
less than 1.0m

Large
Medium
Small

3.0m - 4.0m
2.0m - 3.0m
1.0m - 2.0m

more than 4.0m
more than 3.0m
more than 2.0m
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Table 5,2-5(1/2)  PHYSICAL CONDITION AT RIVER MOUTHS

s = sommmTEss gwm====

River Width Ghserved Expected Size of Physical

Serial  Name at River Water - Minimum - Boat Condition
Houth Depth Depth

{m) (m) {m) *1 *2
1 Perlis 513 1.8 0.6 L Vs
2 Baru 160 0.3 0.2 L Vs
3  Sanglang 120 1.0 0.8 i Vs
4 Jerlun 130 1.4 1.1 M Vs
5  Kedah 1,220 2.3 1.8 L VS
6 Yan 13 0.4 0.1 H Vs
7 Melaka 70 0.0 0.0 H Vs
8 Cenang 23 0.0 8.0 M Vs
9 Muda 200 3.2 1.0 M ¥S
10 Perai 210 z2.9 2.3 M SE
11  Kerian 780 2.2 1.8 L VS
12 Pinang 52 0.0 0.0 i} Vs
13 Bayan Lepas 30 0.0 0.3 L Vs
14 Tg. Piandang 300 0.2 0.2 H us
15 Gula 379 1.4 1.1 M VS
16 Sangga ath 2.0 1.6 H Vs
17  Larut 120 1.5 1.2 L Vs
18 Terong 265 3.6 2.9 M SE
19  Beruas 140 1.1 0.9 L Vs
20 Batu 5 0.1 0.1 ) Vs
21 Dinding 1,105 12.3 3.9 H FA
22 Lekir 70 0.0 0.0 i VS
23 Selangor 483 1.5 1.2 M Vs
24 Kapar Besar 571 0.0 0.0 n Vs
25 lLangat 473 2.7 2.2 M S5E
26 Sepan Kecil 162 2.3 1.8 S SE
27 Sepang 141 8.0 2.6 | SE
28 Lukut 30 0.0 0.0 i) LAY
29  Raya 10 0.6 0.5 M ¥s
30 Linggi : 320 0.0 0.0 M 13
31 Baru 115 0.1 0.0 M - S
32 HMelaka 85 1.5 1.2 L Vs
33  Duyong 45 0.7 0.6 M Vs
3 Umbai 25 0.6 0.5 M Vs
35 Merlimau 10 0.5 0.4 M Vs
36 Muar 1,780 2.6 21 H SE
37 Parit Jawa 100 0.6 0.5 H VS
38  Sarang Buaya 150 1.4 1.1 M VS
39  Batu Pahat 2,120 1.3 1.0 H M)
40  Senggarang 70 0.7 0.6 H Vs

41  Rengit 120 0.6 4.5 H ¥s
42  Bemut 300 1.0 0.8 ] Vs
43 Ppontian Kecil 120 1.2 1.0 i} Vs
44 Sedili Besar 210 5.5 1.8 H VS
45 Mersing 122 2.5 0.8 L Vs
46  Endau 850 4.2 1.3 L Vs
47  Pontian 255 2.8 0.9 M Vs
48  Rompin 607 5.4 1,7 L Vs
49 ° Merchong 115 2.3 0.7 H Vs
50  MNenasi 45 5.2 1.7 L Vs

Note: *1 L: Large Size Boat with displacement tonnage of more than 40 and with inboard en
‘#: Medium Size Boat with displacement tonnage of less than 40 and with inboard e
S: Small Size Boat; bhoats with outhoard engines.
*2  VS: Very Serious SE: Serious tA: Fair
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Table 5,2-5(2/2)

PHYSICAL CONDITION AT RIVER HOUTHS

L L L T T e S e

River Width

Observed Expected Size of Physical
Water M nimum Boat Condition
Depth Depth

(m) (m) . *] *2
5.7 i.8 t Vs
1.1 0.4 S s -
8.0 2.6 £ VS
0.0 0.0 H 'R
9.6 1.9 L VS
¢.1 0.0 i Vs
1.7 0.5 M VS
4.9 1.6 H Vs
1.1 1.3 L Vs
G.6 0.2 M Vs
1.6 0.5 H Vs

10.2 3.3 L SE
0.7 0.2 [ Vs
2.0 0.6 S Vs
1.2 0.4 S Vs
0.4 0.1 L Vs
5.2 1.7 L Vs
1.2 0.4 # vs
4.6 1.5 i ¥s
5.3 1.7 H Vs
1.6 0.5 4 VS
10.9 3.5 S FA
16.2 5.2 S FA
6.0 1.9 S FA
6.5 2.1 S SE
0.7 0.6 b '
1.5 1.2 S SE
4.4 1.4 H yS
10.4 3.3 M FA
3.6 1.2 o} Vs
3,7 1.2 H '
2.9 0.9 M VS
2.5 0.8 S 'S
3.7 1.2 L Vs
4.7 1.5 S SE
3.2 1.0 # Vs
4.9 1.6 L LA
3.2 1.0 H Vs
2.4 0.8 M Vs
2.0 0.6 H Vs
1.1 0.4 M Vs
1.7 0.5 H LAY
3.9 3.1 ] FA
0.6 0.5 M Vs
3.2 2.6 M SE
5.6 4.5 H FA
8.0 6.4 H FA
0.0 0.0 M Vs
6.3 2.5 L 'R
5.4 2.2 H SE

PV gy o ==

Serial HName at River
Mouth
(m)

51  Pahang 415
52 Terus 570
53 Kuantan 284
54  Beserah L
5%  Kemaman 575
56  Kemasik 15
57  Kerteh 54
58 Paka 161
5%  Dungun 4728
60 Mercang 46
61 Marang 244
62 Terenggahu 141
63 Merang 440
64 Keluang 146
65 - Gali 86
66 Pak Amat 113
67 Kelantan 367
68 Rulah 468
69 Sematan 633
70 Kayan - 1,650
71 Sempadi 730
72 Rambungun 676
73 Sibu Laut 1,209
74 Salak 1,362
75 Santubong 869
76 Buntal 556
77 Bako 1,834
78  Sadong 4,500
79  Kabong 919
80 Oya 1,399
81  Mukah 272
82 Balingian 780
83  Serupadi 59
84 Tatau 334
-85 Suai 135
86 Hiah ] 305
87 Sibuti 112
88 Lawas 541
89  Padas 190
890 Papar 100
91 - Imanam 360
92  Tuaran 470
.93 Bandau 1,020
94  Bongan 200
95  Sugut 130
9 Segama 1,170
97  Kalumpang 390
98 Tawau 30
39 Umas-umas 450
160 Kalabakan 900

Note: *1 L

M

S

*2

: Large Size Boat with displacement tonnage of more than 40 and with inboard en
: Hedium Size Boat with dispiacement tonnage of less than 40 and with inboard e
+ Small Size Boat: boats with outboard engines.

S: Very Serious SE: Serious FA: Fair
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Tahle 5.2-6

COMPARTSON OF WATER DEPTH AT THO SEASONS

Hater Depth at River Mouth {m})

River Mouth e Ratio
Apr. '92 COct, '92 (%)
Survey {1) Survey (2) (1)/(2)
Perlis 1.8 2.6 69
Kedah 2.3 2.4 96
Tg. Piandang 0.2 0.3 67
Beruas 1.1 1.6 69
_ Kuantan 8.0 7.3 116
Kerteh 1.7 1.8 94
Marang 1.6 1.7 94
Terengganu 10.2 8.5 120
Oya 3.6 4.0 90
~ Papar 2.0 1.9 105
Average o1
Table 5,2-7  COMPARISON BETWEEN WATER DEPTH AT RIVER MOUTH
AND MINIMUM WATER DEPTH
Hater Depth (m)
-------------------------------- Ratio
Category River Mouth at River Mouth Ninimum (%)
{1 (2) (2)/(1)
Muddy Perlis 2.6 1.5 58
Coast Kedah 2.4 1.?_ 71
Tg. Piandang 0.3 0.3 100
Beruas 1.6 0.7 44
Average 68
Sandy Kuantan 7.3 1.4 14
Coast Kerteh 1.8 0.7 39
Marang 1.7 0.6 35
Terengganu 8.5 2.5 29
Oya 4.0 1.5 38
Papar 1.9 0.4 21
Average 30
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Table 5.2-8  COMBINATION OF SERIOQUSHESS IN EACH ASPECT FOR CATEGORIZATION
Category Combination Physical Economic Social
Aspect Aspect Aspect
Category 1 Combination-1. Very Serious very Serious Any
{(Critical)

Category 2*
(Significant)

Category 3
{Acceptable)

Combination-2

Combination-3

Combination-1

Combination-2

" Combinaiton-3

Very Serious

Serious

Very Serous
or Serious

Very Serious

Fair

Serious

Very Serious

Very Serous
or Serious

fair

Very Serious
or Serious

The Other River Houth

Very Serious
Very Serious
or Serijous
Any

Very Serious
or Serious

Very Serious
or Serious

Note: * Combination is applied to river mouths excluding those in Category 1.



Table 5.2.9(1/2)  CATEGORIZATION OF RIVER HOUTH

= = mmmmmms e manTe

Econemic  Social  Compehensive

e e e Lt

Record Physical

Serial Hame of Aspect Aspect Aspect £valuation
Dredging (Category)

*1 * *]1 #2
1 Perlis - yes A Vs SE 1
2  Baru - Vs Vs VS 1
3 Sanglang - VS Vs FA 1
4  Jerlun - : Vs Vs -FA 1
5 Kedah yes Vs Vs SE 1
6 Yan - Vs . Vs Vs 1
7 HMelaka - Vs FA FA 3
8§ Cenang - VS SE Vs 1
9  Muda yes ' SE Vs 1
10 Perai - SE FA FA 3
11 Kerian - LA Vs VS 1
12  Pinang .- Vs Vs Vs 1
13 Bayan Lepas - Vs FA SE 2
14 Tg. Piandang - Vs V3 Vs 1
15 Gula - Vs Vs SE 1
16  Sangga - Vs SE SE 2
17 - Larut - ' SE SE 2
18 Terong - SE SE fA 2
19 Beruas yes Vs VS VS 1
20 Batu - ¥s FA Vs 2
21 Dinding yes FA ] SE FA 3
22 . Llekir - Vs SE FA 2
23 Selangor - Vs Vs Vs 1
23 Kapar Besar - Vs SE FA 2
75  Langat - SE SE Vs z
26 Sepan Kecil - SE FA Vs 2
27 Sepang - SE SE FA 2
28 Lukut - A SE SE 2
29 Raya - Vs FA FA 3
30 Linggi - Vs FA A 3
31 Baru - Vs SE Vs 1
32 HMelaka - Vs Vs vs 1
33 Duyong - Vs - SE ‘SE 2
3% Umbal - ys SE SE 2
35  Herlimau - V3 SE SE 2
36 Huar - SE Vs FA 2
37 Parit Jawa - Vs SE FA 2
38 Sarang Buaya - Vs SE FA pi
30  Batu Pahat - Vs SE FA 2
40  Senggarang - Vs SE SE 2

41  Rengit - Vs SE SE 2
42 Benut - Vs SE FA 2
43 Pontian Kecil - VS VS SE 1
44  Sedili Besar - Vs Vs FA 1
45  Mersing yes Vs Vs SE 1
46  Endau - Vs Vs FA 1
47  Pontian - VS FA FA 3
48  Rompin - I'H] Vs FA 1
49  Merchong - Vs FA FA 3
50 Nenasi - VS Vs FA 1

Hote: *1  VS: Very Serious SE: Serious FA: Fair
*2 1 Critical  2: Significant  3: Acceptable
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Table 5.2-9{2/2) CATEGORIZATION OF RIVER HOUTH

= === e L e e o L C e e

Record Physical Economic Social Compehens ive
Serial  Name of Aspect Aspect Aspect Evaluation
Dredging {Category)

*] *1 *1 *2

51  Pahang - Vs ¥s FA 1
52 Terus - Vs - SE FA 2
53  Kuantan - Vs Vs Vs 1
54 Beserah - Vs FA FA 3
55  Kemaman - Vs Vs FA 1
56  Kemasik - Vs SE SE 2
57  Kerteh yes Vs SE SE 2
58 Paka - Vs VS F& 1
59  Dungun yes Vs Vs FA 1
60 Mercang yes ' FA SE 2
61 HMarang yes Vs Vs Vs 1
62  Terengganu ves SE Vs SE 1
63 Merang yes Vs SE FA 2
64  Keluang - Vs FA FA 3
65  Gali - LAY FA FA 3
66 Pak Amat yes Vs FA Vs 2
67 Kelantan yes ' Vs FA 1
68 Rulah - Vs FA FA 3
69  Sematan - L' SE FA 2
70 Kayan Co- VS SE FA 2
71 Sempadi - Vs FA FA 3
72 Rambungun - FA FA FA 3
73 Sibu Laut - FA FA FA 3
74 Salak - FA SE FA 3
75  Santubong - SE FA FA 3
76 Buntal - VS SE FA 2
77 Bako - SE SE A ?
78 Sadong - ys VS FA i
79 Kabong - FA VS FA 3
80 Oya - vs Vs FA 1
81 Mukah - Vs Vs FA 1
82 Balingian . - vs SE . FA 2
83  Serupadi - Vs FA FA 3
84 Tatau - Vs SE FA 2
85  Suai - SE A FA 3
86 HNiah - Vs FA FA 3
87  Sibuti - Vs SE FA 2
B3 Lawas - Vs SE FA ?
85 Padas - Vs Vs FA 1
90  Papar - Vs FA SE 2
9t Inapam - Vs FA FA 3
92  Tuaran - Vs SE FA 4
93 Bandau - FA SE FA 3
34 Bongan - Vs FA FA 3
95 Sugut - SE Vs FA 2
96 Segama - FA FA FA 3
97  Kalumpang - FA SE FA 3
98  Tawau - Vs Vs FA 1
99  Umas-umas - Vs SE FA 2
100 Kalabakan - SE SE FA 2

Hote: *1  VS: Very Serious SE: Serious FA: Fair
%2 1:; Critical 2: Significant 3: Acceptable
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Table 5.2-10(1/3) 11ST OF RIVER HOUTHS BY CATEGORY
(Category-1 : Critical)

TSR SN RREERTE TREDREART = RGN TAERE SRR SR R R R

Physical  Economic Social

Serial Name Condition Condition Condition
s *2 *2
1 Perlis*l Vs Vs SE
2 Baru Vs Vs . Vs
3 Sanglang Vs VS FA
4 Jerlun Vs VS FA
5 Kedah*1 VS 'S SE
6 Yan Vs Vs Vs
8 Cenang Vs SE Vs
9  Muda®l Vs . SE VS
11 Kerian Vs Vs Vs
12 Pinang Vs Vs Vs
14 Tg. Piandang Vs VS Vs
15 Gula VS Vs SE
19 Beruas*l Vs Vs VS
23 Selangor Vs Vs Vs
31 Baru : Vs SE vs
3?2  Helaka Vs Vs Vs
43  Pontian Kecil Vs Vs SE
44 Sedili Be. Vs Vs FA
45  HMersing*l Vs Ys SE
46  Endau A Vs FA
48 Rompin Vs v§ FA
50 RNenasi Vs Vs FA
51  Pahang Vs Vs FA
53  Kuantan Vs Vs SE
55 Kemaman VS Vs FA
58 Paka LAY Vs FA
59  Dungun* vs Vs FA
61 Marang*l ' Vs I
62 Terengganu*l  SE Vs SE
67 Kelantan*l Vs Vs FA
78 Sadong Vs Vs FA
80 (ya Vs ' FA
81  Hukah Vs Vs FA
89 Padas Vs Vs FA
98 Tawau - Vs Vs FA

EEmme—m—ooomz=sRRoos = e e e T

Note: *1 Dredging has been conducted
*2  V5: Very Serious  SE: Serious FA: Fair
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Yable 5.2-10(2/3) LIST OF RIVER MOUTHS BY CATEGORY
(Category-2 : Significant)

Physical Economic Sociatl

Serial ~ Hame Condition Condition Condition
*2 *2 *2
13 Bayan Lepas Vs FA SE
16 Sangga vs SE - SE
17 Larut Vs SE SE
18 Terong SE SE - FA
20 Batu VS FA A
22 Llekir 'R St FA
24  Kapar Besar Vs SE FA
25 Langkat SE SE Vs
26 Sepan Ke. SE FA Vs
27  Sepang SE SE FA
28  Lukut s . SE SE
33 Duyong Vs " SE SE
34 Umbai Vs SE SE
35 Merlimau 'Y SE SE
36 Muar SE Vs FA
37 Parii Jawa VS SE FA
38 Sarang Buaya Vs SE FA
39 Batu Pahat Vs SE FA
40  Senggarang Vs SE ' SE
41  Rengit s SE SE
42 - Benut Vs SE . FA
52 Terus Vs SE FA
56  Kemasik Vs SE SE
57  Kerteh Vs SE St
60 Mercang Vs FA SE
63 Merang VS SF . FA
66 Pak Amat NS FA Vs
69 Sematan VS SE FA
M Kayan VS SE FA
76 Buntal LA SE FA
77  Bako | SE SE FA
82 Bd]ingian Vs SE FA
84 - Tatau Vs SE FA
87 Sibuti Vs SE FA
88 Lawas Vs SE FA
90  Papar Vs FA SE
92  Tuaran ¥s SE FA
95 Sugut SE A . FA
99 Umas-umas R SE FA
100 Kalabakan SE SE, FA

Note: *1 Dredging has heen conducted
*2  VS: Very Serious SE: Serijous FA: Fair
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Table 5.2-10(3/3) -LIST OF RIVER MOUTHS BY CATEGORY
{Category-3 1 Acceptable)

pmXssmoassSESEs =

R ]

SETHER

Physical = Economic Social
Serial  HName Condition Condition . Condition
*2 *2 *2
7 Melaka Vs FA FA
10 Perai SE FA FA
21 Dingding*1 FA SE FA
29 Raya B FA FA
30 Linggi Vs FA FA
47  Pontian VS FA FA
49 Merchong Vs FA FA
54 Beserah VS FA FA
64 Keluang A FA FA
65 Gali VS FA FA
68 Rulah Vs FA FA
71 Sempadi- Vs FA FA
72 Rambungun FA FA FA
73 Sibu Laut FA FA FA
74 Salak FA SE FA
75 Santubong SE FA FA
79 Kaﬁong- FA Vs FA
83  Serupadi Vs FA -FA
85 Suai SE FA FA
86 Niah I'N] FA FA
91  Inanam vs§ FA FA
93  Bandau FA SE FA
94 Bongan VS FA FA
96  Segama FA FA FA
97  Kalumpang FA St FA
Rote: *1 Dredging has been conducted
*¥2  VS: Very Serious  SE: Serious FA: Fair
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Table 5,2-11(1/2) GROUPING OF RIVER HOUTHS FOR THE MASTER PLAN

o, Geo Wave Tidal PRrism  mecerom o mo s e e e e e e e e
-morpholegy Numbers  Serial Name State
1 Straight  High/Straight Large 6 45 Mersing Johor
48 Rompin Pahang
61 Marang Terengganu
81 Mukah Sarawak
82 Balingian Sarawak
&4 Tatau Sarawak
2 Straight High/Oblique Large 10 LE Sedili Besar  Johor
46 Endau Johor
50 Nenast Pahang
52 Terus Pahang
53 Kuantan Pahang
55 Kemaman Terengganu
58 Paka Terengganu
59 Dungun Terengganu
&0 Hercang Terengganu
92 Tuaran Sabah
3 Straight High/ObTlique Small 3 56  Kemasik Terengganu
57 Kerteh Terengganu
87 Sibuti Sarawak
4 Straight Low Large 4 1 Pertis Perlis
21 Oinding Perak
25 Langat Selangor
99 Umas-Umas Sabah
5 Straight Low Smalt 26 2 Baru Perlis
3  Sanglang Kedah
4 Jertun Kedah
6 Yan ¥edah
7 Melaka Kedah
8 Cenang Kedah
12 Pirang P. Pinang
13 Bayan Lepas P. Pinang
14 Tg. Piandang Perak
20 Batu Perak
22 Lekir Perak
24 Kapar Besar Selangor
26 Sepang Kecil Selangor
27 Sepang Selangor
28 Lukut 0. Sembilian
3 Baru Melaka
32 Melaka Melaka
13 Buyong Helaka
34 Umbai Helaka
35 Merlimau Helaka
37 Parit Jawa Johor
20 Senggarang Johor
41 Rengit Johor
42 Benut Johor
43 Pontian Kecil  Johor
98 Tawau Sabah

e e G L D e L D i L TP e == ==== B L L P L T LT T T P
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- Table 5.2-11(2/2) GROUPING OF RIVER MOUTHS FOR THE MASTER PLAN

momoImm=m sna===

No. Geo

. Have THAAY PPiSM oo e e st o e e
-morphology Numbers  Serial  Name State
6 Estuary High/0bligue Large 3 69  Sematan Sarawak
70 Kayan - Sarawak
80 Oya Sarawak
7 Estuary Low ‘Large 14 11 Kerian P.- Pinang
15 Gula Perak
16 Sangga Perak
17 Larut Perak
18 Terong Perak
19 Beruas Perak
23 Selangow Selangor
36 Muar Johor
39 Batu Pahat Johor
76  Buntal Sarawak
77 Bakoe Sarawak
78 Sadong Sarawak
89 Padas Sabah.
100 Kalabakan Sabah
8 Protruding High/Straight Large 4 51 Pahang Pahang
62 Terengganu Terengganu
67 Kelantan Kelantan
85 Sugut Sabah
9  Protruding High/Oblique Small 3 63 Merang Terengganu
66 Pak Amat Kelantan
a0 Papar Sabah
10 Protruding Low Large 3 5 Kedah Kedah -
9  Huda. P. Pinang
88  Lawas Sarawak
Total 76
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Table 5.2»12(1/2) AVATLABILITY OF PRINCIPAL DATA BY RIVER MOUTH

OEE RN RS S SN S S S e e Himeenmm B LT E ey L] SEORETRSSSoEEaaESsEER

Detailed Available Bathym. LEQ Prog. Discharge River Bed No. of

Serial Name ~ State Topo-map HNos. of Survey Applica- (Q) and Survey Material Avail.
Aerophoto Resutts bility Sediment(S) Data Data
1 Perlis Perlis - 4 92 rO1 Q/s - - 4
2 Baru Perlis - L1 - - - - - 1
3 Sanglang Kedah - 4 - - - - - 1
4 Jerlun Kedah - q - - - M - 1
5 Kedah Kedah - 4 'g90-% Ko1 - - - 3
6 Yan Kedah - 3 - - - - - i
7 Melaka Kedah - 3 - - - - - 1
8 {enang Kedah - 3 - - - " - i
9 Muda P.Pinang - 4 - - Q/5 - - 2
10 Perati P.Pinang - L) - SP1 - ‘g7-'88 - 3
11 Kerian P.Pinang - 4 - - Q/5 88 *1 - 3
2 Pinang P.Pinang - 3 - - - - - i
13 Bayan Lepas P.Pinang - 3 - - - - - 1
14 Tg. Piandang Perak - 4 - - - - - 1
15 fGula Perak - 4 - - - - - 1
16 Sangga Perak - 3 - - - - 1
i7 Larat Perak - 3 - - - - - 1
I8 Terong Perak - 2 - - - - - 1
19 Beraus Perak - 3 - - - - - 1
20 Batu Perak - 3 - - - - - 1
-2} Dinding Perak - 3 ~ - - - - 1
22 lekir Perak - 3 - - - - - 1
23 Selangor Selangor - 4 - - Q/s - - 2
24 Xapar Besar Selangor - 3 - - - - - 1
25 langat Selangor - 3 - - Q/s - - 2
26 Sepan Kecil  Selangor - 3 - - - - - 1
27 Sepang Selangor - 3 - - - - " 1
28 Lukut H.Sembilan - 3 - - - Z - 1
23 Raya N.Sembilan - 3 - - - - - i
30 Linggi N.Sembilan - 3 - - - - 2
31 Baru Melaka - 3 - - - - - 1
32 Helaka Melaka - 3 - 101 Q/s - - 3
33 Duyorg Helaka - 3 - - - - - 1
34 Umbai ‘Helaka - 3 - - - - - 1
35 Merlimau Helaka - 3 - - - - - 1
36 Muar Johor - -3 - - - - 2
37 Parit Jawa Jehor - 3 - - - - 1
38 Sarang Buaya Johor - 3 - - - - - 1
39 Batu Pahat = Johor - 3 - - 0/S - - 2
40 Senggarang Johor - 3 - - - - - 1
4] Rengit Johor - 3 - J03 - - - 2
42  Benut Johor - 3 - - q - - 2
43 Pontian Kecil Johor - 3 - J02 - - - 2
44 Sedili Besar Johor - 3 - - - - - 1
45 MHersing Johor - 3 91 J01 - - 184 *2 q
46  Endau Johor - 3 - - - - 2
47 Pontian Pahang - 3 - - - - - 1
48 Rompin Pahang - 3 - - - - - 1
43 Herchong Pahang - 3 - - - - - 1
50 Nenasi Pahang - 3 '82 *3 - - - - ?

ﬁﬁﬁﬁﬁﬁﬁ == Y T === E=====

Hote: *1 F/S on Flood Mi{igation and AQricu]tural Developmant Projects in the Kerian River Basin,
Dec, 1988 '
*2 Report on Mission to Malaysia, 26 March to 11 April 1984, ESCAP
*3  Hydrographic Survey for the Approaches to Kuala Bebar, Nenasi, Pekan, Pahang;
Bathymetric map 1/2,000, Nov.-Dec,, 1982, JPT

15-23



Table 5.2-12(2/2)  AVAILABILITY OF PRINCIPAL DATA BY RIVER MOUTH

BRzoose

EEEEsNESFRRORSSaa=I=S wnTEERT=E Sm=a== ==coorssosanoo e L LY =

: Detailed Available Bathym. LEO Prog. Discharge River  Bed No. of
Serial Name State Topo-map Nos. of Survey - Applica- (Q) and Survey Material Avail.

. Aerophoto Results. bility Sedinent(S) Data Data

51 Pahang Pahang - 3 - - qg/5s - - 2
52 Terus Pahang - 3 - - - - - 1
53 Kuantan - Pahang - 3 ‘90 - Q ‘90 Yes *4 5
54 Beserah Pahang - 3 cot - - - 2
55  Kemaman Terengganu - 3 '89 *5 - Q/Ss - - 3
56 Kemasik Terengganu 1/4000 '86 3 - - Yes = 3
57 Kerteh Terengganu 1/4000 '86 3 - - - Yes - 3
58 Paka Terengganu B 3 - - - - - 1
59 - Dungun Terenggany =~ - 3 '88-90 ~ Q/5 - - 3
60 Mercang Terengganu - 3 - - - - 1
61 Marang Terengganu - 3 '89 *5 - - - - 2
62 Terengganu Terenggan - 3 '89-50 T01 0 - - 4
63 Herang Terengganu - 3 - - - - - 1
64 Keluang Terengganu - 3 - ) - - - . 1
65 Gali Kelantan - 4 Yes - - Yes - 3
66 Pak Amat Kelantan - 4 - - - - - 1
67 Kelantan Kelantan - 4 '89-90 002 a/s Yes - 5
68 Rulah Kelantan - 4 - D01 - .- C - 2
63 Semantan Sarawak - 10 - - - - - 1
70 Kayan Sarawak - 11 - - - - - 1
71 Sempadi Sarawak - 8 - - - - - i
72 Rambungun Sarawak - 8 - - - - - 1
73 Sibu Laut Sarawak . - 8 - - - - - 1
74 Salak Sarawak - 9 - - - - - 1
75  Santubong Sarawak - 10 - - - - - 1
76 Buntal Sarawak - 10 - - - - - 1
77 Bako Sarawak - "6 - - - - 1
78 Sadong Sarawak - 7 - - Q - - ?
79 Kabong Sarawak - 8 - - Q - - 2
80 Oya Sarawak - 5 - - - - - 1
81 Mukah Sarawak - 8 - - - - - 1
82 Balingian Sarawak - 3 - - - - - 1
83 Serupadi Sarawak - 3 - - - - - 1
84 Tatau Sarawak - 5 - - - - - 1
85 Swuai Sarawak - 6 - - - - - 1
86 Niah Sarawak - 5 - - - - - 1
87 Sibuti Sarawak - 5 - - - - - 1
88 lLawas Sabah - 8 - - - - - i
89 Padas Sabah - 2 - - q - - 2
90 Papar Sabah - 2 - - ] - - 7
91 Inanam Sabah - 2 - - - - _ 1
92 Tuaran Sabah - 2 - - - - 2
93 Bandau Sabah - 2 - - - - - 1
94 Bongan Sabah - 2 - - - - - 1
95 Sugut Sabah - 2 - - q - - 2
96 Segama Sabah - 2 - - Q - - 2
97 Kalumpang Sabah - 2 - - - - - 1
98 Tawau Sabah - 2 - - - - - 1
99 Umas-umas Sabah - 2 - - - - - 1
100 Kalabakan Sabah - 2 - - - - - 1

Note: *4 Proposal for Maintenance Dredglng of Fishing Ports and River Mouths in Peninsular Malaysia
*5 Hydrographic Survey and Data Collection Work at Kuala Kemaman and Kuala Marang. Terengganu: -
~ Bathymetric rnap, Feb. 1989, JPT .
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Table 5,2-13{1/2)  SELECTION OF REPRESENTATIVE RIVER HOUTHS

37 Parit Jawa Johor
40 Senggarang Johor

Group and Definition River Houth
No. Geomor-  HWave Tidal Serial Name State Cate- High Avail. Representative
phology © Prism gory Priority Data
*] *2 *3
1 Straight High Large 45 Mersing Johor 1 * q
[Straight 48 Rompin Pahang 2 1
61 Marang Terengganu 1 * 2  Representative
81 HMukah Sarawak z 1
82 Balingian Sarawak P 1
84 Tatau Sarawak 2 1
2 Straight High Large 44 Sedili Besar Johor 2 1
f0blique 46 Endau Johor 2 2
50 HNenasi Pahang 2 2
52 Terus Pahang 2 1
53 Kuantan Pahang 1 * 5 Representative
55 Kemaman Terengganu 2 3
58 Paka Terengganu 2 1
59 Dungun Terengganu 1 3
60 Hercang Terengganu 1 1
92 Tuaran Sahah 2 2
3 Straight High Small ‘56 Kemasik Terengganu 3
/Oblique 57 Kerteh Terengganu 1 3 Representative
87 Sibuti Sarawak 2 1
4 Straight Low Large 1 Perlis - Perlis 1 * 4 Representative
21 Dinding Perak 1 1
25 Langat Selangor 1 2
%9 Umas-bmas Sabah -2 1
5 Straight Low Smail 2 Baru Perlis 1 * 1
_ o 3 - Sanglang Kedah 2 1
4 Jeriun Kedah 2 1
6 Yan Kedah 1 1
7 HMelaka Kedah 2 1
8 Cenang Kedah 1 1
12 Pinang P. Pinang 1 1
13 Bayan Lepas P. Pinang 2 1
14 Tgq. Piandang Perak 1 1 Representative
20 Batw - Perak 1 1
22 - Lekir Perak 2 1
24 Kapar Besar  Selangor 2 1
26 Sepang Kecil . Selangor 1 1
27 Sepang " Selangor 2 1
?8 Lukut N. Sembilian 2 1
31 Baru Helaka 1 1
32 Melaka Helaka 1 * 3
33 Duyong Halaka 2 1
33 Umbai Helaka 2 1
35 Merlimau Melaka 2 1
2 1
2 1
41 Rengit Johor ? ?
42 Benut Johor 2 2
43 Pontian Kecil Johor 1 2z
98 Tawau Sabah 2 1

*? Humber of available data (see Table 6.1-2).

*3 The representative river mouth has been selected on the basis of the contents of Category,
Priority and Available Data as presented in the left columns, as well as considering the physical
representativeness of the river mouth in the group.
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Table '6.2-13(2/2)

SELECTION OF REPRESENTATIVE RIVER NOUTHS

e EEm T R G T N D R T A N N R T T T N T R T S T N N N T S S N I e e e e e A S R R N N S Y T NS S o A

River Houth

Group and Definition

Ko, Geomor- Have Tidal Serial Name State Cate- High _ Avail. Representative
phology Prism gory Priority Data
*1 *2 *3
6 Estuary High Large 69 Sematan Sarawak 2 1.
{Oblique 70 Kayan Sarawak 2 1
80 Oya Sarawak 2 I Representative
7 Estuary Low Large 11 Kerian P. Pinang 1 3
15 Gula Perak 1 1
16 Sangga Perak 2 1
17 larut Perak 2 1
18 Terong Perak 2 1
19 Beruas Perak 1 * 1 Representative
23 Selangor Selangor 1 * 2
36 Muar Johor 2 z2
39 Baty Pghat  Johor 2 2
76 Buntal Saraviak 2 1
77 Bako Sarawak 2 1
78 Sadong Sarawak Z 2
89 Padas Sabah 2 2
100 Katabakan Sabah 2 1
g Protrudg. High Large 51 fPahang Pahang 2 2
/Straight 62 Terengganu . Terengganu 1 * 4 Representative
67 Kelantan Kelantan 1 * 5
95 Sugut Sabah 2 2
9 Protrudg. High Small 63 Merang . Terengganu 1 1
10b1ique 66 Pak Amat Kelantan 1 1
90 Papar Sabah 2 2 Representative
10 Protrudg. Low Large 5 Kedah Kedah 1 * 3 Representative
9 Muda P. Pinang 1 * 2
88 Lawas Sarawak 2 1

fote: *1 The river mouth with "*" mark

is given high priority in the State.

*2 Number of available data (see Table 6.1-2).

*3 The representative river mouth has been selected on the basis of the contents of Category,
Priority and Available Data as presented in the left columns, as well as considering the physical
representativeness of the river mouth in the group,
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Table 5.2-14  REPRESENTATIVE RIVER MOUTH OF EACH GROUP

R L L L T e RS L LTS oY T P LI Tt T T L L L Tt ) EEEE] mmanes

External Force

Serial River Mouth Group Coastal — ———--emcmoecmmaane. Catchrent River Stretch of  Average
Ho. Geomor- = Have Tidal Aréa Length Tidal Influ- River Width
phology Prism {km?) {km) ence {Km) (m)
L veee 4 Staight Lew L 60 a5 2 e
5, Kedah 10 Protruding Low Large 3060 110 12 200
14. Tg. Piandang & Straight Low Small 9 10 1 25
19, Beruas 7 Estuary  Low Large 240 45 7 50
53. Kuantan 2 Straight High & Oblique Llarge | 1710 80 25 130
57. Kerteh 3 Straight High & Oblique Small 240 40 5 30
61. Harang 1 Straight High & Straight Large 460 50 20 80
62. Terengganu 8 Protruding High & Straight Large 4650 180 22 200
80. Oya b Estuary High & Oblique tiarge 1820 150 25 150
90. Papar 9  -Protruding High & Oblique Smail 770 70 6 30
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Table 5.2-15 OBJECTIVE OF APPLICABLE COUNTERMEASURES

Provision of Hainténance/_ Pr‘ofection L ' Protection
Counter- Navigation  Assurance of of Have River Houth River Channel - of Coastal
measures Channel Navigation Intrusion to Stabilization Stabilization Erosion

Cannel River Mouth

Dredging yes yes - - - -
Agitation - yes - - - -
Bredging
Breakwater - - yes - - .-
Jotty - yes - yes -
Training Wall - - : - ' - yes - _ -
River Groin - - - . - - yes -
Coastal Groin - - ‘ - - - yes
Reservoir - yes - . - - .
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Table 6.2-16  AVAILABLE INFORMATION OF DREDGING BY RIVER HOUTH

Serial Name

e L L o T e LT e et MEs=s=SsosEssoons

1. Perlis Bathymetric survey resuits from MD
- Quter chapnel: April 19390
. March 1991
February 1992
- Inner channel: February 1992

- Kurung Tengar Bathymetiric survey results from DID

5. Kedah Bathymetric survey results from #D
- {luter channel: . March 1991
- Imner channel: June 1990

9. Huda Bathymetric survey results from DID

14. Tg. Piandang Bathymetric survey results from MD
- Inngr channel: July 1988

19. Beruas Bathymetric survey results from DID
- Longitudinal profile for
a. Original ground before dredging
b. Channel bed after dredging in 1985-90
C. Channel bed in March 10, 1992

45, Mersing ‘Bathymetric Survey results from MD
- Outer channel: July 1991
- Inner channel: July 199t

Bathymetric survey results

- tongitudinal profile

a. Ground in Hay 1980 before dredging _

b. Ground immediately after dredging in July 1981

c. Channel bed in April 1982 nine months after dredging

T5-29



Table 5,247  SILTATION RATE IN OUTER CHANNEL OF SANDY RIVER HOUTH

CoTDoSSoooEssTFSSEoR e e e o wmmx=o===== mrz=e =pmorm

Serial River Mouth  comemmmr et a A e m e
Na. Longshore Transport Transport
------------------------ by Totat
Qr M Qe+ River
53 Kuantan 20 0 205 12 217
57  Kerteh 202 - 2 204 11 215
60  Marang 287 194 481 37 518
61 Terengganu 238 191 A29 230 659
B0 Dya 186 257 443 72 515
90 Papar 22 85 . 107 9 116

Note ; Qr : Longshore transport rate from observer's left to right
Q1 : Longshore transport rate from observer's right to left
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Table 5.2-18(1/2) ESTIMATION OF TIDAL PRISM FOR 100 RIVER MOWTHS

. . Catchment
Serial Hame of River Area L B Tide p | D A
(kmiZ) (km) (m) (m) (1000m3) (m) (m} (m2)
1 Perlis ~ 600 15 60 3.5 1,040 420 3.0 860
2 Baru _ 80 1 20 1.5 23 80 1.5 8
3 Sanglang 80 1 20 3.5 23 80 3.1 161
4 Jeriun 10 - 6.3 30 3.5 218 120 2.9 212
5 Kedah 3,060 12 200 3.5 2,172 200 4.0 2,897
G Yan 10 1.3 10 3.5 15 11 1.2 7
7 Helaka 40 3.2 6 3.5 22 50 0.4 17
8 Cenang 10 3.2 10 3.5 37 18 0.5 3
9 Muda 4,300 10.2 150 3.5 1.767 190 3.5 376
10 Perat 450 20 170 3.5 3,927 200 3.5 423
11 Kerian 1,420 28 130 3.5 4,204 730 3.0 1,103 5
12 Pinang 20 2 40 3.5 97 45 1.1 RV
13 Bayan Lepas 7 1 15 3.5 17 28 0.5 8 m
14 Tg. Piandang 9 3.2 25 3.5 g2 M 1.1 191
15 Gula 30 14 130 3.5 2,102 370 2.5 572 m
16 Sangga 170 8.3 360 3.5 2,876 880 3.0 1,94 m
17 Larut . 170 g 200 3.5 2,019 270 1.4 150 il
18 Terong . 60 10 250 3.5 2,883 670 50 514
19 Beruas 240 7 50 3.5 404 120 2.0 159 m
20 Bat 70 1.6 © 10 15 18 4 0.4 1 m
21 Dinding 370 20 800 "3.5 18,480 1,080 13.00 8,442 m
22 Lekir 5 1.3 30 3.5 45 7t 0.7 3% m
23 Selangor 1,820 34 130 5.5 8,022 480 3.0 1,270 m
24 Kapar Besar 110 6.4 10 5.5 116 100 0.9 330w
25 Langat 1,815 90 140 4.5 18,711 465 50 1,924
26 Sepang Kecil 50 7.7 15 4.5 172 160 3.0 It
27 Sepang 90 15 30 4.5 668 130 9.0 729t
28 tukut . 120 15 20 3.5 347 220 6.0 828 t
29 Rava 10 4 5 3.5 12 i0 1.6 8 t
30 Lingoi 1,276 - 18 100 3.5 2,079 300 9.7 1,716 t
31 Baru 25 1.5 15 3.5 26 20 0.5 12 t
32 Melaka 500 13 20 3.5 300 85 2.0 85 ot
33 Duyong 40 6.5 20 3.5 150 15 1.3 34 t
34 Umabai 20 2 10 3.5 23 25 1.5 2t
35 HerTimau 30 6 5 3.5 35 10 1.3 8 t
36 Muar 6,160 120 150 .5 20,790 500 4.0 3,007 t
37 Parit Jawa 8 0.3 150 3.5 YA 60 1.8 43 t
38 Sarng Buaya 170 3.2 20 3.5 74 120 2.8 B ot
39 Batu Pahat 2,230 40 50 3.5 2,310 320 2.9 2,287 t
43 Senggarang 70 5.1 15 3.5 88 70 3.3 15 t
41 Rengit 100 3.2 20 3.5 74 120 2.4 211
42 Benut 440 7 50 4.5 520 300 3.5 541
* 43 Pontian Kecil 49 7 20 4.5 208 120 3.5 280
44 Sedili Besar 1.445 H 120 3.5 9,702 205 5.0 623
45 Mersing 250 20 50 3.5 1,155 110 3.0 284
- 46 Endau ) 4,740 85 150 3.5 14,726 300 4.3 2,179
47 Pontian 240 25 30 3.5 866 250 3.5 576
48 Rowpin 3,980 100 80 3.5 9,240 600 6.0 1,360
49 Herchong 500 25 20 3.5 578 115 2.4 166
50 Nenasi : 860 3. 40 3.5 1,386 a5 5.5 170

L: -Stretch of tidal influence, B: Mean'width of the stretch, Tide: Astronomical maximum tidal range
P: Tidal Prism, W: Width at the mouth, D: Maximum depth at the mean sea water level,

A: Cross-sectional area at the mouth, Cf: Classification, s: Sheltared, m: Moderate, t: Tidal Prism,
wi: Normal Wave, wi: Oblique Wave
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Table 5.2-18(2/2) ESYIMATION OF TIDAL PRISM FOR 100 RIVER HOUTHS

Catchment
Serial Name of River Area L Tide . P L D A
(km2) (k) (m) (1000m3)  (m) (m) (w2}
51 Pahaiy 29,140 25 35 13,437 . 415 6.3 1,405
52 Terus a0 18 3.5 1,455 100 2.8 116
53 Kuantan 1,710 26 3.5 3,904 280 $.3 1,106
54 Beserah 20 1.5 3.5 17 4 0.3 1
55 Kemamon 1,735 25 3.5 3,176 5715 9.6 3157
56 Kemasik 4 4,5 2.5 111 15 0.5 4
57 Kerteh 240 17 2.5 421 54 2.1 35
58 Paka . 850 20 " 3.5 2,078 150 5.5 595
59 Dungun 1,875 22 3.5 3,303 430 4.5 881
60 Mercang 150 16 3.5 1,108 46 0.6 15
61 Marang 460 12 3.5 ‘1,109 110 1.9 54
62 Terenggam 4,650 22 3.5 . 5,082 140 10.2 742
63 Merang 210 8 3.5 370 290 9.7 40
64 Keluang 80 10 3.5 1,040 110 2.1 115
65 Gali 10 2.5 3.5 14 86 1.5 65
66 Pak Amat 10 2.5 495 113. 0.8 67
67 Kelantan 12,500 i8 2.5 4,455 367 5.5 909
68 Rulah 468 1.5 © 39
69 Sematan 210 17 4.5 8,816 400 5.8 1,253
70 Xayan 1,020 47 4,5 20,938 1,360 7.2 2,214
71 Sempadt S0 14 5.5 7,623 680 4.0 1,692 wl
72 Rambungan 120 25 5.5 11,343 560 14.0 3,372 wn
73 Sibu Laut 120 43 5.5 23,413 1,100 18.5 . 9,443 wn
74 Salak 80 35 5.5 15,88F 1,300 6.1 5,285 wn
75 Santubong 60 23 5.5 18,785 750 6.7 2,528 wn
76 Buntal 40 21 5.5 4,955 280 1.7 336 wh
17 Baka a0 17 5.5 3,086 900 3.0 2,422 wn
78 Sadong 3,100 20 5.5 25,410 4,320 3.7 8,177  wn
79 Kabong 1,500 35 5.5 31,762 800 0.8 4,591 wl
80 Oya 1,820 25 2.5 3,094 480 3.9 1,035 wl
81 Mukah 2,150 25 2.5 2,063 2490 4.4 730 wn
82 Balingian 2,520 28 2.5 2,310 740 3.0 1,178 wn
83 Serupati 200 6 2.5 149 50 31 9  wn
84 Tatau 1,780 14 2.5 1,154 320 4.2 1,001 wn
85 Suai 1,400 15 - 2.5 928 130 5.4 443 wi
86 Niah 1,270 15 2.5 619 300 1.8 538wl
87 Sibuti 830 10 2.5 413 100 h.h 290 wl
88 Lawas 930 17 2.5 2,104 540 4.0 1,459 5
89 Padas 8,600 1% 2.5 825 440 35 214 s
9% Papar 770 5 2.5 174 100 2.6 153 wi
91 Inanam 10 8 2.5 462 360 1.7 B3I W
92 Tauran 970 12 2.5 1,287 370 2.5 510wl
93 Bandau 290 ih 2.5 445 1,020 3.7 88 s
94 Bongan 470 8 2.5 330 160 1.6 . 144 5
95 Sugut 2,900 18 2.5 1,485 400 3.9 592 m
96 Segama 4,300 g 2.5 7,425 800 7.0 5309 m
97 Kalumang 970 15 2.5 1,856 390 .5 2,188 m
98 Tawau 130 2 3.5 46 . 5
99 Bras-Umas 370 18 3.5 3,119 450 7.0 2,308. s
100 Kalabakan 1,340 25 3.5 3,465 900 6.0 3,691 s

L: Stretch of tidal influence, B: Mean width of the stretch, Tide: Astronomical maximum tidal range

Pt Tidal Prism, ¥: Hidth at the mouth, 0: Maximum depth at the mean sea water level,

A: Cross-sectional area at the mouth, Cf; Classification, s: Sheltared, m: Moderate, t: Tidal Prism,
wn: Normmal Wave, wl: Oblique Wave



Table 5.3-1  COMBINATION OF COUNTERMEASURES

Kedah

Tg. Piandang

‘Beruas

Kuantan

Kerteh

Marang

Terengganu

Oya

Papar

River
Groin

yes
yes

yes
yes

Coastal Reservoir

Groi

yes

yes

yes

yes

n

yes

yes

CASE ND. == e s vee e e s et e e 2 1 1 e e e e e e
Capital HMainte- Break Jetty Training
Dredging nance Hater Hall
Dredging
Case-1 yes yes - ~ -
Case-2 yes yes - yes*1 -
Case-1 yes yes - - -
Case-2 yes yes - yes*i -
Case-1 yes yes - - -
Case-2 yes ves - yes*1 -
Case-1 yes yes - - -
Case-~2 yes yes - yes*1 -
{ase-1 yes yes - - -
Case-2 yes - - yes -
Case-1 yes yes - - yes
Case-2 yes - - yes -
Case-1 yes yes yes - yes
Case-2 yes . - yes yes -
Case-1 yES yas yas - -
Case-2 yes - yes yes -
Case-1 yes yes - - yes
‘Case-7 yes - - ves -
Case-1 yes yes - - yes
Case-2 yes - - yes -

e T L L et T T s

Note *1: Submerged jetty
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Table 5,3-2 DESIGN WIDTH AND DEPTH OF DREDGING CHANHEL

PP LT T Lrarpnnynpereepepepeenyugrprpgege PR ETRPE R PP EEEL UL TR LEL L E LT

Design Beat Design Channel Dimension
River Size  Beam Width Bottom Laval

Houth {GRT) {m) {m) (LSD m)

NN O TR RN RPN A AN AR AT E AR SRR A AR RS AR AN AR AHIORE NN AR A DE

1 Perlis 150 7.50 75.0 -5.2
2 Kedah 150 7.50 75.0 -5.2
3 Tg. Piandang 40 4.20 45.0 -3.7
4 Beruas _ 100 6.09 65.0 -4,4
§ Kuantan 200 7.30 75.0 -5.3
6 Kerteh 40 4,20 45.0 -3.8
7 Marang 40 4,20 45.0 -3.5
8 Terenaganu 150 7.50 75.0 -4,7
9 Qya 410 4.20 45.0 -3.5
10 Papar 49 4,20 45,0 -3.6

Table 5.3-3  CAPITAL AND MAINTEHANCE ﬁREDGING VOLUKE

3 P20 PN T e T A e e ECROEEREM AN S I F N A AN K e A IR A T

Capital Dredging Maintenance Dredging
Length Vo lume Voluwe
River e AmE AL e haaAsSRAm T eAmmeasSaaEe e ekaAssemhEuS . .———
Mouth Outer Inner Quter Inner Total ~ Quter Guter
: : Sub,Jetty
(km) (km) (1000 m3) (1000 m3} {1000 m3) (1000 m3)(1000 m3}
1 Perlis 4,80 0.70 1.289.7 184.4 1,474.1 360.5 162.4
2 Kedah 4.00 1.40 1,004.4 219.4 1,223.8 - 332.4 149.6
3 Tg.Piandang 2.3 1.20 188.6 224.7 413.3 72.5 32.6
4 Beruas 2.17 1.58 359.8 324.3 684.1 128.2 57.7
5 Kuantan 3.80 0.00 617.7 0.0 612.7 217.0
6 Kerteh 0.96 1.40 120.2 158.7 278.9 120.2
7 Harang 0.55 0.87 9.6 67.1 106.7 . 39.6
8 Terengganu 1.10 2.87 167.1 813.2 980.3 167.1
9 Oya 1.30 0.4q0 3L.3 0.0 31.3 3.3
10 Papar G.45 1.03 46.0 133.9 179.9 46.0

EREL T L L b L e L L L L L L e L PR L L L L L e L e L L e L L L L L b bl
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Table 5.3-4 DESIGN FEATURES OF BREAKWATER AND JETTY BY RIVER MOUTH

Length Breakwater Jetty

Design Have

River Mouth -----mmmommmmeen Tog
Height Period Depth

{m) {s) (m

1 Periis 0.75  6.00 -2.65
2 Kedah 0.75 6,00 -2.65
3 Tg. Piandang  0.75 6.00 -2.35
4 Beruas 0.75 6.00 -2.35
5 Kuantan 1.75 6.00 -1,49
§ Kerteh 1.75 6.00 -1.28
7 Marang 1.7 8.00  -1.17
8 Terengganu 1.75  8.00 -0.94
0 Oya 2.75 8.00 -1.32
10 Papar 1.75 6.00 -1.27

Sub.Jetty Breakwater Jetty

(L$D m) (LSD m) (LSD m) (1000m3)  (1000m3)

NS S SCE S e RN THAS S SN S N NSNS TSRS S SES O RS S S mS =

4,23 1.60 161.5
4,23 1.60 60.5
3.93 1.30 129.0 72.0
21.9 %2 53,9

3.93 1.30 205.1 170.6
: 68.7 *2 - 136.8
0.60 . 7.9

' 61.1

3.73 1.10 3.4
9.5

Note *1 : Top Elevation of Structure.
*2 : Combination with Jeity and Breakwater

T5-35



Table 5.3-5

Perlis River

Case-1
Case-2

Capital Dredging

Outer
Inner

Maintenance Dredging
{without Sub. Jetty)
Hainterance Dredging

(with Sub.

Jetty)

Submerged Jetty

Interest

Capital

Dredging

o e LT

[T=T= L I TS I RN L

Cap.+Main

. Dredging

Cap.+Hain. Dredging +Sub. Jetiy

Net Present Value of

Yolume
(m3)
;1,289,700
184,400
: 360,900

“ .

: 162,400

: 103,000

8%

Uit Cost
(RM)

Cost
(RM)

974,400

190.0 19,570,000

Consfructibn Cost

COST COMPARISON IN NPV OF ALTERHATIVE CASES AT PERLIS RIVER MOUTH

Unit & '000 Ringgit

HPV of Direct Cost

Case-1 Case-2
Maintenance Total Capital Matintenance Submerged Total
Dredging Dredging Dredging Jetty*l

10,134 10,134 8,785 19,919
2,526 2,526 1,750 9,785 11,535
2,526 2,526 874 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 674 117 1,092
2,526 2,528 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 a74 7 1,082
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 5,871 6,845
2,526 2,526 974 5,871 6,845
2,526 2,526 974 117 1,002
2,526 2,526 974 117 1,092
2,576 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 914 1i7 1,092
2,526 2,526 974 117 1.092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,082
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,092
2,526 2,526 974 117 1,002

35,485 41,912

49,395 58,342

NPV of Project Cost *2

*f : Construction Period for Submerged Jetty will be 2 Years.
®2 ¢ {NPV of Direct Cost)x1.392, including others cost (see sub-section 6.8.2).
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Table 5.3-6

Kedah River Case-1

Case-2

Capital Dredging
Quter
laner

Maintenance Dredging

(without Sub. Jetty)

Maintenance Dredging

(with Sub. Jetty)

Submerged Jetty

Interest

Cap.+Main. Dredging
Cap.+Main. Dredging+Sub. Jetty

.

H

Volume Unit Cost Cost
{m3) (RM) {RH)
1,004,400 7.0 7,030,800
219,400 6.0 1,316,400
332,400 7.0 2,326,800
149,600 6.0 897,600
104,420 190.0 19,839,800

8%

Net Present Value of Construction Cost

COST COMPARISON IN NPY OF ALTERNATIVE CASES AT KEDAH RIVER MOUTH

Unit : '000 Ringgit

Case-1 Case-2
Year  {apital Mainterance Total Capital Maintemance Submerged Total
Dredging ODredoing Dredging BDredging Jetty*l

1 8,347 _ 8,347 8,347 8,920 18,267
2 2,327 2,327 1,612 9,920 11,532
3 2,327 2,327 " 893 119 1,017
4 2,327 2,327 898 119 1,017
5 2,327 2,327 898 119 1,017
] 2,327 2,327 898 119 1,017
7 2,327 2,327 898 119 1,017
8 2,327 2,327 898 119 1,017
9 2,327 2,327 898 119 1,017
10 2,327 2,327 898 119 1,017
11 2,327 2,327 898 119 1,017
12 2,327 2,327 898 119 1,017
13 2,327 2,327 898 119 1,017
14 2,327 2,321 898 119 1,017
15 2,327 2,327 898 119 1,017
16 2,327 2,327 898 5,952 6,850
17 2,327 2,327 898 5,952 6,850
18 2,327 2,327 898 - 119 1,017
19 2,327 2,327 898 118 1,017
20 2,327 2,327 898 119 1,017
21 2,327 2,327 898 119 1,017
22 2,327 2.327 838 119 1,017
23 2,327 2,327 898 119 1,017
24 2,327 2,327 898 119 1,017
25 2,327 2,321 898 119 1,017
26 2,327 2,327 898 119 1,017
27 z.327 2.327 898 119 1,017
28 2,327 2,327 898 119 1,017
29 2,327 2,327 898 119 1,017
30 2,327 2,327 898 119 o 1,017
NPV of Birect Cost 31,769 39,12
NPV of Project Cost *Z £4,223 55,279

*1
*2

.
H
-

Constructron Period for Submerged Jetty will be 2 Years.

(NPV of Direct Cost)x1.392, including others cost (see sub-section 6.8. 2)
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Table 5.3-7 COST COMPARTSON IN NPV OF ALTERNATIVE CASES AT TG. PIANDANG RIVER HOUTH

Tg.Piandang River Case-1  Cap.+Main. Dredging
Case-2 - Cap.+Main. Dredging + Sub. Jetty

Volume  Unit Cost Cost

Capital Dredging ' (m3) - (RN) (RM)
Outer : 188,600 7.0 1,320,200
Innér : 224,700 6.0 1,348,200
Haintenance Dredging(without Sub. Jetty) : 72,500 7.0 507,500
Maintenance Uredgung{with Sub. Jeity) H 32,600 6.0 195,600
¥aintenance Dredging : 11,410 6.0 698,460
(with Sub. Jetty and Reservoir)
Submerged Jetty : 44,730 190.0° 8,498,700
Reservoir 3 4,500 60.0 270,000
Interest 8% .

Net Present Value of Construction Cost

Unit : '000 Ringgit

Case-1 Case-2
Year Capatal Maintenance Total  Capital Maintenance Subirerged  Total -
Dredging Dredging Oredging Dredging Jetty
i 2,668 2,668 2,668 ’ 8,49% 11,167
2 508 508 196 51 247
3 508 508 196 51 247
4 508 508 196 51 247
5 508 508 196 51 247
6 508 508 196 51 247
7 508 503 ‘ 186 5 247
8 508 508 ' 195 51 27
S 508 508 196 51- 247
10 _ 503 508 196 51 247
11 508 508 196 51 247
12 508 508 166 51 247
13 508 508 196 5 247
14 508 508 186 51 247
.15 508 508 196 51 247
16 508 508 196 5,099 5,295
17 508 508 196 Bl 47
i8 508 508 196 51 247
19 508 508 196 51 247
20 _ 508 508 . 196 51 247
21 508 508 196 51 247
22 508 508 196 51 247
23 508 508 196 51 247
24 508 508 196 51 247
25 508 508 196 51 247
26 - 508 508 196 51 247
27 508 508 156 51 247
28 508 508 186 51 247
29 508 508 196 ! 247
30 508 508 196 51 247
NPV of Direct Cost - 1714 14,361

NPY of Project Cost *1 10,738 19,991

*1 : (NPV of Direct Cost)x1.392, including others cost {see sub-section 6.8.2)..
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Table 5,3-8 COST COMPARISON IN NPV OF ALTERNATIVE CASES AT BERUAS RIVER MOUTH

Beruas River Case-1 Cap.+Main. Dredging
Case-2 Cap.+Main. Dredging + Sub. Jetty
Volume Unit Cost . Cost
Capital Dredging (m3) ~ {RH) (RM)
OQuter : 359,800 7.0 2,518,600
Inner : 324,300 6.0 1,945,800
Maintenance Dredging : 128,200 7.0 897,400
(without Sub. Jetty)
Haintenance Dredging : 57,700 6.0 346,200
(with Sab. Jetty)
Submereged Jetty : 37,340 190.0 7,094,600
Interest : 8%

Net Present Value of Construction Cost

Unit : *000 Ringgit

Year  Capital Maintenance Total = Capital Haintenance Submerged Total
Dredging bredging Dredging Dredging Jetty

1 4,464 4,464 4,464 7,085 11,559
2 897 897 346 43 389
3 897 897 346 43 389
q 857 897 346 43 389
5 857 897 346 43 389
6 897 897 346 43 389
7 897 897 346 43 389
8 897 897 316 43 389
g 897 897 346 a3 389
10 897 897 346 43 389
11 897 897 © M6 43 389
12 857 897 346 43 389
13 897 897 346 43 389
14 897 897 346 43 389
15 897 897 346 43 389
16 847 897 346 4,257 4,603
17 897 897 346 43 389
18 897 897 346 43 389
1% 897 897 346 43 389
20 897 897 346 43 389
21 897 897 346 43 389
22 897 897 346 43 389
23 897 897 346 43 389
24 897 897 346 43 389
25 897 897 346 43 389
26 897 897 346 43 389
27 897 897 346 43 389
28 897 897 346 43 389
29 897 897 346 43 389
30 897 897 346 13 389
NPV of Direct Cost 13,406 15,950
NPV of Project Cost *1 . 18,660 ' 22,202

= = mmssomeseoEs s s s

*1 ¢ {NPV of Direct Cost)x1.392, including others cost (see sub-section 6.8.2).
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Table 5.3-9 DESIGR FEATURES OF TRAINING WALL, GROIH AND RESERVDIR BY RIVER HOWTH

Training - Groin Length Reservoir
River Mouth 12 e bt
Length River Coastal Total Area Length
(m) (m} {m) {m) (km?) (km)
1 Perlis - - - - - -
2 Kedah - - - - - -
3 Tqg. Piandang - - - - -
4 Beruas - - - - ‘ o~ -
5 Kuantan - - 1,650 1,650 - -
6 Kerteh 850 - 300 300 0.308 5.0
7 Marang 650 160 200 360 0.116 4,1
8 Terenggam - 720 450 1,170 - -
9 Qya 1,300 - 200 200 - -

10 Papar 400 100 300 400 0.060 0.8
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Table 5.3-10  COST COMPARISON IN NPV OF ALTER

AT KUANTAN RIVER MOUTH

NATIVE CASES

T5-41

Kuantan River Case-1 Cap.+Hain, Dredging
fase-2 Cap. Dredging + Jetty
VYolume Unit Cost Cost
Capital Dredging (m3} {RH} (RM)
Quter : 617,700 6.0 3,706,200
Inner H 0 5.0 0
Maintenance Dredging : 217,000 6.0 1,302,000
(without Sub. Jetty) .
Jetty 161,490 78.0 12,596,220
Groin 1,650 1,500.0 2,475,000
Interest : 8%
Net Present Value of Construction Cost
Unit : "000 Ringgit
Case-1 Case-2
Year Capitat Maintenance Total Capital Jetty*l Total
Dredging Dredging Predging ’
1 3,706 3,706 3,706 7,536 11,242
2 1,302 1,302 651 7,536 8,187
3 1,302 1,302 90 50
4 1,302 1,302 90 90
5 1,302 1,302 peh] 90
6 1,302 1,302 o0 90
7 1,302 1,302 a0 20
8 1,302 1,302 90 a0
g 1,302 1,302 a0 a0
10 1,302 1,302 90 90
i1 1,302 1,302 90 o0
12 1.302 1,302 a0 a0
13 1,302 1,302 g0 90
14 1,302 1,302 90 90
15 1,302 1,302 90 30
16 1,302 1,302 90 a0
17 - 1,302 1.302 90 90
18 1,302 1,302 90 g0
19 1,302 1,302 a0 20
- 20 1,302 1,302 S0 a0
21 1,302 1,302 a0 90
22 i,302 1,302 a9 90
23 1,302 1,302 90 a0
24 1,302 1,302 90 a0
25 1,302 1,302 90 90
26 1,302 1,302 90 90
27 1,302 1,302 90 90
28 1,302 1,302 90 90
29 1,302 1,302 a0 a0
30 1,302 - 1,302 20 90
NPY of Direct Cost 16,884 18,285
NPV of Project Cost *2 23,502 25,452
*1 : Construction Period for Jetty will be 2 Years.
*2 1 (NPV of Direct Cost)x1.392, including others cost (see sub-section 6.8.2).



Table 5,3-11  COST COMPARISON IN NPV OF ALTERNATIVE CASES AT KERTEH RIVER MOUTH

Kerteh River Case-1 Cap.+Main. Dredging + Training Hall
Case-2  Cap. Dredging + Jetty + Groin + Reservoir

: Volume Hnit Cost Cost
Capital Dredging (m3) (kM) (RH)
Quter : 120,200 5.0 601,000
Inner H 158,700 5.0 793,500
Maintenance Dredging : 120,200 5.0 601,000
{without Jetty) .
Jetty : 60,500 78.0 . 4,719,000
Reservoir : 5,000 10.0 . 50,000
Training Wall : 850 1,500.0 1,275,000
Groin : 300 1,500.0 450,000
Interest : 8%

Net Present Value of Construction Cost

Unit : '000 Ringgit

Case-1 Case-2
Year Capital Training  Total Capital Jetty Total
Dredging Wall Dredging
1 1,395 1,275 2,670 1,395 5.219 6,614
2 601 8 609 ) 31 3
3 601 3 609 31 31
4 601 8 609 31 31
5 601 8 609 31 31
5 601 8 609 3 n
7 601 8 609 . 3 31
8 601 8 609 3 31
9 601 8 609 31 31
10 601 8 609 31 n
11 601 8 609 31 31
12 601 8 609 3 31
13 601 8 609 31 31
14 6§01 8 609 3t 31
15 601 8 609 31 31
16 601 8 609 31 3
17 601 8 609 3 1
18 601 8 609 K1 31
19 601 8 609 3 31
20 601 8 609 3 31
21 601 8 609 it 3
22 601 8 609 K} | 3t
23 601 8 609 i 31
24 601 8 603 31 31
25 601 8 609 k1] 31
26 601 8 609 31 31
27 601 8 609 31 31
78 601 8 609 A 31
29 61 8 - 609 1] 31
30 601 8 609 3t 3
NPV of Birect Cosi 8,760 - 6,447

NPV of Project Cost *! 12,194 8,974

monoomamaomeno == === EEE R mme m=m

*1 : (NPV of Direct {ost)x1.392, including others cost (see sub-section 6.8.2).
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Table 5.3-12 ~ COST COMPARISON IN HPY OF ALTERNATIVE CASES AT MARANG RIVER HOUTH

Marang River
Case-1 Cap. + Main Dredging + Breakwater + Training Wall + Groin
Case-2  Cap. Dredging + Breakwater + Jetty + Groin + Reservoir

Volume Unit Cost Cost
Capital Dredging - {m3) - {RH) (100G0RM}
Outer : 39,600 5.0 198
Inner : 67,100 5.0 336
Maintenance Dredging : 39,600 5.0 198
Breakwater 3 128,970 78.0 10,060
Jetty (with Breakwater : 147,753 78.0 11,525
Training Wall : : 650 1,500.0 975
Groin : 360 1,500.0 540
Reservoir ' : 4100 10.0 41
Interest : 8%
Net Present Value of Construction Cost
Unit : '000 Ringgit
Case-1 Case-2
Year Capital Structure Total Capital Structure Total
Dredging Cost - Dredging Cost
i 534 11,575 12,108 534 12,106 12,639
2 198 69 267 73 73
3 198 69 267 73 73
4 196 69 267 73 73
5 198 69 267 . 73 73
6 198 69 267 73 73
7 198 69 267 ) 73 73
b 198 69 267 73 73
9 198 69 267 ' 73 73
10 198 69 267 73 73
1 198 69 267 73 73
12 198 69 267 73 73
13 198 69 267 73 73
14 198 69 267 73 73
15 198 69 267 73 73
16 198 69 267 73 73
17 198 69 267 73 73
18 198 69 267 73 73
19 198 69 267 : 73 73
20 198 69 267 73 73
21 198 69 267 73 73
22 198 69 267 73 73
23 - 198 69 267 73 73
24 198 69 267 73 73
25 198 69 267 73 73
26 198 69 267 73 73
27 198 69 267 73 73
28 198 69 267 73 73
29 198 69 267 73 73
30 198 69 267 73 73
HPY of Direct Cost 13,974 12,453
NPV of Project Cost *1 19,452 17,335

*] 1 (NPV of Direct Cbst)x1.392. including others cost (see sub-section 6.8.2).
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Table 6.3-13  COST COMPARISON IN NPV OF ALTERNATIVE CASES AT TRENGGANU RIVER MOUTH

Terengganu Case-1 Cap.+ Main. Dredging + Breakwater + Groin (1)
River Case-2 Cap. Dredging + Breakwater + Jetty + Groin (2)
Volume Unit Cost Cost
Capital Dredging {m3) . {RM} {1000RM)
Outer H 167,100 5.0 836
River Mouth : 760,000 5.0 3,800
: Inner : 813,200 5.0 4,066
Maintenance Dredging : 167,100 . 5.0 836
Breakwater : 213,725 18.0 16,671
*Breakwater {Part) : 68,713 78.0 5,360
Jetty : 307,430 ..78.0 23,980
Groin {1) : 720 1,500.0 1,080
Groin {2)- : 1,170 1,500.0 1,755
Interest : 8%
Ret Present Value of Construction Cost
Unit : '000 Ringgit
Case-1 Case-2
Year Capital Structure*l Total Capitat Structure*? Total
Dredging Cost Dredging Cost :
1 8,702 8,875 17,577 8,702 16,365 19,066
2 836 8,8i5 9,711 557 10,365 10,922
3 836 107 LY 279 10,365 10,643
4 836 147 g92 . 187 187
5 836 107 247 187 187
6 836 167 942 i87 187
7 836 107 942 187 187
8 836 107 42 187 187
3 836 107 942 ' 187 187
10 836 107 242 187 187
11 836 107 942 187 187
12 836 107 942 187 187
13 8316 107" 942 187 187
14 836 107 942 - : 187 187
15 836 107 942 i87 187
16 836 107 942 187 187
17 836 107 947 187 187
18 836 107 942 ' - 187 187
19 836 107 942 18/ 187
20 836 107 942 187 187
21 836 107 942 : 187 187
22 836 107 942 187 187
23 836 107 942 187 187
24 836 107 942 187 - 187
25 836 107 642 i87 187
26 836 107 942 187 187
27 836 107 942 187 187
28 836 107 942 187 187
29 836 107 942 187 187
30 836 107 942 187 187
NPV of Direct Cost 33,525 . 37,086

NPV of Project Cost *3 15,667 51,624

%1 : Construction Period for Breakwater will bé 2 Yeafs.
*2 : Construction Period for Breakwater and Jetty will be 3 Years.
*3 + (HPV of Direct Cost)x1.392, including others cost (see sub-section 6.8.2).
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Table 5.3-14  COST COMPARISON IN NPV OF ALTERNATIVE CASES AT OYA RIVER MOUTH

Oya River {ase-1 Cap. + Main. Dredging + Training Wall
Case-2 Cap. Dredging + Jetty
Volume Unit Cost Cost

Capital Dredging {m3) -~ (RM) (1000RM)

Outer ' 31,300 5.0 157

Inner H 0 5.0 0
Maintenance Dredging : 31,300 5.0 157
(without Sub, Jetty) .
Jetty : 79,020 78.0 6,164
Training Wall : 1,300 1,500.0 1,950
Interest H 8%

Net Present Value of Construction Cost

Case-1 Case-2
Year Dredging Structure Total Dredging Structure Total
Cost Cost Cost Cost
1 157 1,950 2,107 157 6,164 6,320
2 157 12 168 37 37
3 157 Co12 168 37 37
4 157 : 12 168 37 37
5 157 12 168 37 37
6 157 12 168 37 37
7 157 12 168 37 37
8 157 12 168 37 37
9 157 12 168 37 37
10 157 12 168 37 w
11 157 12 168 : 37 37
12 157 12 168 37 37
13 157 12 168 37 37
14 157 12 168 37 37
15 157 12 168 37 37
16 157 12 168 37 37
17 157 12 168 .37 37
18 157 12 168 37 37
19 157 12 168 7 37
20 157 12 168 37 37
21 157 12 168 37 37
22 157 12 168 37 37
23 157 12 168 : 37 37
24 157 12 168 37 w
25 157 12 168 37 37
26 - 157 12 168 37 7
27 _ 157 12 168 37 37
28 157 12 168 37 37
29 157 12 168 37 37
30 157 i2 168 37 37
NPV of Direct Cost 3,688 6,234
NPV of Project Cost*l 5,134 8,678

*1 : (HPV of Direct Cost)x1.392, including others cost (see sub-section 6.8.2).
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Table 6.3-15  COST COMPARISON IN NPV OF ALTERNATIVE CASES AT PAPAR RIVER MOUTH

Papar River  Case-1- Cap.#Main. Dredging + Training Wall + Groin
Case-2 Cap.Dredging + Jetty + Groin + Reservoir

Voltume Unit Cost Cost
fapital Dredging {m3) Rt ) {1000R1)
© Duter : 46,000 5.0 230
: ~ Inner ' H 143,200 - 5.0 716
Haintenance Dredging H 46,000 5.0 230
{without Sub. Jetty)
Jetty : 13,880 78.0 1,083
Groin : 400 1,500.0 600
Training Hall : 400 1,500.0 600
Reservoir : 800 10.0 8
Interest : 8%

et Present Value of Construction Cost

Unit : *000 Ringgit

Case-1 Case-?
Year Dredging Structure Total Dredging  Structure Total
Cost Cost Cost Cost -

1 946 1,200 2,146 046 1,691 2,637
2 230 7 237 10 10
3 230 7 237 ] 10 10
4 230 7 237 i0 10
5 230 7 237 10 10
6 230 7 237 i0 10
7 230 7 237 ) 10 10
8 230 7 237 10 10
9 230 7 237 - 10 10
10 230 7 237 10 10
11 230 7 237 10 10
12 230 7 237 10 10
13 230 7 237 19 it
14 230 7 237 10 10
i5 230 7 237 10 10
16 230 7 237 10 10
17 230 7 237 10 10
18 230 7 237 10 10
19 230 1 237 10 10
20 230 7 237 10 10
21 230 7 237 10 10
22 230 7 237 10 10
23 230 7 237 10 10
24 230 7 237 10 10
25 230 7 237 10 10
26 230 7 237 10 10
27 230 7 237 10 10
28 230 7 237 10 10
29 230 7 237 10 10
30 230 7 237 10 i0
NPV of Direct Cost 4,438 2,546
NPV of Project Cost *1 6,177 ' : 3,544
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Table 5.4-1 HET PRESENT VALUE OF PROJECT COST FOR THE MASTER PLAN
OBJECTIVE RIVER MOUTHS

a0 0 0 A YR YD A R T B e 0

Ho. Sarial Hama Slops  GAT Langth Width Depth KL Vo Vi ¥ L] Jv WPy
: m? (m}  {m) (1000m3) (100003} (1000m3) (1000m3) (1000m) (1OGORM)
1 45 Parsing 0.00162 t50 1,914 7% 3.0 4449 165.1 279.0  444.9 141.5 514.1 56,547
43 Rompin 0.00187 70 175 65 1.45 73.1 7.1 460 73.1 7.1 208.) 13,077
61 Harang 40 550 45 167 41.3 39.6 6.1 106.7 9.6 147.8 17,315
81 Mukan 0.00120 70 1,625 65 1.95 206.0 15.4 129.5  206.0 76.4 436.5 46,853
82 Baltngtan 0.00048 40 1,806 45 1.7 1419 53.4 90.5 143.9 53.4 485.2 51,500
84 Tatey ¢.00189 40 21 T - W V) 51.5% 19.1 2.4 1.5 19.1 208.9 22,997
H 44 Sedilt Besar  0.00130 150 1,167 75 210 18307 183.7 0.0 1837 47.5 8,635
46 Endait 0.00165 200 |,74% Js 2.8 377,00 370 0.0 3770 130.9 13,520
50 Henast 0.00132 70 t,098 65 l.45 103.5 103.5 0.0 103.5 7.4 6,172
52 Terus 0.00135 40 1,681 43 2,27 17118 17l.8 0.0 171.8 15.7 7,546
53 Kvantan 200 3,800 5 .47 6177 6117 0.0 617.7 285.0 23,503
55 Kemaman 0.00456 100 - 316 45 |44 20.5 20.5 0.0 0.5 14,2 1,346
58 Paka 0.00194 40 552 45 .07 . 26.6 26.6 0.0 26.6 20.3 1,904
59 Dungin 0.00232 100 879 65 2,04 116.6 116.6° 0.0 116.6 57.2 5,624
60 Mercang 0000550 . 40 443 45 2,47 49,9 49.9 Q.0 49.9 20.2 2,038
92 Tuaran 0.00370 40 586 45 2,17 §7.3 57.3 0.0 57.3 26.4 2,616
3 56 Kemasik 0.00194 40 1,376 45 2.67 155.4 7.3 94,1 165.4 7.3 86.7 11,271
57 Kerteh 40 960 45 2.6 | 113.5 120.2  158.7  278.9 120.2  60.5 8,974
87 Sibuti 0.00156 40 686 45 1.07  33.0 4.2 8.8 33.0 4.2 43.2 5,272
4 1 Pertis 150 4,800 75 3.54 12749 1,209.7 1344 1,474.1 360.0 49,395
25 Langat 0.00532 40 a5 45 0.47 i. 1.6 0.2 t.9 1.6 77
99 Umas-Umas 0,00370 40 48 45 017 0.4 0.3 9.0 0.4 0.3 33
5 2 Bary "0.00127 40 1,945 45 2,47 216.2 98.6  117.5  216.2 87.5 10,608
3 Sang lang 0.00266 40 03 45 187 59.2 21.0 32.2 59,2 7.0 3,211
4 Jariun 0.00250 40 628 45 1,57 a4.4 20.2 24,1 44.4 20,2 2,403
& Yan 0.00092 40 2,793 45 2.57 323.1 147.4  175.6  323.1 125.7 15,343
8 Canang 0.00039 40 2,697 45  2.67 324.0 147.9 176.2 J24.0 L2l.4 14,919
12 Finang 0.00114 40 2,342 45 2.67 28l.4 1268.4 153.0 281.4 105.4 12,953
I3 Bayan Lepas  0.0008% 40 2,604 45 2,37 277.8 1267 151.0 277.8  117.2 14,111
i4 Fg.Plandang 40 2,330 45 2.60 272.8 183.¢6 2.7 413.3 104.9 10,738
20 Batu 0.00070 40 3,671 45 2.57 424.6 193.8 230.8 424.6 165.2 20,165
22 Lekir 0.00097 40 2,753 a5 2.57  330.7 150.9 179.8 3%0.7 1231.9 1%,226
24 Xapar Besar 0.00150 40 1,780 45 2.87 - 213.9 97.6 116.3 213.9 §0.1 9,844
26 Sepang Xecil 0.03750 49 23 45 0.87 0.9 0.4 ¢.5 0.9 0.4 47
27 Sepang 0.054565 40 1 45 0.07 0.0 0.0 0.0 0.0 8.0 Q
30 Linggd 0.00600 40 445 45  2.87 53.5 24.4 29.1 53.5 0.0 2,453
31 Baru 0.00552 40 434 45 2.67 58.1 26.3 31.6 58.1 21.8 2,678
32 Mataka 0.00533 40 276 5 1.47 18.2 3.3 9.9 18.2 8.3 987
13 Duyong 9.00285 - 40 538 45 .97 50.1 2.9 27.2 50.1 2.9 g2l
34 bmbad 0.00423 40 513 45 2,17 50.1 22.9 27.2 0.1 22.9 2,723
35 Herlimau 0.60667 ~ 40 34¢ 43 2.27 - 348 15.9 18.9 34.8 15.3 £,829
37 Parit Jawa 0.00280 40 775 45 2.17 5.7 4.5 41.1 ©75.7 3.5 4,102
40 Senggarang 0.00288 40 719 45 2.07 &7.0 30.8 6.4 67.0 36.6 3,637
41 Rengit 0.00150 40 1,447 45 2,17 141.3 64.5 15.8 141.3 64.5 7,669
42 Banut 0.00064 40 2,922 45  1.87  245.9 1.2 133.7 245.9 112.2 13,342
43 Pontian Kectl 0.00102 40 1,837 45  1.67 . 123.0 56.1 §6.9 123.0 36.1 6,672
98 Tawau 0.00370 40 722 45  2.67 84.7 39.6 47.1 86.7 32.5 3,594
[ 69 Sematan 0.0010% 40 1,073 45 117 56.5 10.2 46.3 86.5 10.2  85.2 1,673
70 Xayan 0.00133 40 129 45 0.97 1.8 5.7 26.1 3.8 5.7 443 941
80 Gya 40 1,300 45 2.97 173.5 3.3 142.2 173.5 15.5 79.0 5,134
7 11 Kerian 0.00056 40 1,554 45 0.87 6.8 32.0 28.8 50.8 32.0 3,113
15 Gula 0.00055 10 3,727 65 2.05 496.7 261.2 235.4 436.7 242.3 23,571
5 Sangga 0.00043 40 2,488 a5 1.07 - 119.8 63.0 56.8 119.8 63.0 7,350
17 Larut 0.00044 4¢ 3,34 45  1.47 © 221.0 116.2 104.8 221.0 il§.2 k3,558
18 Terong ¢.03094 40 {245) 45 -0.23 2.5 1.3 1.2 2.5 1.3 152
19 Beruas 100 2,170 65 2.8l 395.9 359.8 324.3 684.1 E41.] 18,661
23 Selangor 0.00069 40 2,130 45 1.47  140.9 74.1 66.8 [40.9 4.1 8,646
36 Huar ¢.00095 40 660 45 0.57 - 15.4 8.1 7.3 15.4 8.1 1,070
39 Baty Pahat Q.00560 40 334 45  1.67 5.1 13,2 9 25.1 13.2 1,540
76 Buntal 2.00080 40 2,588 45 2.07 241.0 126.8 114.3 41,9 116.4 13,746
17 Bako 0.00065 40 2,262 a5 1,47 149.6 18.7 1.9 149.5 78.7 9,182
18 Sadong 0.00047 40 2,302 45 1.27  154.4 8.2 3.2 154.4 81.2 9,479
89 Padas 0.00455 40 411 45  1.87 3.6 18.2 6.4 34.6 18.2 2.123
160 Kalabakan 0.00370 40 127 45 0.47 2.7 1.4 .3 2.7 1.4 164
8 51 Panang g.00210 70 643 85 1,15 56.4 9.6 46.8 56.4 9.6 124.9 11,624
62 Terengganu 150 1,100 5 31 2.8 167.1 813.2 980.3 8.4 213.7 46,667
67 Kelantan 0.00535 160 307 85 |.64 32.7 5.6 7.1 2.7 5.6 59.6 6,799
95 Suqut 0.00370 40 12 45 0,07 0.1 0.0 0.0 0.1 0.0 3.7 406
9 18 Sarang Busya  0.00203 40 185 45 1.57 © 55.5 11.6 41.9 55.5 11.6 24.2 2,954
63 Herang 0.00205 40 © 1,205 45 2,47 1139 28,0 105.9 111.9 286.0  37.2 4,848
&6 Pak Amat 0.00128 40 2,008 43 2,57 232.2 48,6 183.6 .2 . 1B.6 619 4,139
¢ Papar 40 450 45 1.1 i, 9 46.0 171.9 219.% 6.0 118 3,742
10 5 Kedah 150 . 4,000 75 .02 906.5 1,004.4 19.4 1,221.8 100.0 44,224
9 Hula 0.00082 40 2,037 45 1,87 153.0 125.6 2.4 153.0 91.8 10,967
88 Laway 0.00143 40 1,158 45 1.47 a7.8 7 5.7 87.8 52,6 6,068
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Yo : Oredging volume for auter channel. Vi : Dradging voluma for laner chanael,
¥ i Tota) drading volume of aach river. Jv : Length of structuras.



Table 5,4-2 BENEFITS OF THE MASTER PLAW DBJECTIVE R_IVER HOUTHS

DoEm ST omooSmnsis ==== = memms ExmasEaEASS=Ss eSS ETTEE S S nE

Design Annual Benefit ('O0ORM)

Group No. Serial Name BoAt 5178 --m oo oo o e o oo
Ko. : . (GRT) Fishery Sea Trans. Flood Mit. Total

A 1 45 Mersing # 150 1,182 288 1,470
A 2 48  Rompin # 70 143 : 143
A 3. 61 Marang LI 3 40 1,462 259 1,721
A 4 81 Mukah # 70 1,383 1,383
A 5 82 Balingian A0 03 63
A 6 84 Tatau 40 290 290
B 7 431  Sedili Besar # 150 10 10
B 8 46 Endau # 200 1,677 1,677
B 9 50  Nenasi # 70 110 110

B 10 52 Terus 40 60 6
B 11 53 Kuantan * f 200 2,660 2,660

B 12 B Kemaman ¥ 100 85

B8 13 58 Paka # 40 15 15
B 14 59 Dungun # 100 88 : 83
B 15 60 Mercang 40 121 121
8 16 92 TJuaran 40 168 168
C 17 56 Kemasik 40 231 231
C 18 57 Kerteh * 40 228 228
C 19 87 Sibuti 40 1
D 20 1 Perlis . f 150 6,607 1,276 7.883
D 21 25 Langat 40 0
P22 99 Umas-umas 40 0 . g
E 23 2 Baru # 40 512 . 512
£ 24 3 Sanglang # 40 141 14
E 25 4 Jeriun # 40 23 23
E 26 6. Yan # 40 399 399
E 27 8 Cenang # a0 169 169
£ 28 .12 - Pinang # 40 966 966
£ 29 13 - Bayan Lepas 40 485 485
£ 30 14 Tg. Piandang * # - 40 964 - © 964
“E 31 20 Batu 40 61 . 61
E 32 22  lekir 40 110 118
£ 33 24 Kapar Besar 10 325 325
£ 34 26 - Sepan Kecil 40 0 0
£ 3 27 Sepang 40 0 0
E 36 30 Linggi # 10 142 142
£ 37 31 Barm 40 156 156
£ 38 32 Melaka # 40 17 17
“E 39 33 Duyong 40 29 .29
E 40 34 Umbai 40 50 _ 50
E 41 3% Merlimeu 40 67 67
E 42 37 Parit Jawa . 40 243 . 243
E 43 40  Senggarang 40 31 31
E 44 41 Rengit - 40 217 . 217
E 45 42 Benut 450 96 96
£ 46 43 Pontian Kecil # 40 631 631
£ 47 98 Tawau # 40 372 372
f 43 69 Sematan 40 4 4
F 4% 70  Kayan 40 1 1
£ 50 80 (QOva * 4 40 257 267
G 51 11 Kerian # 40 31 31
G 5 15 Gula # 70 152 152
G 53 16 Sangga 40 0 0
G 54 17 Larut . 40 42 . 42
G 55 18 Terong 40 0 : 0
6 56 19 Beruas * f 100 2,765 2,765
G 57 23 Selangor # 44 59 59
G 58 36 HMuar- 40 0 : 0
G 59 39 Batu Pahat 40 20 20
G B0 76 Buntal ) 40 314 314
G 61 77 Bako 40 49 49
& 62 18 Sadong # 40 Z1 21
G 63 B89 Padas # 40 42 42
G 61 100 Katabakan 40 0 0
H 65 51 Pahang # 70 104 7 11}
H 66 62 Terengganu * # 150 263 748 37 1,048
H 67 67 Kelantan # 100 365 42 407
¥ 68 95 Sugut 40 0 0
I 69 38 Sarang Buaya 40 1 1
I 70 63 Merang 40 207 207
I 71 66 Pak Amat 40 223 223
1 72 90 Papar * 40 242 - 242
J 73 5 Kedah *o# 150 6,863 1,521 8,384
J 1 9  Muda # 20 101
J 75 8B Lawas 40 162 162
* : Representative river mouth Al1 the river mouths ~-> 39,266
# ¢ River mouths in critical category Critical category --> 30,132
Significant category --» - 9,134
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Group No. Serial Neme Boat Size Benefit  Benefit Benefit NPV NPy B/C
No. (GRT} ('OCORM) ('O00RM)  ('DOORM) ('OODORM) ('OOGRM)

A 1 45 HMersing # 150 1,182 288 19,477 49,762 0.3%
A 2 48 Rompin # 70 143 1,895 20,307 0.09
A 3 61 Marang- * f 40 1,462 259 22,802 15,254 1.49
A4 81 Hukah # 70 1,383 18,324 41,231 0.44
A 5 82 Balingtian 10 63 835 45,320 0.02
A 6 84 Tatau 490 290 3,842 20,238 0.19
B 7 44 - Sedili Besar # 150 10 132 7,598 0.02
B 8 46 Endau # 200 1,677 22,219 1t,898 1.87
B 9 50 Henasi # 70 110 1,457 5,950 0.24
B 10 52 Terus 40 60 795 6,601 0.12
B 11 53 Kuantan * 8 200 2,660 35,244 20,682 1.70
B 12 55 Kemaman & 100 5 1,126 1,185 0.95
B 13 58 Paka # 40 15 199 1,676 0.12
B 14 59 Dungun # 100 a8 1,166 4,949 0.24
B 15 60 Mercang 40 121 1,603 1,793 0.89
B 16 92 Tusran 40 168 2,226 2,302 0.97
C 17 56 Kemasik 40. 231 3,061 9,918 0.31
¢ 18 57 Kerteh * 40 228 3,021 7,897 0.38
C 19 8 Sibuti 40 1 13 4,639 0.00
b 20 1 Perlis * F 150 6,607 1,276 104,446 43,468 2.40
D 21 25 Llangat 40 0 ] 156 0.00
D 22 99 Umas-umas 40 0 0 29 0.00
E 23 2 Baru # 40 512 6,784 9,335 0.73
E 24 3 Sanglang # 40 141 1,868 2,826 0.66
E 25 4  Jeriun # 40 23 305 2,114 0.14
E 26 6 Yan # 40 399 5,287 13,502 0.39
E 27 8 C{enang # 40 169 2,239 13,129 0.17
E 28 12 Pinang # 40 966 12,799 11,398 1.12
E- 29 13 Bayan lLepas 40 485 6,426 12,417 0.52
E 30 14 Tg. Piandang * # 40 964 12,773 9,450 1.35
E 31 20 Batu 40 61 808 17,745 0.05
E 32 22 Lekir 40 110 1,457 13,399 g.11
- £ 33 24 Kapar Besar © 40 325 1,306 8,663 0.50
E 34 26 Sepan Kecil 40 0 0 a7 0.00
E 35 27 Sepang 40 0 0 0 0.00
E 36 30 Linggi # 40 132 1,881 2,163 0.87
E- 37 31 Baru 40 156 2,067 2,357 0.88
£ 38 32 Melaka # a9 17 2¢5 868 0.26
£ 39 33 Duycng 10 26 384 2,395 0.16
E 40 34 Uubai a0 50 662 2,396 0.28
E 41 35 Merlimau 49 67 888 1,610 0.55
£ 42 37 Parit Jawa 40 243 3,220 3,610 0.89
£ 43 40 Senggarang 10 31 411 3,201 0.13
E 4 41 Rengit a0 217 2,875 6,748 - 0.43
£ 45 42  Benut 40 96 1,272 11,741 0.11
E 46 43 Pontian Kecil # 40 631 8,360 5,871 1.42
E 47 98 Tawau # 40 372 4,929 3,514 1.40
f 48 69 Sematan 40 4 53 1,472 0.04
F 49 70 Kayan . 40 1 13 828 0.02
F 4% 80 Oya *  # 40 267 3,538 4,518 0.78
G 51 11 Kerian # 40 31 411 3,285 0.13
G 5 15 Gula # 70 152 2,014 25,142 0.08
G 53 16 Sangga 40 0 0 6,468 0.00
G 54 17 larut - 40 42 558 11,931 0.05
G 55 18 Terong 40 0 0 134 0.00
G 56 19 Bermas 4 160 2,765 36,635 16,422 - 2.23
- &G 5 23 Selangor # a0 59 782 7,608 0.10
G 58 36 Muar a0 0 0 942 0.00
6 59 39 PBatu Pahat 40 20 265 1,355 0.20
6 60 76 Buntal 40 314 4,160 12,096 0.34
G 6l 77 Bako 40 49 649 8,080 0.08
G 62 78 Sadong : # 40 21 278 8,337 0.03
& 63 89 Padas # 40 42 h56 1,868 0.30
G 64 100 Kalahakan 40 [} 0 145 0.00
H 65 51 Pahang # 70 - 104 7 1,448 11,988 0,12
H 66 62 Terengganu LA 150 263 748 37 13,775 41,067 0.34
H 67 67  Kelantan # 100 365 42 5,270 5,983 0.88
H 68 95 Sugut 40 0 0 0 358 0.00
I 69 .38 Sarang Buaya 40 i 13 2,599 0.1
I 78 63 Merang 40 207 - 2,743 4,267 0.64
I 71 66 Pak Amat 40 223 2,955 7.162 0.41
1 72 90 Papar * 40 242 3,206 3,293 0.97
J 73 5 Kedah A 2 150 6,863 1,521 111,084 38,97 2.85
J 74 .8 Kuda ¥# 40 101 1,338 9,299 0.14
J 75 88 lawas ] 40 162 Z, 146 5,338 0.40
* : Representative river mouth ANl the river mouths --> 519,998 724,209 0.72
# : River mouths in critical category Critical ecategory --» 463,065 472,575 0.98
Significant category --> 56,933 251,723 0.23

Table 5.4-3  COST-BENEFIT RATIOS OF THE MASYER PLAN OBJECTIVE RIVER MOUTHS

Design Fishery Sea Trans. Flood #it. Benefit Eco. Cost
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Serial
No.

32
43
a4
a5
46

48
50
51
53
55

58
59
61
62
67

Name

Perlis
Baru
Sanglang
Jerlun
Kedah

Yan
Cenang
tHuda
Kerian
Pinang

Tg. Piandang
Gula

Beruas
Selangor
Linggi

Helaka
Pontian Kecil
Sedili Besar
Hersing

_Endau

Rompin
Henasi
Pahang
Kuantan
Keﬁﬁnan

Paka
Jungun
Marang
Terengganu
Kelantan

Sadong
Oya
Mukah
Padas
Tawau

Table 5.4-4  FACTORS FOR PRIORITIZATION
Design _ Existence Existence Existence
State Boat Size B/C = HNo. of of LKIH of DOF of Commercial
(GRT) ~ Ratio Fishermen Complex Fishing Base Boat Jetty

Perlis 150 2.40 2,333 yes yes
Perlis 40 0.73 561
Kedah 40 0.66 762
Kedah 40 0.14 202
Kedah 150 2.85 1,716 yes yes yes
Kedah 40 0.39 493
Kedah 40 0.17 141
P.Pinang 40 0.14 504
P.Pinang 40 0.13 693 *
P.Pinang 40 1.12 700
Perak 40 1.35 1,042 *1
Perak 0 0.08 308
Perak 100 2.23 1,595 *1
Selangor 40 0.10 397 *]
N.Sembilan 40 0.87 120 *1
Helaka 49 G.26 3 *1 yis yes
Johor 40 1.42 37 yes
Johor 150 0.02 487 yes yes
Johor 150 ¢.39 435 ves yes yes
Johor 200 1.87 327 yes
Pahang 70 0.09 405 yes
Pahang 70 D.23 228 . yes
Pahang 70 0.12 666 yes
Pahang 200 1.70 570 yes yes yes
Terengganu 100 0.95 1,338 yes yas
Terenggany 40 0.12 267 yes
Terengganu 100 0.24 848 yes yes
Terengganu 10 1.49 715 yes yes
Terengganu 150 0.34 47 yes yes yes
Kelantan 100 0.88 666 yes yos yes
Sarawak 40 0.03 751
Sarawak a0 0.78 292
Sarawak 70 0.44 556 yes
Sabah 40 0,30 509
Sabah 40 1.40 400

Total 22,105

Note *1 : [KIM complex is to be constructed.
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Table 5.4-5(1/4) INITIAL AND ANNUAL O&M COSTS OF CRITICAL GROUP
RIVER MOUTHS IN ORDER OF PRIORITY

{Case 1-1 & 1-3)

(Totat costs in 5 years are equalized.)

{Unit: '000 RM)

Initial

0BH

Priority Serial WName State Cost Cost
(Per Year)
1 Perlis Perlis 10,134 2,526
Kedah Kedah 8,437 2,327
14  Tg. Piandang Perak 2,668 508
12  Beruas Perak 4,465 897
46  Endau Johor 1,726 785
First 51  Pahang Pahang 10,024 59
61 Marang Terengganu 12,639 73
67 Kelantan Kelantan 4,810 28
81  HMukah Sarawak 35,080 204
89,983 7,407
Z Baru Perlis 1,396 613
8 Cenang Kedah 2,092 850
9 Huda P.finang 1.044 641
12 Pinang P.Pinang 1,817 738
15 Gula Perak 3,241 1,696
23 Selangor Selangor 920 519
Second 3?2  Helaka Melaka 118 58
43  Pontian Kecil Johor 795 393
44 Sedili Besar  Johor 841 525
© 53 Kuantan Pahang 3,706 1,302
62 Terengganu Terengganu 26,452 943
59  Dungun Terengganu 534 1343
42,956 8,621
3 Sanglang Kedah 382 189
6 Yan Kedah 2,086 880
Third 30 Linggi Helaka 345 140
45 Mersing Johor 42,322 241
.55 Kenaman Terengganu 94 85
45,229 1,535
4. derfun Kedah 780 141
11  Kerian P.Finang 397 224
48  Rempin Pahang 16,614 98
Forth 50 Renasi Pahang A74 428
58 Paka Terengganu 122 122
78 Sadong Sarawak 1,008 568
80 Oya Sarawak 2,107 168
89 Padas Sabah 276 127
98  Tawau - Sabah 560 228
21,794 2,104
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Table 65.4-5(2/4)

INITIAL AND ANNUAL G&M COSTS OF CRITICAL GROUP
RIVER MOUTHS IN ORDER OF PRIORITY

{Case 1-2}

(Total costs in 5 years are equalized.)

~(Unit: '000 RH)

Tnitial Q&M

Priority Serial Hame State Cost Cost
{(Per Year)
1 Perlis Perlis 10,134 2,526
?  Baru Perlis 1,396 613
5 Kedah Kedah 8,437 2,327
9 Muda P.Pinang 1,044 641
12 Pinang P.Pinang 1,817 738
_ 14 . Tg. Piandang Perak 2,668 508
First 15 Gula Perak: 3,241 1,696
19  Beruas Perak 4,465 897
23 Selangor Selangor 920 519
46  Endau Johor 1,726 785
51 - Pahang Pahang 10,024 59
61 Harang Terengganu 12,639 73
67 Kelantan Kelantan 4,810 28
81 Mukah Sarawak 35,080 204
95,401 11,614
3 Sanglang Kedah 382 189
3 Linggt Helaka 345 140
32 Helaka Melaka 118 58
43  Pontian Kecil Johor 795 393
Second 44  Sedili Besar  Johor 841 525
45  Hersing Johor 42 322 241
48  Rompin Pahang 16,614 98
55  Kemaman Terangganu 94 85
59 Dungun Terengganu 534 343
78 Sadong Sarawak 1,008 568
63,053 2,640
4 Jerlun Kedah 286 141
. 6 Yan Kedah 2,086 880
§ . Cenang Kedah 2,092 850
11 Kerian P.Pinang 397 224
50 . Nenasi Pahang 474 428
Third 53  Kuantan Pahang 3,706 1,302
58 fPaka Yerengganu 122 122
b2 Terengganu. Terengganu 20,452 943
80 Qya Sarawak 2.107 1568
89 Padas Sabah 226 127
98 Tawau Sabah 560 228
38,508 5,413




Table 5.4-5(3/4) INITIAL AND ANNUAL O&M COSTS OF CRITICAL GROUP
RIVER MOUTHS I ORDER 0F PRICRITY
(Case 2-1 & 2-3)

{Initial costs are equalized.) {Unit: *000 RM)
Initial 0&M
Priority Serial RName State Cost Cost

(Per Year)

1 Perlis Perlis 16,134 2,526

5 Kedah Kedah 8,437 2,327

14 Tg. Piandang Perak 2,668 508

19 Beruas Perak 4,465 897

30 Linggi Melaka 345 140

First 46 Endau Johor 1,726 785
53 Kuantan Pahang 3,706 1,302

59 Dungun Terengganu 534 343

61 Marang Terengganu 12,639 73

67 Kelantan Kelantan 4,810 28

49,464 8,929

9 Huda P.Pinang 1,044 G4l

23 Selangor Selangor 929 519

32 HMelaka tlelaka 118 58

43  Pontian Kecil Johor 795 393

Second 44  Sedili Besar  Johor 841 525
51  Pahang Pahang 10,024 59

55 Kemaman Terengganu 94 85

81 Mukah Sarawak 35,080 204

98 Tawau Sabah - 560 228

49,476 2,712

2 Baru Periis 1,396 613

3 Sanglang Kedah 382 189

8  Cenang Kedah - 2,092 850

12 Pinang P.Pinang 1.817 738

Third 45  Mersing Johor 42,322 241
50  HRenasi Pahang 474 428

80  Ova Sarawak 2,107 168

. 8% padas Sabah 226 127

50,816 3,354

4  Jerlun Kedah 286 11

6 Yan Kedah 2,086 830

11 Kerian P.Pinang 397. 224

- 15 Gula Perak 3,241 1,696

- Forth 48  Rompin Pahang 16,614 98
58  Paka Terengganu 122 122

62 Terengganu Terengganu 26,452 943

78  Sadong Sarawak 1,008 568

50,206 4,672
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Table 5.4-5(4/4) INITIAL AND ANNUAL O&M COSTS OF CRITICAL GROUP
RIVER MOUTHS IN ORDER OF PRIORITY

(Case 2-2)
(Inittal costs are equaltized.) {Unit: '000 RN)
_ Initial o8k
Priority Serial HName State Cost Cost
{Per Year)
1 Perlis Perlis 10,134 2,526
2 Baru Perlis 1,396 613
5  Kedah Kedah 8,437 2,327
9 Muda P.Pinang 1,044 641
12  Pinang P.Pinang 1,817 738
First 14 Tg. Piandang Perak 2,668 508
15 Gula ‘Perak 3,241 1,696
19 Beruas Perak ' 4,465 897
23 Selangor Selangor 920 519
46  Endau Johor . 1,726 785
51 Pahang Pahang 10,024 59
53  Kuantan Pahang 3,706 : 1,302
61 Marang Terengganu 12,639 73
67 Kelantan Kelantan © 4,810 28
67,027 12,712
3 Sanglang Kedah g2 189
8 {enang - Kedah 2,002 850
30 Linggi Helaka 345 140
32 Melaka Melaka ' 118 58
43 Pontian Kecil Johor ’ 795 393
Second 44  Sedili Besar Johor ’ 841 525
45  Hersing Johor 42,322 241
43 Rompin Pahang 16,614 98
50  Nenasi Pahang 474 A28
55 Kemaman Terenggant 9 85 .
59 Dungun Terengganu 534 343
78 Sadong Sarawak 1,008 568
98  Tawau Sabah 560 228
66,179 4,146
4 Jerlun Kedah 286 141
Yan Kedah 2,086 880
11 Kerian - P.Pinang - 397 224
Third 58 Paka Terengganu 122 122
62 Terengganu Terengganu 26,452 _ 943
80 Oya . Sarawak 2,107 168
81  Mukah Sarawak 35,080 204
B9  Padas Sabah 226 127
66,756 2,809
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Table 5.4-6 (0OST DISBURSEMENT SCHEDULE OF THE FIRST PHASE PROJECT

{Unit

: '000 RM)

{Total costs are equalized.)

Case 1-1

No. of River Mouths
Initial Cost
Maintenance Cost
Total Cost

21
132,93¢

20,070
173,000

35
67,023
89,238

156,261

35

98,335
98,335

No. of River Mouths
Initial Cost
Haintenance Cost
Total Cost ’

14
98,401
29,035

127,436

24

63,053
- 64,670
127,723

35
38,508
84,803

123,311

No. of River Mouths
Initial Cost
Maintenance Cost
Total Cost

(Initial costs are equalized.)

Case 2-1

No., of River Mouths
Initial Cost
Maintenance Cost
Total Cost

89,983
18,518
108,501

. 19
98,840
29,103

128,043

21
42,956
58,588

101,544

35
101,022
78,270
179,292

26
45,229
83,978

129,207

21,794
93,075
114,869

Case 2-2

Ho. of River Houths
Initial Cost
Maintenance Cost
Total Cost

27

66,179 -

73,925
140,101

Case 2-3

Ro. of River Houths
Initial Cost
Maintenance Cost
Total Cost

19
48,476
51,425

100,901

50,816
66,590
117,406

Hote : No. of fishermen : 22,105
Maintenance cost per capita : RM98,335 / 22,105
Average product per capita : RM 22,155

Burden for maintenance :

890 / 22,155

= 4%

/ Syears =

Per kilogram of product : RM 2.1/kg x 4% = RM 0.084/kg
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Table 5.4-7 PRIORITIZATION OF RIVER MOUTHS FOR FIRST PHASE PROJECY
(Unit: 000 RN)
Priovity/
Expected Serial Hame State Initial D&H Agency
Construction Cost Cost Concerned

Period (Per Year)
1 Berlis Perlis 10,134 2,526 MoT
- 5 Kedah Kedah 8,437 2,327 HOT
First Priority 14 Tg. Piandang Perak 2,668 508 MDA
19  Beruas Perak 4,465 897 MOA
{The First Half 30 Linggi Melaka 345 140 MDA
of the 7th 46 Endau Johor 1,726 785 HOA
Malaysia Plan) 53 Kuantan Pahang 3,706 1,302 HOA
59 Dungun Terengganu 534 343 HOT
61  Harang Terengganu 12,639 73 MOA
67 Kelantan Ketantan 4,810 28 HaT

49,464 8,929
9 Muda P.Pinang 1,044 641 MoA
Second Priority 23 . Selangor Selangor 920 519 MOA
32 Melaka Helaka 118 58 KOA
(The Latter Half 43 Pontian Kecil Johor 795 393 MDA
of the 7th 44 Sedili Besar ' Johor 8a1 525 MOA
Malaysia Plan) 51  Pahang Pahang 10,024 59 MOA
55  Kemaman Terengganu 94 85 HOA
81 Hukah Sarawak 35,080 204 HOA
88  Tawau Sabah 560 228 HOA

49,476 2,712
2 Baru Pertis 1,396 613 HOA
Third Priority 3 Sanglang Kedah 382 189 HOA
8 Cenang Kedah 2,092 850 HOA
(The First Half 12 Pinang P.Pinang 1,817 738 HMOA
of the 8th 45 Mersing Johor 42,322 241 HOT
Halaysia £lan) 50  Nenasi Pahang 474 - 428 HOA
80 Oya Sarawak 2,107 168 MOA
89 Padas Sabah 226 127 HOA

50,816 3,354
4 Jertun Kedah 286 141 HOA
Forth Priority & Yan Kedah 2,086 380 WOA
11 Kerian P.Pinang 397 224 HOA
{The Latter Half 15 Gula Perak 3,241 1,696 HOA
of the 8th 48  Rompin Pahang 16,614 98 HOA
Halaysia Plan) 58  Paka Terengganu 122 122 HOA
&2 Terengganu Terengganu 26,452 943 MOT
78 Sadong Sarawak 1,008 568 MOA

50,206 4,672
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Table 5.4-8 ANHﬁAL CASH FLOW OF THE FIRST PHASE PROJECT

Unit : 000 RM

e S e e e T e e

Economic Project Cost*l Benef it
L £ | T TL T B LR PR P PR Annual
Capital Mainte-  Total 1st & 2nd 3rd & 4th  Total Cash
nance Group Group Flow
11996 24,240 0 24,240 ] 0 ] -24,240
2 1997 24,240 2,852 27,0M 6,828 0 6,828 -20,263
3 1998 24,240 5,703 29,943 13,930 0 13,930 -16,013
4 1999 24,240 8,556 32,796 21,312 0 21,312 -11,484
5 2000 24,240 11,408 35,648 28,983 0 28,983 -6,665
6 2001 24,749 14,260 39,009 36,952 0 36,952 -2,057
7. 2002 24,749 16,226 40,975 37,690 1,395 39,086 -1,88%
8 2003 24,749 18,192 42,941 38,443 2,846 41,289 ~1,651
9 2001 24,749 20,159 44,908 39,211 4,354 43,565 -1,343
10 2006 24,749 22,125 46,81 39,994 5,921 45,916 ~-859
11 2006 24,091 24,091 39,994 7,023 47,017 _ 22,926
12 2007 24,091 24,09 39,5894 7,023 AY,017 22,926
13 2008 24,001 24,001 . 39,994 7,023 47,017 22,926
14 2009 74,091 24,091 39,994 7,023 47,017 22,926
15 2010 24,091 24,091 39,994 7,023 47,017 22,926
16 2011 24,001 24,001 39,994 7,023 47,017 22,926
17 2012 24,091 24,091 39,994 7,023 47,017 . 22,926
18 2013 24,091 24,091 39,994 7,023 41,017 22,926
19 2014 24,091 24,091 35,994 7,023 47,017 22,926
20 2015 24,001 24,091 39,994 7,023 47,017 22,926
21 2016 24,001 24,091 39,994 7,023 47,017 22,926
22 2017 29,001 24,091 39,994 7,023 47,017 22,926
23 2018 24,091 24,091 39,994 7,023 47,017 22,926
24 2019 24,691 24,001 39,894 S F023 47,017 22,826
25 2020 24,091 24,091 39,994 7,023 47,017 22,926
26 2021 24,091 24,091 39,994 7,023 47,017 . 22,926
27 2022 24,081 24,091 39,994 7,023 47,017 22,926
28 2023 24,091 24,091 30,994 7,023 47,017 22,926
29 2024 24,091  ?24,0%1 39,994 7,023 47,017 22.926
30 2025 24,001 24,001 39,994 7,023 47,017 27,926
31 2026 24,091 24,001 39,994 7.023 47,017 22,926
32 2027 24,001 24,001 39,994 7.023 47,017 22,926
33 2028 24,001 24,001 39,994 7,023 47,017 22,926
34 2029 24,091 24,091 . 39,094 7,023 47,017 22,926
35 2030 24,091 24,091 39,994 7,023 47,017 22,926
36 2031 24,091 24,001 39,994 7,023 47,017 22,926
37 2032 24,001 24,091 39,994 7,023 47,017 22,926
38 2033 24,091 24,09 39,994 7,023 47,007 22,926
39 2034 24,091 24,001 39,994 7,023 47,017 22,926
40 2035 24,081 24,091 39,994 7,023 47,017 22,926
*1 : Conversion rate = 0.88 Internal Rate of Return {IRR)} = 11.52%

8/C (annual discount rate ; 3%) = 1.138
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Table 5.5-1

FEATURES OF RIVER MOUTH

Catchment Ho. of No. of No, of Expected B/C
Coast Serial Name Area Fishing Fishermen Commer- Minimum  Ratio
Beats cial Hater
Boats Depth
(km2) (m)
5 Kedah* 3,060 536 1,716 77 3.0 2.85
Huddy 14 Tg.Piandang g 486 1,042 1.5 1.73
(Hest) 19 Beruas* 220 . 655 1,595 - 0.9 2.23
23 Setlangor 1,820 189 397 - 1.2 0.16
Sandy 1 Perlis* 600 432 2,333 20 0.6 2.48
(Hest) 9 Muda* 4,300 201- 504 - 1.0 0.14
32 Melaka 500 111 311 ok 1.2 0.26
45  Mersing* 250 290 435" xk 0.8 0.39
Sandy 53  Kuantan* 1,710 163 570 - 45 2.6 1.70
(East) 61 Harang* 360 188 715 - 0.5 1.49
62 Terengganu* 4,650 107 417 161 3.3 0.34
67 Kelantan* 12,900 208 666 *k 1.7 0.88
*

** : Data is not available.
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Table §.5-2 SUMMARY OF DNIT CONSTRUCTION COST

e e T e e B L e e L e PRt e S TP e e e e D i LD LA Es et

Calculated
Hork  Item bnit linit Cost
(RHM)
1. Dredging by Grab (Clamshell) Dredger
for Muddy Soil (Average Hauling Dis. 3.0 km) cu.m. 8.50
- for Quter Channel {Hauling dis. = 2.0 km) cu.mn. 7.60
- for Inner Channel (Hauling dis. = 3.5 km) cuam. 9.50
2. Dredging by Cutter Suction Dredger
for Loose Sand {Average Hauling Dis. 660 m) cu.m. 6.44
3.  Dredging by Breaker and Grab Dredger
for Soft Rock cu.m. 20,00
4. Excavation for Structure S CUL M. 3.68
5.  Embankment for Bund (Using excavated
material nearby Bund} cu.m. 3.08
6. Embankment by Using Borrow Pit Material cu.m. 16.36
7. Clearing and Grubbing sq.m. 0.78
8. Sodding sq.m. 5.51
9. Grgve] Pavement . Q. 4,63
10. Stone Masonry with Concrete . cu.m. 137.04
11. Supply,Delivery and Placing Gabion mattress sq.m. 58.81
(1.5m x 1.7m x 0.5m)
12. Supply,Delivery and Placing Geo-textile Mat Sq.m. 29.34
13. Concrete without Reinforcing Bar cu.m. 195,00
14. Supply.Delivery and Placing Rocklsfone
1} Armor Store 1, 3 - 5 ton cu.m. 87.94
2} Armor Stone 2 , 1 - 3 ton cu.m. 84.79
3) Secondary Stone , 300 - 500 kg cu.m, 63.48
4} Core Stone 1 , 100 - 300 kg cu.m. 60.10
5} Core Stone 2, 10 -~ 100 kg Cu.f.- 55,31
15. Hooden Works for Jetty ea. 16,200
16. Bank protection for River Mouth Reservoir m 10.00

1. Unit costs are composed of direct cost and indirect cost.
Direct cost includes material, labor and equipment costs, and
indirect cost covers overhead contingencies, miscellanaous and
profit of the contractor.

2. Unit cost of dredging does not include spoil bank treatment cost.

3. Assumed that rock materials are locally available {within 30 km).
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Table 5.5-3 PROJECT COST. OF TG, PIANDANG RIVER MOUTH IMPROVEMENT

===mononas B L e e

______

Unit Quantit Unit Cost Total
{RM) (RM)
I. Main Construction 1,471,000
1. Preparatory Works (10% of Main & Miscel.  l.s. 1 134,000
Works including Hobilization/Demobil.)
2. Main Horks 1,215,000
(1} Mavigation channel Dredging
1) Dfedging for Muddy Soil (Outer) cu.m, 56,500 7.60 429,000
2} Dredging for Muddy Soil {Inner) cu.m. 58,900 9.50 560,000
3) Lighting Equipment and others 1.s. 1 70,000 70,000
{2) Jetty Works for Fishing Boat
1) Clearing and Grubbing sg.m. 2,000 0.78 2,000
2} Filling (Using Job Site Materials) cu.m 300 3.08 1,000
3) Embankment{Using Borrow Pit Materials) cu.m 300 16.36 5,000
4} Gravel Pavement 20 cm thick $q.1M. 2,800 4.63 13,000
5) Yooden Works for Jetty ga. 3 16,200 49,000
6) Jetty House i.s. 1 18,000 18,000
(3) Bank Protectibn
1) Stone Masonry (Using concrete) cu.m B ¥ 137.04 6,000
2} Gabion Mattress (3.0m x 1.2m x 0.5m) sq.m. 1,050 58.81. 62,000
3. HMiscellaneous Horks (10% of Main Works) l.s. 1 122,000
I1. Compensatton sg.Mm 0 0
HI, Engineerjng and Administratioﬁ Cost f.s. 1 147,600
{ 10 % of Main construction } o mmmmamen
IV. Physical Contingencies 1.5. 1 162,000
(W%ef (T+I1+IIT)YY e
Sub - Total 1,780,000
V. Price Escalation 129,000
TOTAL 1,969,000

- Al costs are expressed based on the price level of late 1992 and an annual escalation
rate is assumed at 2.4%, ]

- Assuming that engineering services will commence in 1994 and construction will
terminat in 1995.
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Table 5.5-4  ANNUAL CASH FLOW OF TG. PIANDANG RIVER MOUTH
IMPROVEMENT PROJECT

Unit : '000 RM
Economic Project Cost

L TR £ e T Fishery Annual
Construc- Eng. and Physical Mainte- Total DBenefit Cash
tion Admi. Conti, nance Flow

1 1994 88.0 8.8 96.8 -06.8
-2 1995 1,294.5 59.0 135.3 1,488.8 -1,488.8
3 1996 60.0 6.0 528.0 504.0 8399.4  305.4
4 1997 60.0 6.0 528.0 594.0 - 891.8 297.8
5 1998 60.0 6.0 528.0 594.0 884.2 290.2
6 1999 60.0 6.0 528.0 694.0  876.6 282.6
7 2000 60.0 6.0 528.0 - 594.0 869.0 275.0
8 2001 60.0 6.0 528,0 594.0 862.0 268.0
9 2002 60.0 6.0 528.0 594.0 855.0 261.0
10 2003 60.0 6.0  528.0 594.0 848.0  253.0
11 2004 '60.0 6.0 528.0 594.0 841.0  247.0
12 2005 60.0 6.0  528.0 594,0 834.0  240.0
13 2006 60.0 6.0 528.0 5894.0 834.0 240.0
14 2007 60.0 6.0 528.0 594.0 834.0 240.0
15 2008 60.0 6.0 528.0 504.0  834.0 240.0
16 2009 60.0 6.0  528.0 594.0 834.0  240.0
17 2010 60.0 6.0 528.0 594.0 834.0 240.0
18 2011 60.0 6.0 528.0 594.0 834.0 . 240.0
19 2012 60.0 6.0 528.0 594.0 834.0  240.0
20 2013 60.0 6.0 528.0 594.0 834.0  240.0
21 2014 60.0 6.0  H28.6  594.0 834.0  240.0
22 2015 60.0 6.0  528.0  594.0 834.0  240.0
23 2016 60.0 6.0 528.0 594.0 . 834.0  240.0
24 2017 60.0 6.0 528.0 594.0 834.0  240.0
25 2018 60.0 6.0  528.0  K94.0 831.0 240,90
26 2019 60.0 6.0  528.0 594.0 831.0  240.0
27 2020 60.0 6.0 528.0 5940 .834.0 240.0
28 2021 60.0 6.0 528.0  594.0 834.0  240.0
29 2022 60.0 6.0  528.0  594.0 834.0  246.0
30 2023 60.0 6.0 528.0 594.0 834.0  240.0
31 2024 60.0 6.0 528.0 - 594.0 834.0 - 240.0
32 2025 60.0 6.0 528.0 594.0 .~ 834.0 240.0
33 2026 60.0 6.0 528.0 594.0 834,0 240,0
34 2027 60.0 6.0 528.0 594.0 834.0 240.90
35 2028 60.0 6.0 528.0  594.0 834.0 240.0
36 2029 60.0 6.0 528.0 594.0 834.0 240.0
37 2030 60.0 6.0 528.0  594.0 834.0  240.0
38 2031 66.0 6.0 528,0  594.0 834.0  240.0
39 2032 60,0 6.0 528.0 594.0 834.0 240.0
40 2033 80.0 6.0 528.0 594.0 834.0 240,0

Internal Rate of Return (IRR} = 16.98%
B/C {annual discount rate ; 8%) = 1.173
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Table 5.5-5 PROJECT COST OF MARANG RIVER MOUTH IMPROVEMENT

MRS EO TR N TSSO SR T R E SN E ST = AT m A

Hork Items Unit Quantity Unit Cost Total
{RH) (RHM)
1. Main Consiruction : ’ 11,722,000
1. Preparatory Works (10% of Main & Misce. 1.s. 1 - 1,066,000 1,066,000
works including Hobilization and
Demobilization of Dredger & Vessels)
2. Hain Yorks 10,149,000
{1) Breakwater
1} Armor Stone 1 , 3 - 5 ton cu.m. 15,700 87.94 1,381,000
(Supply,Delivery and Placing Rock)
2} Secondary stone , 300 - 500 kg “cu.m 11,200 63.48 711,000
{Supply,Delivery and Placing Rock)
3) Core Stone 1 , 100 - 300 kg cu.m. 11,300 60.10 679,000
(Supply,Delivery and Placing Rock)
4) Supply, Delivery and Placing sq.m. 2,200 79.34 65,000
" Geotextile Mat
(2) North Jetty
1) ‘Armor Stone ? . 1~ 3 ton cu.m. 19,600 84.79 1,662,000
(Supply,Delivery and Placing Rock) '
2) Core Stone 2 , 10 - 100 kg cu.m 18,800 55.31 1,040,000
{Suppty,Delivery and Placing Rock)
3) Supply, Delivery and Placing S .M. 2,450 29.34 72,000
Geotextile Mat
{3) South Jetty
1} Armor Stone 2 , 1 - 3 ton cu.m. 12,600 84.79 1,088,000
{Supply,Delivery and Placing Rock) )
2) Core Stone 2 , 10 - 100 kg cu.m. 10,900 55,31 603,000
{Supply,Delivery and Placing Rock) '
3) Supply ,Delivery and Placing 5q.m 2,250 29.34 66,000
Geotextile Mat
(4) Coastal Groin .
1) Armor Stone 2 , 1 - 3 ton cu.m. 9,800 84.79 839,000
2) Core Stone , 10 - 100 kg cu.m 7,800 55.31 431,000
{h) River Groin _
1) Armor Stone 2., 1 - 3 ton cu.m, 1,840 84.79 156,000
2) Core Stone , 10 - 100 kg cu.m. 720 65,31 40,000
(6) Navigation channel Work _
1) Dredging for Loose Sand cu.m. 109, 000 6.44 702,000
2) Oredging for Soft Rock CU.T. 22,000 20.00 440,000
3) Pipe Line Setting 1.s. 1 133,000 133,000
4} Spoil Bank Treatment 1.5, 1 20,000 20,000
(7) Reservoir m 4,100 10.60 41,000
3. Miscellaneous Works (5% of HMain Horks) 1.s. 1 507,000
I1. Compensation 5q.1n. 0 - 0
ITf. Engineering amd Administration Cost T.s. 1 1,172,000 1,172,000
{10 % of Main Construction } _ '
Iv. Contingencies { 10 % of 1 + II + 111 } i.s. 1 1,289,000 1,289,000
Sub-Total 14,183,000
V. Price Escalation 1,183,000
TOTAI 15,366,000
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Tabte 5.5-6 ANNUAL DISBURSEMENT SCHEDULE OF MARANG RIVER MOUTH IMPROVEMENT PROJECT

Unit : RM
First Second Third
Pescription Amount Year Year Year
(1994) (1995) (1996)
I. Main Construction 11,722,000 - 6,753,060 4,969,000
1. Preparatory Horks 1,066,000 - 614,000 452,000
2. Breakwater
Armor Stone ) 1,381,000 - 1,381,000 -
Armor Stone ? 0 - 0 -
Secondary Stone 711,000 - 711,000 -
Core Stone ! 679,000 - 679,000 -
Geotextile 65,000 - 65,000 -
3. North Jetty
Armor Stone 2 1,662,000 -~ 1,662,000 -
Core Stone 2 1,040,000 - 1,040,000 -
Geotextile 72,000 - 72,000 -
4, South Jetty
Armor Stone 2 1,068,000 - - 1,068,000
Core Stone 2 603,000 - - 603,000
Geotexiile 66,000 - - 66,000
5. Coastal Groin .
Armor Stone 2 839,000 - - 839,060
Core Stone 2 431,000' - - 431,000
6. River Groin
Armor Stone 2 156,000 - 156,000 -
Core Stone 2 A0, 000 - 40,000 -
7. Havigation Channel Work .
Dredging (Sand) 702,000 - - 702,000
Predging (Soft Rock) 440,000 - - 440,000
Pipe Line Setting 133,000 - - 133,000
Spoil Bank Treatment 20,000 - - 20,000
8. Reservoir 41,000 41,000
9. Miscellaneous Works 507,000 - 292,000 215,000
I1. Compensation - - - -
I11. Engineering and 1,172,000 469,000 387,000 316,000
Administration Cost
IV. Physical Contingencies 1,289,000 47,000 714,000 529,000
Sub-Total 14,183,000 516,000 7.854,000 5,814,000
V. Price Contingencies 1,183,000 25,000 579,000 579,000
TOTAL 15,366,000 541,000 8,433,000 6,393,000
Hote:

(1) Al costs are expressed at on the price level of late 1992 and an annual
escatation rate is assumed at 2.4%.

(2) Annually recurrent 0 & H cost after the year 1997 is estimated to be RM 227,000
including administration cost of RM 21,000.



Table 5.5-7 ECONCMIC COST OF MARANG RIVER HOUTH IHPROVEMENT_ PROJECT

( Unit z RM )

. Firat Second Th _i rd
Description Amount. Year Year Year
(1994} (1995) {1996)

I. Main Construction 10,315,360 - 5,942,640 4,372,720

1. Preparatory Horks 938,080 - 540,320 397,760

2. Breakwater 2,495,680 - 2,495,680 ¢

3. North Jetty 2,441,120 - 2,441,120 0

4_ South Jetty 1,528,560 - ' 0 1,528,560

5. Coastal Groin 1,117,600 - .0 1,117,660

6. River Groin 172,480 172,480 0

7. Navigation Channel Work 1,139,600 - ‘0 1,139,600

8. Reservoir 36,080 - 36,080 0

9. Miscellanéous Works 446,160 - 256,960 189,200

11. Compensation - - 0 0

111. Engine_ering and 1,172,000 469,000 387,000 316,000

Administration Cost
IV. Physical Contingency 1,148,736 46,900 632,964 468,872
TOTAL 5,157,592

12,636,006

515,900

6,962,604
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Table 5.5-8  ANNUAL CASH FLOW OF MARANG RIVER HOUTH IMPROVEMENT PROJECT

Unit : '000 Ringgit

=m ==rm= e L mizmnmiman B B LU L e e e e L L

Ceonomic Project Cost Benefit
0. Y OAP m ot s et e e o e n s oy oe e 4 e i = Annual
Construc~ Eng. & Physical Mainte- Total Fishery Sea Total Cash

tion Admi . Conti. nance Trans. Flow

1 1994 269.0 46.9 515.9 - -515.9
2 1995 5,942.6 387.0 £33.0 6,962.6 : -6,962.6
3 1996 4,372.7  316.0 468.9 5,157.6 745.8 183.3 929.1 -4,228.5
4 1997 21.0 2.1 181.3 204.4 1,152.6 281.0 1,433.6 1,225.2
5 1998 21.0 2.1 181.3 ~ 204.4 - 1,186.4 286.0 1,472.4 1,268.0
6 1999 21.0 2.1 181.3 204.4 1,220.2 292.0 1,h12.2 1,307.8
7 2000 21.0 2.1 181.3 204.4 1,254.0 298.0 1,552.0 1,347.6
8 2001 21.0 2.1 181.3 204.4 1,287.6 304.0 1,591.6 1,387.2
g 2002 21.0 2.1 i81.3 204.4 1,321.2 310.0 1,631.2 1,426.8
i0 2003 21.0 2.1 i81.3 204.4 1,354.8 316.0 1,670.8 1,466.4
11 2004 21.0 2.1 181.3 204.4 1,388.4 322.0 1,710.4 1,506.0
12 2005 21.0 : 2.1 181.3 .204.4 1,422.0 329.0 1,751.0 1,546.6
13 2006 21.0 2.1 i81.3 204.4 1,422.0 329.0 1,751.0 1,546.6
14 2007 21.0 2.1 i81.3 204.4 1,422.0 329.0 1,751.0 1,546.6
15 2008 21.0 2.1 181._3_ 204.4 1,322.0 329.0 1,751.0 1,546.6
16 2009 21.0 z.1 181.3 204.4 1,422.0 326.0 1,751.0 1,546.6
17 2010 ' 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
18 2011 21.0 2.1 181.3 204.4 1;422.0_ 320.0 1,751.0 1,546.6
19 2012 21.0 2.1 '181.3 204.4 1,422.0 328.0 1,751.0 1,546.6
20 2013 _ " 21.0 2.1 181.3 204.4 1,422.0 3280 1,751.0 1,546.6
21 201a 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
22 2015 21.0 2.1 181.3 204.4 1,422.0 329.0  1,751.0 1,546.6
23 2016 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
24 2017 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
25 2018 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
26 2019 1.0 2.1 181.3 204.4 1,422.0 329.0  1,751,0 1.,546.6
27 2020 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
28 2071 21.0 2.1 i81.3 204.4 1,422.0 329.0  1,751.0 1,546.6
29 2022 21.0 z.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
30 2023 21.0 2.1 181.3  204.4 1,422.0 329.0 1,751.0 1,546.6
31 2024 ' 21.0 2.1 181.3 204.4 1,422.0 32%.0  1,751.0 1,546.6
2 2025 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
33 2026 21.0 2.1 181.3 204.4 1,422.0 329.0  1,751.0 1,546.6
34 2027 21.0 2.1 181.3 204.4 1,422.0 329.¢ 1,751.0 1,546.6
35 2028 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1,546.6
36 2029 21.0 2.1 181.3 204.4 i,422.0 329.0 1,751.0 1,546.6
37 2030 21.0 2.1 181.3 204.4 1,422.0 329.0 1,751.0 1.546.6
38 2031 21.0- 2.1 181.3 204.4 1.422.0 329.0  1,751.0 1,546.6
39 2032 21.0 2.1 181.3 204.4 1,422.0 329.0 1,791.0 1,546.6
40 2033 21.0 2.1 181.3 204.4 1,422.0 328.0  1,751.0 1,546.6
Internal Rate of Return (1RR) = 11.12%

8/C (annual discount rate : 8%) = 1.302

Note : It is assumed that 2/3 (66.6%) of the benefit in 1996 may accrue due to progress
of dredging works.
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