Table 6.3-3 EVALUATION OF BREAKER INDEX
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Beach Coefficients Have Breaker Index by Breaker height
River Mouth  Slope ~-wem-commcomunnan PEPI00  — oo e e e el
m a b T (sec) Em 4m Im Zm 1m
Perlis 1/1000 0.823 0.788 6 0.776 0.778 0.781 0.783 0,785

8 0.781 0.782 0.784 0.785  0.786
10 0.783  0.784 0.785 0.786  0.787

Kedah 1/1000  0.823  0.788 6 0.776  0.778  0.781 0.783  0.785
0.781 0.782  0.784 0.785  0.786
10 0.783 0.784  0.785 0.786  0.787

Tg.Piandang 1/ 500 1.631 0.795 b 6.772 0.777 ¢.781 0,786 0.791
0.782 0.785 0.787 ¢.790 0.793
10 0.787  0.789 0,790 0.792 . 0.794

Beruas 1/ 500 1,631  0.795 6  0.772  0.777  0.781  0.786  0.791
_ 0.782  0.785  0.787  0.790  0.793
10 0.787  0.78%  0.790  0.792  0.794

Kuantan 1/ 500 1.6t  0.795 6 0.772  0.777  0.781  0.786 © 0.701
0.782  0.785 0,787 0.790  0.793

10 0.787 0.788 0.790  0.792 © 0.794

Kerten 1/ 300 2.685  0.805 6 0.772  0.777  0.781  0.786  0.791

0.782 - 0.785  0.787  0.790  0.793
10 0.787  0.789  0.790 0,792  0.794

Marang 1/ 100 7.571 ¢.856 6 0.772 0.777 0.781 0.786 6.791

0.782 0.785 0,787  0.790  0.793

10 0.787  0.78%  0.790  ©0.792  0.794

Terenggan 1/ 100  7.571  0.856 6 0.772 0,777 0.781  .0.786  0.791
0,782  0.785  0.787  0.790  0.793

10 0.787  0.78%  0.790  0.792  0.794

Oya 1/ 400 2.030 0.799 6 0.772  0.777  0.781  0.78  0.791
0.782  0.785  0.787  0.790  0.793

10 0.767  0.789  0.790 0,792  0.794

Papar 1/ 100 7.571  0.856 6 0.772  0.777  0.781 0,786  0.791
0.782  0.785 0.787 0,790  0.793

10 0.787  0.789  0.790  0.792  0.7%4
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Table 6,3.5 (1/6) DREAXOOWN OF LONGSHORE TRAHSPORT RATE CALCULATION {KUANTAM)
Shoraline Orientation = 2% K
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Ocean Wave Characteristics 8reaking Wave Characteristics Longshore  Longshore
---------------------------------------------------------------------- Enargy Transport
Diregtion Period Height Pavcent  Dapth  Helght Direction Angle<l Flux Factor Rate

N {sec) () 5 {m {m) ‘N (deg.) (J/nfs) {1000m3/y
30 6 0.50 5.5 0.28 0.22 115 27 2.8 0.5
{HHE) 1.25 1.2 0.71 0.55 110 3z 10.1 7.1
2.25 1.4 1.27 0,99 105 37 35.9 6.5

31.25 0.3 1.84 1.44 99 43 20.6 3.6

4,00 0.1 2.53 1.98 89 53 14.7 2.6

a 0.5 0.3 0.313 0.3 105 3 0.4 0.1

1.25 31 0.95 0.74 103 39 40.3 7.1

2.25 2.0 1.58 1.23 100 a2 92.9 16.4

3.25 0,5 2.25 1.78 96 46 56.7 10.0

4,00 0.2 2.84 2,22 89 53 39.0 6.9

1o 0.50 0.2 0.53 0.4 104 38 0.6 0.1

1.25 1.3 1.27 0.9% 102 40 34.8 6.2

2.25 1.2 2.24 1.75 97 45 134.6 23.8

3.75 0.5 3.49 2.72 a3 59 150.9 26.7

4,00 0.3 4,36 3.40 18 64 138.9 4.5

Sub-total 24.1 Horth to South 804.3 142.4
South. to Horth ¢.0 0.0

60 D.50 3.7 G4 0.3 105 k2 5.3 0.9
{ENE) 1.25 3.1 1.0 0,78 103 39 44,9 7.9
2.25 0.4 1.78 1.39 10k 41 25.9 4.4

3.25 0.1 2.60 2.03 93 45 16.1 2.9

4.00 4.0 3.25 2.54 87 55 0.0 0.0

E:} 0.50 0.3 0.66  0.51 84 58 1.4 0.3

1.25 1.3 1.37 1.07 91 51 41.9 7.4

2.85 0.5 2.16 1.59 97 45 51.5 9.1

3.75 0.1 3.15 2.45 96 46 26.2 4.6

4.00 0.0 4,03 3.15 9 51 0.0 0.0

10 0.50 0.1 0.32  0.25 76 66 0.1 0.0

1.25 0.5 0.79  0.62 82 60 3.0 0.6

2.25 0.3 1.57 1.23 93 43 13.8 2.4

3.35 0.1 2.36 1.84 93 14 12.8 2.3

4.00 0.0 2.50 2.26 97 45 0.0 0.0

Sub-tota)l 10.5 Horth to South 242.5 42.9
South to Horth 0.0 0.¢

90 6 0.5 2.0 0.3 - 0.30 88 54 2.6 0.5
(E) 1.25 0.8 0.95 0.75 93 4g 10.8 1.9
2.25 0.1 2.14 1.67 191 41 9.9 1.8

3.2% 0.0 3.02 2.36 99 43 0.0 0.0

4.00 0.0 3.75 2.92 95 47 0.0 ¢.0

8 0.5 0.1 0.82 0.64 113. 20 0.8 0.1

1.25 0.2 1,72 1.34 10% 33 10,6 1.9

2.2% 0.1 2.7% 2.15 98 44 18,8 3.3

3.25 0.0 3.72 2.90 94 48 0.0 0.9

4,00 0.0 4.42 3.45 9t 51 0.0 0.0

10 0.50 0.0 0.64 0.5i 111 31 0.0 0.0

1.25 0.0 1.53 1.19 102 AR 0.0 ¢.0

2.25 0.0 2.68 2.0% 94 48 0.0 0.0

3.25 0.0 3.73 2.91 89 53 4.0 0.0

4.00 0.0 4.45 3.47 a5 57 0.0 0.0

Sub-total 3.3 North to.South £3.5 9.5

. South te North 0.0 0.0

120 6 0.50 2.0 0.54 0.43 103 39 6.4 1.1
{ESE) 1.25 0.7 1.30 1.0% 113 ad i7.1 3.0
2.75 0.0 2.21 1.72 123 9 0.0 0.0

3.25 0.0 3.11 2.42 124 i8 ¢.0 0.0

4.09 0.0 3.72 2.90 124 18 0.0 0.0

2 0.50 0.0 0.41 . 0.32 101 41 0.0 0.0

1.25 0.1 1.03 0.80 109 33 1.5 0.3

2.25 0.0 1.71 1.33 t19 23 3.0 0.0

3.25 0.0 2.40 i.87 123 19 0.0 0.0

4.40 0.0 2.93 2.28 125 17 0.0 0.0

10 0.5) 0.0 0.43 0.34 98 44 ¢.0 0.0

1.25 0.0 1.06 0.83 104 38 0.0 © 0.0

2.25 0.0 1.74 1.36 11t 31 0.9 0.0

3.25 0.0 2.43 1.9¢ 1i1 31 0.0 .0

4.00 0.0 2.95 2.3 108 34 0.0 0.0

Sub-total 2.8 Rorth to South 25.0 4.4
South to North 0.0 0.0

150 & 0.50 3.8 0.35 .27 105 37 3.9 0.7
{5sE) 1.25 2.2 0.87 0.68 111 31 20.5 3.6
2,25 0.1 .49 1.16 118 24 3.0 0.5

3.25 0.0 2.12 1.66 124 18 0.0 0.0

4,00 0.0 2.58 2.09 124 18 0.0 0.0

8 0.50 0.1 0.34  0.27 61 11 0.1 0.0

1.25 0.5 0.85% 0.67 109 33 4.6 0.8

2.25 0.0 1.43 1.12 118 24 0.0 0.0

3.25 0.0 1.98 1.55 126 16 0.0 0.9

4.0) 0.0 2.39 1.86 125 17 6.0 0.0

i0 0.50 0.0 0.38 ¢.30 121 21 6.0 0.0

1.25 0.1 0.96 8.75 121 21 0.9 0.2

2.25 0.0 1.55 1.21 121 21 0.0 0.0

3.25 0.0 2.13 1.66 121 21 6.0 0.0

4.00 0.0 2.55 1.99 122 20 0.0 0.0

Sub-total 6.8 Horkh to South 33.0 5.8
South to Horth 0.0 0.0

Grand-total 7.5 Horth to South 1.158.2 205.9

South to Korth 0.0
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Table 6,3-5 (2/6) BREAXDOWN OF LOKGSHORE TRANSPORT RATE CALGULATION (KERTEH)
Shoveline Orientation = 37 H

MR I EAR AR RO AN RO N N E N AN O T AN NSO e e RN A G kA UL LA AP AT N RS A RAS

Ocean Wave Characteristics Breaking Wave Characteristics Lengshore Longshore
-------------------------------------------------------------------- Enargy Transport
Dirsction Period: Helght Percent Depth Helght Direction  Angle<l Flux Factor Rate

oy {sec) (m) (%) {m) (m) Ny {deg.) (J/nis) (1000m3/yr}

10 6 0.50 5.5 030 0.23 114 13 1.8 0.3
[HKE) 1.25 7.2 0.75 0.59 105 22 37.0 6.5
2.25 1.4 1.35 1.05 93 34 41.2 1.3

3.25 0.3 1.95 1,52 a1 46 23.8 4.2

4.00 0.1 2.64  2.06 7 53 16.3 2.9
4 0.5 0.3 0.32 . 0.25 13§ -4 (6.0) (0.0}

.26 3.1 0.80 0.62 120 7 6.8 1.2

2.25 2.0 1.5% 1.21 113} 26 70.5 12.5

3.25 0.5 2.45 1.91 a5 42 69.8 12.4

4.00 0.2 3.25 2.54 78 a9 56.4 10.0

10 0.50 0.2 S 037 0.29 114 13 0.1 0.0

1.25 1.3 0.93 0.72 107 20 16.5 1.9

2.25 1.2 1.65 1.28 98 29 53.5 9.5

31.25 0.5 2.47 1.92 80 k) 68.4 12.1

4.00 0.3 3.15 2.45 87 40 11.6 13.7

Sub-total 24.1 Rorth to South 533.8 94.5

: Seuth to Horth {0.0) {0.0)

60 0.50 3.7 0.3 .30 to? 20 3.4 0.6
(ENE} 1.25 3.1 0.97 0.76 100 27 35.0 6.2
2.25 0.4 2,15 .69 86 41 40.6 7.2

3.25 0.1 3.3 2.60 78 49 30,2 5.3

4,00 a.0 4.22 3.29 89 58 0.0 0.0

8 0,50 0.3 0.57 0,53 97 30 1.5 0.3

1.25 1.3 .52 1.18 94 33 50.3 8.9

2.25 3.5 2.57 2.00 89 38 6.9 13.6

3.25 .1 3.62 2.83 a3 44 37.3 6.6

4,00 0.9 4,40  3.43 80 47 0.0 0.9

0 0% 0.1 1.08 0,84 115 12 0.7 0.1

1.25 .5 2.42 1.89 95 32 60.7 10.7

2.25 0.3 3,76 2.94 89 38 119.5 21.2

3.25 0.1 4.9¢  3.82 87 40 77.9 13.8

4,00 0.0 572 4.48 47 40 0.0 0.0

Sub-total 10.5 ’ Horth to South 534.0 94.5
South to North 0.0 0.9

90 5  0.50 2.0 0.60  0.47 120 7 2.0 0.4
(E) 1.25 0.8 1.47 1.14 110 17 7.6 3.1
2.2% 0.1 2.57 2.00 100 27 12.9 2.3

3.2 0.0 .70 z.89 95 32 0.0 0.0

4,00 0.0 4.58 3.57 94 33 0.0 0.9

) 0.50 Q.1 0.61 0.47 121 L} 0.1 0.9

1.25 0.2 1.49 1.16 110 17 1.5 0.8

2.25 0.1 2.62  2.04 140 27 13.5 .4

3.2% 0.0 3.77 2.9 94 33 0.0 0.0

4,00 0.0 4.65 3.63 94 33 0.0 0.0

10 0.5 0.0 0.64  0.50 120 7 0.0 6.0

1.25 0.0 1.57 1.22 111 15 0.0 6.9

2.25 0.0 2.74 2.14 100 7 0.0 6.0

3.25 0.0 3.92 3.06 93 34 0.0 0.0

4,90 0.0 4.83  3.77 94 33 0.0 5.0

Sub-total 3.3 Worth to Sauth 50.6 3.0
South to Narth 0.0 0.9

120 {4.50 2.0 0.83 0.65 132 -5 (3.5) (0.6)
{ESE)" 1.25 0.7 1.82 1,42 121 6 9.7 1.7
2.25 0.0 2.94 .79 119 8 0.0 4.0

3.25 0.0 3.95 3.08 120 7 0.6 0.0

4.00 0.0 4.73 3.69 119 8 0.0 0.0

8 0.50 0.0 0.98 0.77 117 10 0.0 0.0

1.25 0.1 1.97 1.54 118 9 2.5 0.4

2.25 0.0 3.07 2.40 117 10 6.0 0.9

3.25 0.0 4.0 .17 115 i2 0.0 1.0

4.00 0.0 4.82 3.76 113 14 0.0 4.9

0 0.50 0.0 1.20 0.94 118 9 0.0 4.0

.25 0,0 2.45 1,91 112 15 0.6 3.0

2.25 0.0 3.80 2.97 110 i7 0.0 0.0

3.25 0.0 5.06 3.95 199 18 0.0 ¢.0

.00 0.0 6.01 4.69 108 19 0.0 0.9

Sub-total 2.8 Horth to South 12.3 .22
South to Horth - (3.5} (0.5)

150 ] 0.50 3.8 0.62 0.4% 128 -2 L.l (0.2
(5SF) .25 2.2 1.45 1.13 129 -2 4.8 2.9
2.25 0.1 2.43 1.89 129 -2 0.7 9.1

3.25 0.0 3.35 2.62 128 -1 0.0 0.0

4.C0 0,0 4.06 3.16 128 -1 0.0 4.0

8 0.50 0.1 0.80  0.62 123 4 0.l 6.0

t.25 0.5 1.80 1.41 121 13 7.3 1.3

2.25 0.0 2.99 2.34 118 9 0.0 2.0

3.25 0.0 4.13 3.22 i23 4 0.0 0.0

4.00 0.0 4.96 3.87 123 4 0.0 0.0

10 - 0.50 0.0 0.78 0.61 132 -5 0.0 1.9

t.25 0.1 1.75 1.37 112 i5 3.0 4.5

2.25 0.0 2.84 2.22 107 20 0.0 0.0

3.25 0.0 3.3 2.99 113 14 0.0 0.4

: 4,00 0.0 4.60  3.59 114 i3 0.0 0.0
Sub-tokal 5.8 Horth to South 10.4 l.8
South to Horth (6.7) {1.2)

Grand-totat 47.5 Horth to Seuth I,141.1 202.0
South to Morth {10.1} (1.8}

----------- AN NErE NSRRI IR N Y A N NN NN AT ACINECES NN EONAR RSN AS N

Hote <1 : Angle between wave crest and shoreline
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Table 6.3-5 (3/6) BREAKDOWN OF LONGSHORE TRANSPORT RATE CALCULATIOR {MARANG)
shoreline Orientatfon =  328° N
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Ocean Wave Charactaristics BreakIng Wave Characteristics Longshore Longshora
--------------------------------------------------------------------- Enerpy Transport
Direction Perlod Helght Percent Dapth  Haight Direction  Anmgla<l Flux Factor ate .

°N {sec) {m) (%) (@) (m) °N {deg.) (J/m/s) (1000m3/yv)

] 6  0.50 1.9 0.58 0.45 33 22 2.6 0.5
(K) 1.25 0.7 1.41 1.10 29 26 19.4 3.4
2.25 0.1 2.43 1.89 25 30 11.8 2.1

3.2 0.0 3.3 2.63 24 3 0.0 0.0

4.00 0.0 4,05 3.16 24 3 0.0 0.0

8 0.5 0.0 0.76 0.59 42 13 0.0 0.0

1.25 0.2 t.5% 1.21 41 14 4.2 a.7

2.25 0.1 .57 . 2.01 38 17 9.0 1.6

3,25 0.0 3.64 2.82 kL) 21 0.0 0.0

4.00 0.0 4,36 3.40 33 22 0.0 0.0

10 0,50 0.0 0.43 0.38 46 9 0.0 0.0

1.25 0.0 1.19 0.93 44 11 0.0 0.0

2.25 ¢.0 3.03 2.36 35 20 0.0 0.0

3.25 0.0 4.10 3.20 35 20 0.0 0.0

4.00 0.0 4.87 3.80 35 20 0.0 0.0

Sub-totatl 2.1 Horth to South 47.2 8.3
South to North 0.0 0.9

30 0.50 2.4 0,71 0.55 33 22 10.5 1.9
{HKE) 1.25 4.1 1.61 1.25 32 23 144.0 25.5
2.25 L.l 2.82 2.20 32 23 159.4 28.2

3.25 0.2 3.95 3.08 kx] 22 64.0 11.3

4,00 0.0 5.05 3N 33 22 0.0 0.0

3 0.50 0.2 0.93 0.73 40 15 1.3 0.2

1.25° L9 2.04 1.59 43 12 70.3 12.5

2.25 2.0 3.3 2.58 45 10 208.0 36.8

3.25 0.6 4.50 3.51 40 15 195.1 4.5

4.00 Q.1 5.36 4.18 35 20 62.7 11.1

10 0.50 0.0 1.11 0.87 47 8 0.0 0.0

1.25 0.9 2.28 1.78 42 13 4.3 1.9

2,25 1.0 3.1 2.89 38 17 218.9 38.7

3.25 0.6 4,98 3.89 39 16 261.7 46.3

4.00 g.2 5.93 4.62 49 15 131.2 23.2

Sub-total 15.3 Horth to South 1,571.9 278.2
South to Rorth 0.0 0.0

50 b 0.50 3.7 0.73 0.57 55 0 0.2 0.0
(ENE} 1.25 5.9 1.68 1.31 &7 -12 {132.3 23.4
2.%5 1.0 2.87 2.24 68 -13 EQZ.T 16.4

3.25 Q.1 4,00 3.12 64 -4 15.2 (2.7

4.00 0.0 4.84 3.77 62 -7 0.0 0.0

8 0.59 0.2 0.90 0.70 52 3 0.3 0.0

1,25 3.2 1.93 1.50 63 -8 {67.0 11.%

2.25 1.9 3.19 2.48 68 -13 {221.4 39.2

3.25 0.3 4.34 3,39 64 -9 53.0 9.4

4.00 g.1 5.15 4.02 61 -6 12.0 3.4

10 0.50 0.1 1.03 G.50 56 -1 20.0 9.0

1.25 1.3 2.17 1.69 57 -2 9.8 1.7

2.25 9.9 3.53 2.7% &0 -5 58.1 EIO.J

3.25 0.5 4.75 3.7 §1 -6 72.1 12.8

4.00 0.1 5.62 4.39 61 -6 23.7 (4.2

Seb-total 19.3 Horth to South 0.5 0.1
South to Horth {764.3) {135.3)

20 6 .50 3.4 0.77 0.60 73 -18 (2% (2.8
{E) 1.25 2.6 1.70 1.33 a1 -26 {114.8 (26.3
2,25 .2 2.82 2.20 79 -24 (9.8 (5.3

3.25 0.0 3.88 3.03 M - -24 0.0 0.0

4,00 0.0 4.68 3.65 80 -25 0.0 &.0

:4 0.50 0.0 0.716 0.60 &6 -11 0.0 0.0

L.25 0.9 1.68 1.31 71 -16 26.3 4.7

2.25 0.4 2.80 2.18 70 -15 39.5 7.0

3.2% 0.k 3.81 2.97 6% -i4 (202 3.6

4.00 0.0 4.56 3.56 10 -15 0.0 0.0

10 0.50 0.0 0.88 0.69 63 -8 0.0 0.0

1.25 0.2 1.93 1.50 65 -10 (5.4; 1.0

2.25 0.2 3.16 2.46 68 -13 (24.0 4.2

3.25 0.0 4,30 3.35 70 -15 0.0 0.0

4.00 0.0 5.16 4.03 70 -15 0.0 0.0

Sub-total 8.0 Korth to South 0.0 0.0
South to Korth (275.8) (48.8)

120 & §.50 2.1 .70 ¢.55 62 -7 (3.0} EO.S;
(ESE) 1.25 1.1 1.66 - 1.30 81 -26 (45.1 8.2
2.25 0.0 2.88 2.24 39 -34 0.0 ¢.0

3.25 0.0 3.93 3.07 92 -37 0.0 0.0

4.00 0.0 4.72 3.68 95 =40 0.0 9.0

8 0.50 0.1 0.58 0.45 62 -7 {0.1} 0.0}

1.25 0.2 1.40 1.09 75 -20 4.4 0.8

2.25 2.9 2.47 1.92 &4 -29 0.0 0.0

3.25 0.0 1.49 2.72 84 -29 0.0 0.0

4.00 0.0 4.18 " 3.26 84 -29 0.0 0.0

¢ 0.50 0.0 0.77 0,60 72 -17 0.0 0.0

1.25 9.0 1.70 1,33 80 =25 0.0 0.0

2.25 9.0 2.84 2.22 82 -27 6.0 0.0

3.2%5 9.0 3.6 3.0l a2 -27 9.0 0.0

4.00 9.0 4.61 3.60 84 -29 0.0 0,0

Sub-total 3.5 Horth to South 4.0 0.0
South to Horth (53.5) [9.5)

Grand-total 48.2 Horth to South 1,619.6 286.7
South to Horth (1,093.6) (193.6)

somxmm N T N N 0 T B e

Rote <1 : Angle between wave crest and shoreline
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Table 6.3-5 {4/6) BREAXDOWK OF LONGSHORE TRANSPORT RATE CALCULATION { TEREHGGANU}Y
Shoreline Oriemtation = 325° K

T e N e P T T T T L P e ST L E e DT

Break ing Wave Characteristics Longshore Longshove
----------------------------------- Energy Transport

Direction Perlod Heilght Parcent Depth Height ODirection  Angle<l Flux Factor Rate

M sec m m} m °R {deg.) (J/mfs) {1000m3/yr)

0 8 0.5 .0 0.66 0.52 34 21 1.6 0.6
(H) 1.25 0.7 .53 1.20 26 29 25.7 4.5
2.2% 0.l 2.59 2.02 20 35 15.2 2.7

3.25 0.6 3.57 2.78 18 k¥ 9.0 0.9

4.00 0.0 4.28 3.3 18 7 0.0 0.0

8 0.50 0.0 0.79 0.62 41 14 0.0 4.0

1.25 0.2 1.72 1.34 37 15 5.9 1.2

2.26 0.1 2.77 2.1% 35 20 12.4 2.2

3.25 0.0 1.72 2.90 34 21 0.0 0.0

4.00 0.0 4.42 . 3.45 32 23 0.0 0.0

10 0.50 0.0 0.94 0.73 46 9 0.0 0.0

1.25% 0.0 z.04 1.59 43 12 0.0 0.0

2.25 0.0 3.36 2.62 41 14 6.0 2.0

3.25 0.0 4,57 3.56 38 17 0.0 0.0

4,00 0.0 5.48 4.28 35 20 0.0 4.0

Sub-total 2.1 North to South 53.8 11.3
South to North 0.0 0.0

30 6 0.50 2.4 0.84 0.66 53 2 0.2
(NRE} 1.25 4.1 1.84 1.43 5] 1t 18.9
2.25 1.1 3.01 2.14 a4 11 . 17.3

3.25 0.2 4.12 3.2t 43 12 . 1.5

4.00 0.0 5.02 3.92 47 8 . 0.0
3 0.5 0.2 0.91 0.71 64 -9 . (0.1)

1.25 1.9 1.97 1.54 1] 14 . 12.5

2.25 2.0 3.18 2.48 39 16 . 51.7

3.25 0.6 4.31 .37 35 19 . 37.2

4.00 0.1 5.16 4.03 38 17 . 8.9

1] 0.50 0.0 1.17 0.91 42 13 . 4.0

1.25 0.9 2.37 1.85 40 15 . 10.1

2.25 1.0 3.78 2.95 47 8 . 21.1

3.25 0.6 5.08 3.96 47 8 . 25.9

4,00 0.2 §5.04 4.71 - 47 8 . 13.7

Sub-total 15.3 Herth to South . 225.0
South to Horth 7Y (0.1)

60 & 0.50 3.7 0.77 ¢.60 83 -33 (26.0 (4.6
(EXE) i.25 5.9 1.73  1.35 68 -13 {154.6 {21.4
2.25 1.0 2.89 2.26 59 -4 (30.8 }5.45

3.25 0.1 4.00 3.12 58 -3 (4.2 0.7

4.00 0.0 4.81 3.75 58 -3 0.0 0.9

8 0.50 0.2 .88 0.69 87 -32 (1.9 {06.3

1.25 3.2 1.92 1.50 67 -12 {160.0 El?.?

2.25 1.9 3.18 2.43 60 -5 293.7 16.6

3.25 0.3 4.35 3.39 58 -3 15.9 2.8

4.00 0.1 5.9 4.05 58 -3 {8.3 . L.5

0 0.50 0.1 1.00 ¢.78 85 -30 1.3 0.2

1.25 -1.3 2.12 1.65 &6 -1 45.9 8.1

2.25 0.9 3.48 2,72 60 -5 48.2 8.5

3.25 0.5 4.73 3.69 58 -3 35.3; 6.2

4.00 0.1 5.65 4.40 58 - -3 10.1 1.4

Sub-total 19.3 North to South 0.0 0.0
. South to Hovth {576.4) {102.0)

90 [ .50 3.4 0.85 0.66 80 -25 {25.7 (4.5
(E) 1.25 2.6 1.85 1.44 7 -22 (127.2 {22.5
. 2.25 0.2 3.08 2.40 al ] {39.1 (6.9
3.25 0.0 4.21 3.29 83 -28 0.0 0.0

4.00 0.0 5.08 3.96 83 ~28 0.0 9.0

8 0.50 0.0 1.08 0.85 71 -16 0.0 9.0

1.25 0.9 2.25 1.75 6 -21 (68.8 212.2

2.25% 0.4 3.53 2.76 79 -24 (105.2 18.6

3.2 0.1 4.81 3.75 79 -24 (56.1 (9.9

4.00 0.0 5.73 4.47 79 -24 0.0 9.0

10 0.50 0.0 1.02 0.80 63 -8 0.0 0.0

1.25 0.2 2.16 1.68 0 -15 110.3} EI.S}

2.25 0.2 3.51 2.74 73 -18 41.4 7.3

3.25 0.0 4.75 3.74 76 -21 0.0 0.0

4.00 0.0 5.68 4.43 78 -23 0.0 0.0

Sub-total 8.0 North to Seuth 0.0 0.0
South to MHorth (473.7) {83.8)

120 & 0.50 2.1 .77 ¢.60 42 13 7.l 1.2
(ESE) 1.25% 1.1 1.69 1.12 64 -9 (18.2} (3.2)
2.25 0.0 2.69 2.10 75 =20 0.0 9.0

3.25 0.0 3.66 2.86 84 -29 0.0 0.0

4.00 0.0 4,44 3.46 30 -35 0.0 0.0

8 0.50 0.1 0.81 0.63 79 ~24 0.7; EO.];

1.25 0.2 1.78 1.39 81 -26 9.9 1.8

2.25 0.0 2.95 2.30 36 -3t 0.0 0.0

3.25 0.0 4.01 3.13 89 -34 0.0 9.0

4.00 0.0 4,81 3.75 90 -35 0.0 1.0

10 Q.50 9.0 0.9¢ 0.70 14 -19 0.0 0.0

1.25 9.0 i.96 1,53 83 -28 0.0 9.0

2.25 0.0 3.34 2.61 84 -29 0.0 9.0

3,25 0.0 4.56 3.58 a5 -30 0.0 1.0

4.900 9.0 5.44 4,25 85 -3 0.0 0.0

Sub-total 1.5 Herth to South 7.1 1.2
Seuth to Horth (28.8) (5.1)

Grand-total 48.2 Horth to South i,342.2 237.6
South to Horth (1,079.6} {191.1)

e e T e L L R P L T P T PR PP PR T L awnsacavasamm

Kote <1 : Angle hetween wave crest and shoreline
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Table 6.3-5 (5/6) BREAXDOWN OF LONGSHORE YRANSPORT RATE CALCAULATION {OYA)
Shoraline (riantation = a2 M

0 Y R A D N O R M R O N MM O RSNk OO AN S NN O AR N AN RS aN Ny

Dcean Wave Characteristics Breaking Have Characteristics  Lonpshors Longshore
-------------------------------------------------------------------- Enarpy Transpory
Direction Parlod Height Percent Cepth  Haight Diregtion  Angle<i Flux Facter Rate

N (sec) {(m) (% (m) {(m) H (deg.) (Jfn/s) (1000m3/yr}

300 6 0.50 1.5 0.68 0,53 354 8§ 2.4 0.4
{HAW) 1,25 1.1 1.57 1.83 34z 20 33.3 5.8
2.25 0.2 2.69 2.10 332 30 30.8 5.5

3.25 0.0 3.8 2.95 325 37 0.0 0.0

4,00 t.0 4.58 3.5 322 40 0.0 0.0

8 0.50 4.2 0.97 Q.76 346 16 1.5 0.3

1.25 0.5 2.07 1,61 340 22 3z.4 5.7

2.25 0.2 3.40 2,65 335 27 52.0 9.2

3.25 0.0 4,64 3.62 330 32 0.0 0.0

4.00 0.0 5.52 4,30 325 36 0.0 0.0

10 0.50 0.0 1.10  0.86 32 34 0.0 0.0

1.25 0.t 2.23 1.74 337 25 8.4 1.5

2.25 0.1 3.6l 2.82 336 26 29.5 5.2

3,25 0.2 4,97  3.88 335 27 134.1 23.7

4.00 0.0 6.00  4.68 334 28 0.0 0.0

Sub-total 4.1 West to fast 324.4 57,4
East to West 0.0 0.0

330 & 0.5 1.4 0.72 0.56 10 -8 (2.5) (0.4)
{ HW) 1.25 1.2 1.64 1.28 0 2 3.5 0.6
2.25 0.2 2.82 2.20 348 14 18.9 3.4

3.25 0.0 3.91 3.05 342 20 0.0 0.0

4.00 0.0 4.92 3.84 325 37 0.0 0.0

8 0.50 0.1 0.93 .73 2 -0 (0.0) {0.0)

1.25 0.9 2.00 1.56 354 8 20.1 3.6

2.25 0.4 3.27 2.55 347 15 58.1 10.3

3.25 0.1 4,49 3.50 342 20 a1.5 1.3

4.00 0.0 5.3 4.6 340 22 0.0 0.0

10 0.50 0.0 0.99  0.77 5 -3 0.0 0.0

1.25 0.3 2.12 1.66 357 § 5.0 0.9

2.25 0.4 3,60 2.41 344 18 85.9 15.2

3.2% 0.1 4,89 3.0 340 22 £5.0 9.7

4,00 0.1 5.81 4.53 338 24 91.1 16.1

Sub-total 5.2 West to East 379.1 67.1
East to West (2.5) {0.4)

0 6§ 0.50 2.1 0.81  0.63 6 -4 (2.6) (0.5)

[ 1.25 2.4 1.78 1.39 1 1 6.8 1.2

2.25 0.7 2.95 2.30 360 2 12.3 2.2

3.25 0.2 4.08 3.18 359 3 9.0 1.8

4.00 0.0 4,92 3.84 358 4 Q.0 0.0

8 0.50 0.2 0.95 0.74 ] -3 (0.3 EO.U

1.25 2.4 2.03 1,58 7 -5 (36.5 5.5

2.25 1.4 3.36 2.62 359 3 0.5 7.2

3.25 0.3 4.60 3.59 358 4 28.9 5.1

4.00 0.1 5.51 4.30 356 [ 20.4 3.6

10 0.50 0.1 1,05 0.82 5 -3 (0.2 0.0

1.25% 0.9 2.23 1.74 5 -3 {11.7 2.1

2.25 1.2 3.67  2.86 359 3 46.7 8.3

3.25 0.7 5.00 3.90 357 5 95.7 15.9

4.00 0.3 6.00 4.68 356 3 86.1 15.2

Sub-total 13.9 West to East 346.4 61.3

: fast to West (51.2) {9.1)

30 0.50 4.6 0.79 0.61 0 2 2.0 0.1
(HNE) 1.25 5.5 1.75 1.36 13 =11 126.8) 22.4

2.25 1.2 2,87 2.24 19 -17 139.0 24.6

3.25 0.1 3.93 3.07 20 ~18 EZ?.B 4.8

4.00 .1 4,71 3.68 .2 -19 44.1 7.8

8 ¢.50 9.3 G.85 0.66 b -4 (0.4 0.1

1.25 3.1 1.84 t.44 b -4 (27.5 4.9

2.25 2.0 3.03 2.36 i0 -8 (123.1 22.7

3.25 9.6 4.13 3.22 it -3 96.5 i7.1

4.00 9.1 4.94 3.85 11 -5 26.1 4.6

10 0.58 0.2 1.00 0.78 5 -3 (0.3 0.0

£.25 1.2 2.12 1.65 6 -4 15.0 2.7

2.25 1.2 3.41 2.66 7 -5 462.2 110

3.25 0.5 4.63 3.61 7 -5 61.1 10.8

4.00 0.3 5.53 4,31 7 -5 58.8 10.4

Sudb-totat 21.0 West to fast 2.0 0.4
East to 'West {813.1) {143,9)

£0 ¢.50 3.8 0.61 0.48 40 =33 16.0 (2.8

{EKE) 1.25 31 1,38 1.08 35 ~33 93.9 {16.6

2.25 0.5 2.27 1.717 k] -28 48.1 : EB.S

3.25 0.1 3,21 2.50 31 -29 23.4 4.1

4.00 0.9 4,00 3.12 34 -32 0.0 1.0

8 0.50 0.2 0.90 0.70 36 -34 (2.1 {0.4

1.25 1.3 1.87 1.46 23 -2 62,9 Ell.l

2.25 ¢.7 3.06 Z2.38 22 -20 {108.1 19.1

3.2% 0.1 4.21 3.28 25, -23 38.7 (6.9

4.00 .1 5.04 3.93 26 -24 62.5 (iL.1

10 0.50 4.1 1.04 0.81 5 -3 (0.2 20.0

1.2% 9.3 2.24 1.75 16 -14 16.1 2.9

2,25 0.3 31.73 2.93 19 -17 65.7 {11.6

3.25 Q.1 5.11 3.98 19 -17 49.5 (8.8

4.00 9.0 6.13 4,78 19 ~i7 0.0 0.0

Sub-total 19.7 West to fast 0.0 0.0
East to West {587.3) (103.9)

Grand-total 54.0 "West to Cast 1,051.8 186.2
East to Yest (1,454.1) (257.4)
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Table 6.3-5 (6/6) SREAKDOWN Of LONGSHORE TRANSPORT RATE CALCULATION (PAPAR)

Shoreline Orfentation = 220" W
Ocean ¥ave Characteristics Break ing Wave Characteristics Longshore Longshore
-------------------------------------------------------------------- Energy Transport
Birection Period Height Perceat ~ Depth Helght Oirectlon  Anglexl Flux Factor Rate
R (sec) (m} (%) (m) {m) °H {deg.) [O7LTEY) {1000m3/yr)
300 § 0.5 1.1 0.8z  0.64 308 4 0.8 0.1
(WhW) 1.25 1.1 1.76 1.38 304 & 15.0 2.7
2,25 0.1 2.88 2.24 3o1 9 6.7 1.2
3.25 0.0 3.98 3.10 298 12 0.0 0.0
4.00 ¢.0 4.80 3.74 296 14 0.0 0.0
8 0.50 6.2 1.04 c.81 296 14 t.5 0.3
1.25 Q.6 2.21 1.72 295 -15 33.0 5.8
2.25 0.3 3.54 2.76 296 14 49,1 8.7
3.25 0.0 4,69 . 3.65 298 12 0.0 0.0
4.00 0.0 5,93 4.31 298 12 0.0 0.0
10 ¢.50 0.0 1.09 0.85 230 20 0.0 0.0
1.25 0.k 2.23 1.74 300 10 3.8 6.7
2.25 0.1 3.60 2.81 300 10 12.6 2.2
3.25 0.0 4.95 3.86 297 13 0.0 0.0
4,00 0.0 5.95 4.64 294 16 0.0 0.0
Sub-total 3.6 West to East 122.6 21.7
East to Hest 0.0 0.0
330 6 0.50 1.1 .79 0.62 331 -2l (6.2 1.1
(KNW) 1.25 0.9 1.75 1.37 333 ~23 39.2 6.9
2.25 0.1 2.89 .26 334 -24 15.6 2.8
3.25 0.1 3.98 3.1t 329 -19 29.6 5.2
4.00 ¢.0 4.86 3.79 334 -24 0.0 0.0
8 0.50 6.1 0.82 0.54 349 -39 {0.9) EO.E
1.2% 0.5 1.84 1.44 339 -20 29.2 5.2
2.25 0.4 3.04 2.37 330 -20 62.5 (11.1
3.25 0.1 4.09 3.19 326 -16 27.4 (4.9
4,00 0.0 4.90 3.82 325 -15 0.0 0.0
10 0.50 0.0 Q.80 0.62 358 -48 0.0 .0
1.25 0.2 2.10 1.64 339 -24 16.0 (2.3;
2.25 0.3 3.44 2,69 330 -20 64.7 (1.4
3.25 0.1 4.68 3.65 24 -14 34.0 (56.9)
§.00 0.0 5.59 4.36 3z2 =12 0.0 0.0,
Sub-total 3.9 West to East 0.0 0.0
: East to West (325.0) (57.5)
0 6 0.50 1.8 0.70 0.55 355 -45 11.0} EI.B;
{H) 1.25 0.8 1.58 1.23 358 -48 37.5) 6.6
2.25 0.0 2.60 2.03 357 -47 Q.0 0.0
3.25 0.0 3.55 2.17 353 -43 0.0 ¢.0
4.00 0.t 4.27 3.33 350 -40 0.0 0.0
8 (.50 0.1 .50 0.70 357 -47 (1.1} 0.2
1.25 0.2 1.88 1.47 356 =46 (14.5 2.6
2.25 0.0 3.02 2.36 351 -41 ¢.0 0.0
3,25 0 4K 323 348 -3 {50.3) (8.9)
4.00 0.0 4.98 3.89 346 -36 0.9 0.0
0 0.50 0.0 0,99 0.77 357 -47 0.0 0.0
1.25 0.4 2.10 k.64 399 ~44 (38.3) {5.8)
2,25 0.0 3.41 2.66 350 =40 4.0 0.0
3.25 9.0 4,1 3.67 347 -37 L 00 0.0
4.00 0.0 5.67 4,42 345 -35 ¢.0 9.0
Sub-totatl 3.4 West to East ¢.0 9.0
Fast to West (152.7) (27.0)
Grand-total 10.9 West to East 122.6 21.7
East to West {477.7) (84.6)

Kote <1 : Angle between wave crest and shorellne
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Tabie 6.4-1  OBJECTIVE OF APPLICABLE CCUNTERMEASURES

Eamnaeanren D T R L L L L L Ll L L L T e e e e e T O T L LT

Provision of Maintenance/ Protection Protection
Counter- Navigation  Assurance of of Have River Mouth River Chanrel  of Coastal
measures Channel Navigation Intrusion to Stabilization  Stabilization Erosion
Cannel River Mouth
Dradging yes yes - - - -
Agttation - yes - - - -
Dredging
Breakwater - - yes - - -
Jetty - yes - yes -
Training Watl - - - yes - -
River Groin - - - - yes -
Coastal Groin - - - - - yes
#
Reservoir - yes - - - g
Table 6.5-1 SILTATION RATE IN OUTER CHANNEL OF SANDY RIVER MOUTH
Siltation Rate by Sediment Source (1000 m3/yr)
Serial River Mouth  coe oo
No. Longshore Transport Transport
———————————————————————— by Total
Or @ gr+ Qi River
53 Kuantan 205 ¢ 205 12 217
57  Kerteh 202 C2 204 11 215
60  Marang 287 194 481 37 518
61 Terengganu 238 191 429 230 659
80 Oya 186 257 443 72 515
90  Papar 22 85 107 9 116

PoCSCEsEomwmo=ns Eome== LR

Empm SREEk=nERs

Note ; Qr : Longshore transport rate from ohserver's left to right
Q1 : Longshore transport rate from observer's right to left
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Table 6.7-1  TYPICAL CROSS SECTION OF BREAKWATER AND COST COMPARLSON

Unit
Structural Type / Structure Figure Item 'ty Vo lume Price Cost
{RM) {RM)
(1) Rubble Mound Type Armor i 96 m3 95 9,120
B8lock
(2-5t)
Granite 1 8w 60 2,880
Block
{200-300kg)
Granite i 48 m3 60 2,880
Block
(50-100kg)}
Total Cost 14,880
{2) Sheet Pile with Top Concrete Concrete 1 29.875m3 400 11,950
Steel Sheet 2 2m 3,800 7,600
P90 1 concrete Pile
HwWL
wg U Armor Block 2 2m 95 2,090
Armor Blg(&é!)ﬁ \gﬁ (2-5t)
Lzoj = Granite Block{ 50-100kg)
Steel Shoel Pl Granite 1 32 m3 60 1,920
8.0 i Block
Total Cost 23,560
{3) Rubble Mound with Caisson Concrete 1 15.64 m3 400 6,256
Back Filling 2 24.36 m3 5 122
Sand
_100 " :
i v-ﬁﬁj ngﬁ;?fiﬁocahd Armor Block 2 30 m3 g5 2,850
= RN RN Armor Block(2-51)
=) i £ Granite Block{20-300%g) ; ;
i ranité Bioe iﬁﬁéﬁ Granite 1 72 m3 60 4,320
: Block .
{200-300kg)
330 Granite 1 40.5 m3 60 2,430
Block
(50-100kg)
Total Cost 15,978
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Table 6.7-2

RETIFESN = B L T n

TYPICAL CROSS SECTION OF JETTY AND COST COMPARISON

B A R A T T S N N R O R I M S e AN e Y N REA NS e S S ean s RN aET

Unit
Structural Type / Structure Figure Ttem Q'ty Vo lume Price Cost
(RH) (RH)
(1} Concrete Pile Type Grave! 0.5m_ Gravel 1 2.2 m3 60 132
5.0/ Tiot
#4.4 Top Conorety Concrete 2 1.32 m3 400 528
i
Q Dredged Soil gg?crete 2 2 pier 2,900 5,800
- ile
Concrete Pils Dredged Soil 1 20.7 m3 5 104
0.3X12.0m
e
oo Total Cost 6,564
{2) Rubble Mound Type Crushed Rock i 23.63 m3 95 2,245
(1-3t)
Crushed Rock 1 - 24.38 m3 60 1,463
(10-100kg)
8
s
Cyushed Rock{10-100kg}
Crushed Rock(1-31)
Total Cost 3,708
{3) Rubble Mound with Concrete Pile Concrete 1 1 pier 2,900 2,900
Pile
— 40 40— Top Concrete Concrete 1 0.65 m3 400 260
o
o ook ' RIS Crushed Rock 1 6.25 m3 95 594
rmor_Rock B SONDEN— ’
A L7 s Crushed ek o (1-3t)
Y 1-3t o
— Crushed Rock 1 9.75 m3 60 585
120 (1-100kg)
lﬁConcrele Pile
OO e
Total Cost 4,339
Flexible 1 im 2,200 2,200
Sand Filled
Tube
Crushed Rock 1 8 m3 G5 760
(1-3t)
et N
eis, S—_— L Crushed Rock 1 15 m3 60 500
LT " oa20 | {1-100kg)
\ Crushed Rock
{10-100kg) e e e
Total Cost 3,860



Table 6.7-3  TYPICAL CROSS SECTION OF SUBMERGED JETTY ARD COST COMPARTSON

S momsmmssommommo= T szmonssonssss=sxssssssssss=s U;;; __________
Structural Type / Structure Figure Item Q'ty Yo lume Price Cost
(RM) {RH)
(1) Submerged Rubble Mound with Concrete Pile Sheet 1 21 m2 35 735
Crushed Rock 1 5 m3 95 415
4.0 30 a0 (60-300kg)
) ied e N Cobblestone 1 29.25 m3 60 1,755
E[gxl%l$715.g£d_f%ﬁ_8d%ube 0 H! ; o Filling
Grushed Rock R . )
(0.5-11) 4 Gravel Filing
5 A o
| 20 fus) - Flexible 1 Im 2,200 2,200
! / Sheet ; Sand-Filled _ '
Tube
Total Cost 5,165
{2) Submerged Sand Filled Tube Sheet 1 17 m2 35 595
Crushed Rock 1 12.75 m3 60 765
(60-300kg)
2.0
¥ Flexible Sand-Filled Tube
M. O A Gabtlle 91800 Cobblestone 1 0.75 m3 60 a5
Crushed Rock Filling
o] Flexible 3 Im 2,200 6,600
Sand-Filled
Tube
Total Cost 8,005
{3) Submerged Rubble Mound Concrete Pile Sheet 1 21 m2 35 735
Concrete 1 1 pier 2,900 2,900
Pile
| 30, 20 . 30
Gongiete .
Concrete 1 0.65 m3 400 260
Crushed Rock 1 3md 95 285
(1-3t)
Crushed Rock 1 20.5 m3 60 1,230
(10-100kq)
Total Cost 5,410
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Table 6,7-4  TYPICAL CROSS SECTION OF TRAINING WALL AND GROIN -

R aE o R ST B S O S T I T D D TS N TSI S R BT A N T 1T 0 YT ST I DY EI TN E REIT N BN SO Y MY OT I R e mmme oS coobBNtoEmaan

: Unit
Structural Type / Structure Figure Item Q'ty Volume Price Cost
(RM) (RM)
Training Wait Concrete 3 0.15 m3 250 38
0r . Concrete 1 2.1 m3 150 315
03 congrate Block
20 70.3X0.5
Concrete Block .2m
Geotextile 1 13.6m 35 < 476
Granite 1 11.2 m3 60 672
Block
Total Cost 1,501
Grain _ Crushed Rock 1 16 m3 a5 1,520
(0.5-1.0t)
5.0 '2'61 50 _
- 2.0
Crushed Rock
(0.5-11)
Total Cost 1,520
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Table 6.7-5 BREAKDOWN OF ESTIMATED DREDGING UNIT COST

mooREEwE S S SSa me mm

Unit Cost Percent

Inner Channel
(1L <1,500m)

* Muddy Soil *

* Sandy Soil *

L= B R e B R R -

Pump Dredging Operat ion

Anchoring Boat Operation

Transportation Pipe

Floater

Rubber Joint

Installation & Withdrawal (Floater)
Anchoring Facility

Installation & Withdrawal {Trans. Pipe)
Disposal of Dredged Material

Pump Dredging Operation
Anchoring Boat Operation

. Transportation Pipe

. Floater

. Rubber Joint

. Installation & Withdrawal (Floater)

. Anchoring Facility

. Installation & Withdrawal (Trans. Pipe)

Offshore Channel
(31,500 m <L &
L < 3,000 m)

* Muddy Seil *

QW ~ N S RO ks

3=

* Sandy Soil *

[Tl = IR P

Pump Dredging Operation

. Anchoring Boat Operation

. Transportation Pipe

. Floater

. Rubber Joint

. Installation & Withdrawal (Floater)

. Anchoring Facility

. Installation & Withdrawal (Trans. Pipe)

.

Disposal of Dredged Materiail

Pump Dredging Operation

.- Anchoring Boat Operation

. Fransportation Pipe

. Floater

. Rubher Joint

. Installation & Withdrawal (Floater)

. Anchoring Facility

. Instailation & Withdrawal (Trans. Pipe)
. Disposal of Dredged Materiatl

(RM) (%)
3.00 49.8
0.3 5.1
0.15 2.5
0.55 9.1
0.22 3.6
0.15 2.5
0.48 8.0
0.32 5.3
0.85 14.1
6.03 100.0

{ 6.0)

3.67 72.4
0.38 7.5
6.09 1.8
0.33 6.5
0.13 2.6
0.07 1.4
0.24 4.7
0.16 3.2
5.07 100.00
{5.0)
3.44 50.0
0.35 5.1
0.22 3.2
0.83 12.1
0.33 4.8
0.20 2.9
0.24 1.5
0.42 6.1
0.85 12.4
6.88 100.0
(7.0)
4.13 69.6
0.42 7.1
0.13 2.2
0.50 8.4
0.20 3.4
0.10 1.7
0.24 4.0
0.21 3.5
5.93 100.00
(6.0)

L. : Length of sand transportation pipeline.
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Table 6.8-1  UNNAVIGABLE DURATION BY SIZE OF FISHING BOAT

SoEgazmRrsE==S

Representative River Mouths

EEEE 1

B e L e LT

Boat Size *1

Small tledium
I. % of hours with water depth
affecting navigation
1. Perlis 51.15 B2.7%
5. Kedah 26.0% 60.7%
14, Tg. Piandang 40,9% 83.3%
19. Beruas 18.5% 54.95%
53, Kuantan 2.4% 20.7%
57. Kerteh 29.1% §9.6%
61. Marang 39.4% 82.3%
62. Terengganu 6.0% 1.7%
80, Oya 3.9% 40.9%
90. Papar 40.9% 9z2.6%
I1. Hours with water depth affecting
navigation in the daytime (hrs./day)
fI. x 24 hours /2]
1. Perlis 6.13 9.92
5. Kedah 3.12 7.28
14, Tg. Piandang 4.91 10,00
19. Beruas 2.22 6.59
53. Kuwantan 0.29 2.48
57. Kerteh 3.49 8.35
61. Marang 4.73 ‘9.88
62. Tererigganu G.00 0.20
BO. Dya 0.47 4.91
90. Papar 4.91 11.11
IT]. Unpavigable duration {(hrs./day)
[11./2]
1. Perlis 3.07 4.96
5. Kedah 1.56 3.64
14. Tg. Piandang 2.45 5.00
19. Beruas 1.11 3.29
53. Kuantan 0.14 1.24
57. Kerteh 1.75 4.18
61. Marang 2.36 4.94
62. Terengganu 0.00 0.10
80, Oya 0.23 2.45-
90. Papar 2.45 5.56

=

Note *1: Smail size :

less than 10.0 GRT

Medium si;e: 10.0 - 39.9 GRT
Large size ; 40.0 - 69.9 GRT

Deepsea

+ 70.0 GRT or above
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Tidal Sta.
Referved to
Large Deepsea
96.1% 100.0% Pulau Lankawt
82.7% 99.3% Pulau Lankawi
98.3% 100.0% Kedah Pier
80.2% 99.8% Lumut
47.2% 84.8% Tanjung Gelang
87.7% 99.4% Tanjung Gelang
97.0% 100.0% Chendaring
16.6% 67.3% Chendaring
83.0% 100.0% Kota Kinabalu
100.0% 160.0% Kota Kinabalu
11.53 12.00
8.92 11,92
11.80 12.00
9.52 11.98
5.66 10,18
10.52 11.93
11.64 12.00
1.98 8.08
9.96 12,00
© 12,00 12.09
5.77 6.00
4.96 5.96
5.90 6.00
4.81 5.99
2.83 5.00
5.26 5.96
5.82 6.00
1.00 4.04
4.98 6.00
6.00 6.00




Table 6.8-2 METHODOLOGY ARD

[ ol =T > B = W & T = S ]

FORMULA OF FISHERY BENEFIT CALCULATION

Item
Small Medium
I. Unit Values for Benefit €alculation

. No. of boats nl nz
. No. of trips per year 265 266
. Hours per trip 8 10
. Ro. of fishermen per boat 1.5 4
. Annual catch (RM/boat) 20,000 101,000
. Running cost per hour (RM) 0.97 4,11
. Cooling cost per hour (RM) 0.20 1.20
. Opportunity cost per fisherman {RM/hr.) 1.7 1.7
. Value decrease ratio per hour 0.01 0.01
. Unnavigable duration (hrs./trip) hl h2

Large Deepsea
n3 nd

a2 18

38 68

9 15
399,000 363,000
14.42 73.82
5.26 23.19%
1.7 1.7
0.01 0.0
h3 hé

11. Benefit Calculation
1. Smail fishing boats
1.1 increase of annual catch
1.2 Increase of amual running cost
1.3 Increase of annual cooling cost
1.4 Annual benefit

2. Medium fishing boats

a.*e.*[{c.+j.)c.-1]
a.*f.*b.*j.
a.*g.*b.*j.
1.1-(1.2+1.3)

2.1 Annual saving of fishermen's a.*b.*d.*J. *h.
opportunity cost
2.2 Annual saving of cooling cost a.*b.*j.*g.

2.3 Annual value of fish freshness
to be improved
2.4 Annual Benefit

3. Large Tishing boats

a.*e.*jux i,

2.1+2.2+42.3

3.1 Annual saving of fishermen's a.*b.*d.*j.*h.
opportunity cost
3.2 Annual saving of cooling cost a.*b.*j.*g.

3.3 Annual value of fish freshness
to be improved

a.*e.*j.*i.

3.4 Annual Benefit 3.1+3.2+3.3
4, Deep see Tishing boats
4.1 Annual saving of running cost a.*b.*{(j.*0.8)*f.
4,2 Annual saving of fishermen's a.*h.*d.*{j. *0.8)%h.
ohpurtunity cost
4.3 Annual saving of cocling cost a.*h.*(j.*0.8)*q.
4.4 Annual value of fish freshness a.*e. *{ §.%0.8)*1.
to be improved
4,5 Annual Berefit 4,.1+4,2+44,344.4
Hote *I Small size : less than 10.0 GRT

Source :

Hedium size: 10.0 - 39,9 GRT
Large size : 40.0 - 69,9 GRT
Deepsea : 70.0 GRT or above

Annual Fisheries Statistics, 1990

Interview with LKIM and Tocal fishermen
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n1*20000*[ (8+h1)/8-1]
R1*0.20*265*h1
n1*0.97*265%h1
nI*h1*2190
N2*266*A*h2*1.7

n2*266*h2*1.20
n2*101000%h2%0.01

n2*h2*3138

n3*92*9*h3*1.7

n3*92*h3*5.26
n3*399000%h3*0.01

n3*h3*5882
nd*18%(h4*0.8}*73.82
nt*18*15%(h4*0.8)*1.7

ni*18*(h4*0.8)*23.19
n4*363000%(h4*0.8)*0.01

" ni*h4*4668



Table 6.8-3  CALCULATION OF SEA TRANSPORT BENEFIT

T R ) ) R M T T e I Y Y S B O S T M T NI A I ST I TR IR SN P RS RN A S S RrToaoo==en =

Annual Net Product

River HOUTS v s Annual

Houths Destination Type Affected w/o Project w/ Praject Benefit

(RM) (RM) (RM)

Perlis Langkawi P.F. 21% 4,345,000 5,500,000 1,155,000

C.F. 21% 453,460 574,000 120,540

Total 1,275,540

Kedah Langkawi P.F. 15% 4,768,500 5,610,000 841,500

C.F. 15% 3,850,500 4,530,000 679,500

Total 1,521,000

Harang Kapas P.F. 10% 2,332,800 2,592,000 259,200

Mersing Tioman P.F. 10% 2,592,000 2,880,000 288,000

Terengganu — C.B. 12% 5,485,333 6,233,333 748,000
P.F. : passenger ferry C.F. : cargo ferry C.B. : cargo boat

Hote :

Dredging works are briskly carried out at Perlis and Kedah river mouths to assure the navigation
of ferry boats. The without project situation for these river mouths is thus assumed to be what

would be without dredging. Net annual products are estimated as shown below.

R. Trip Passengers, Annual Annuat
River Houth Type Charge Cars / Trip R. Trips Product

{RM) (RM)
Perlis (w/ Project) P.F. 20 125 5,500 13,750,000
C.F. 100 25 574 1,435,000
Kedah (w/ Project) P.F. 60 125 1.870 14,025,000
C.F. 300 25 1,510 11,325,000
Mararg {w/o Project) P.F. 30 12 16,200 5,832,000
Hersing (w/o Project) P.F. 100 12 5,400 6,480,000

Terengganu (w/o Project) i —_— 680 13,713,333 *

* 1 Estimated from the figures of deep sea fishing boats which are similar to cargo
boats in terms of size (running cost) and trip pattern.

Source : Marine Department (HQ, Perlis, Kedah and Terengganu)
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Net_Annuai
Product (40%)
(RHM)

5,500,000
574,000

5,610,000
4,530,000

2,332,800
2,592,000

5,485,333



Table 6.9-1  ENVIROKMEHTAL IMPACT MATRIX

ENVIRONMENTAL COMPONENTS /1t 23 4 5 6 1 8 910111213 14 15 16 17 18
Land Landforms DD b oDoODD U
Flood Plains/Swamps DDDDOD D ]
Land use £ guvbDbno D u v
Buffer zone D DUDDUUY
Surface water Shoreline ); n D D
Bottom interface bDuUGnDo©D D
Flow variation ocooDODUD DD D
Water quality g bwbUuUUuvUuvVQuwuy u U u
Drainage pattern 0D bDDODUDGSODU u
Flooding EE U EEUUD U 1]
Existing use 1 u i v u
Ground water Existing use U ([T U u
Atmosphere Air quality
Hoise Intencity u U U
Duration u U u
Species Terrestrial vegetation oD uvuu
Terrestrial wildlife b uuu
Other terrestrial fauna . uuuuy
Aguatic/marine flora oD U uUuDDU U D
Fish DuUyYnD DU i 3]
Other aquatic/ma_rine fauna D UUYUDDU U b
Habitats Terrestrial habitats uuuu
Terrestrial communities v uuuv
Aquatic estuarine habitat O DDDDUUUD U
Marine habitat U 3] 1}
Aquatic estwarine communities DbDDDDUUUTEG U
Marine communities ] D D
Health Physical safety 1]
Socio/economic Employment EECEWUDECEE ; EE
: Amenities u
Aesthetic Landscape b ub BbUuUUvU
D: Adverse lImpact, U: Uncertain, E: Enhance
Project Activities
1: Engineering Investigation 10: Excavation
2: Hydrological Survey 11: Drainage Alternative (diversion of outlet)
: Oceancgraphic Survey 17: Reclamation
4: Breakwaters and Jetties 13: Access Road
5: Training Walls 14; Base Camp
6: Groins 15: Maintenance Dredging
7: Dredging 16: Transportation
8: River Horks 17: Fishery Development
9: Coastal Works (e.g. rock revetment) 18: Recreation
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Table 7.1-1  REPRESENTATIVE RIVER MOUTH OF EACH GROUP

e i T e LT P LT s Pever =smoozmen B e e T e L e T

External Force

Serial River Mouth Group Coastal — w-——emmemcrmmmmninannn Catchment River Stretch of  Average
Ho. Geomor- Have Tidal Area tength Tidal Influ~ River Width
phology Prism  (km2) (km}  ence (Km) {m)
T kel 4 swaignt v Lege 80 45 2 e
5. Kedah i0 Protruding Low Large 3060 110 12 200
14. Tg. Piandang 5  Straight lLow Small 9 10 1 25
19, Beruas 7 Estuary Low Large 240 45 7 50
'53. Kuantan ? Straight High & Oblique Large 1710 80 25 130
57. Kerteh 3 Straight High & Oblique Small 240 40 5 30
61. Marang | 1 Straight High & Straight Large 460 50 20 80
62. Terengganu 8 Protruding High & Straight Large 4650 180 22 - 200
80. Oya ] Estuary High & Oblique Large 1820 150 25 150
90, Papar 9 Protruding High & Oblique Smalt 770 70 6 30

T-74



Table 7.1-2  COMBINATION OF COUNTERMEASURES

Capital Mainte- Break- Jetty Training River Coastal Reservoir

Dredging nance water Hall Groin Groin
Dredging
Perlis Case-1 yes yes - - - - C- -
Case-2 yes yes - yes*] - - - -
Kedah Case-1 yes yes - - - - - -
Case-2 yes yes - yes*] - - - -
Tg. Piandang Case-1 yes yes - - - - - -
Case-2 yes yes - yes*1 - - - -
Beruas . Case-1 yes yes - - - - - -
Case-2 yes yes - yes*i - - - -
Kuantan  Case-1 ‘yes yes - - - - - -
Case-2 yes - - yes - - yes -
Kerteh Case-1 yes yes - - yes - - -
Case-2 yes - - yes - - yes yes
Marang Case-1 yes yes yes - yes yes - -
Case-2 yes - yes yes - yes yes yas
Terengganu Case-1 ¥es yes yes - - yes - -
Case-2 yes - yes yes - yes yeS -
Ova Case-1 yes yes - - yes - - -
Case-? yes - - yes - - yes -
Papar Case-1 yes yes - - yes yes - -
Case-2 yes - - yes - yes yes yes

Note  *1: Submerged jetty
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Table 7.1-3 DESIGN WIDTH AND DEPTH OF DREDGING CHANNEL

T T Y N O Y O O M M AR B e

Besign Boat Design Channel Dimension

River Stee Beam Width Bottom Level
Houth {GRT) {m} {m) (L3S0 m)

1 Perlis 150 7.50 5.0 - -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

5 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 Terengganu 156 7.50 75.0 -4,7

9 Oya 40 4,20 45:0 -3.5

10 Papar 40 4.20 45.0 -3.6

RN RN TR W X PN NGNS T T N NI AT MO RN NP T e D Y N O e

Table 7.1-4 CAPITAL AND MAINTENANCE DREDGING. VOLUME

UMk A A EA N IO IENNNOMME AN AR AR AT R A O FEEATAXnSaOOMNOERRSEMSozann ELLE FE I

Capital Dredging Haintenance Dredging
Length Vo lume Volume
River e e e e e e rmmemmmmaccmadeanaa
Mouth Outer  Inner Quter Inner Total Quter Quter
' " Sub.Jetty
{km) (kim) (1000 m3) (1000 m3) (1000 m3) (1000 m3){1000 m3)
1 Perlis 4.80  0.70  1,288.7 184.4 1,474.1 360.9  162.4
2 Kedah 4.00 1.40 1,004.4 219.4 1,223.8 332.4 © 149.6
3 Tg.Piandang 2.33 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 0.60 617.7 0.0 617.7 217.0
& Kerteh 0.96 1.40 120.2 158.7 278.9 120,2
7 Marang 0.55 0.87 . 39.6 67.1 106.7 39.6
8 Terengganu 1.10 2.87 167.1 §13.2 980.3 167.1
9 QOya 1.30 0.00 31.3 0.0 31.3 31.3
10 Papar 0.45 1.03 46.0 133.9 179.9 45,0

T T T 3 Y TR N Y 00 I O S N e W Y O R ST A Rk ST
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Table 7.1-5 DESTGN FEATURES OF BREAKWATER AND JETTY BY RIVER MOUTH

S==ms-=azusos

River Mouth

Dasign Wave

Toe

Depth Length Breakwater Jetty

{m) (s) (m
1 Perlis 0.75 6.00 -2.65
2 Kedah 0.75 6.00 -2.65
3 Tg. Ptandang 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 1.75 8.00 -1.17
BITerengganu 1.75 8.00 -0.94
9 Oya 2.75  8.00 -1.32
10 Papar 1.75 6.00 -1.27

Jetty
{1000m3}

Sub.Jetty Breakwater
(LSD m) (1000m3)

0.00
0.00
0.10
0.20

1.60
1.60 60.5
1.30 129.0 12.0
21.9 *2
205.1

68.7 *2

1.30
136.8
17,9
61.1

=

=]

[

[y}

*

—

a we

Top Elevation of Structure.
Combination with Jetty and Breakwater
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Table 7.1-

6  COST COMPARISON IN NPV OF ALTERNATIVE CASES

Unit :+ '000 RM

mEoEasSS=EsEs

Combination of Applicable Counteremeasures

SSsSunrzE=c

River (B8 sm o e e e e e e e e NPY of
Nouth Mo, Capital Mainte- Break- Jetty Training River Coastal Reservoir Project
Dredging npance  water Wall Groin  Groin Cost
Dredging

Perlis Case-1 10,134 2,526 - - - - - - 49,395
Case-2 10,134 974 - 19,570 - - - - 58,342

Kedah Case-1 8,347 2,327 - - - - - - 44,223
Case-2 8,347 898 - 19,840 - - - - 55,279

Tg. PiandanCase-1 2,668 s08 - - - - - - 10,738
Case-2 2,668 196 - 8,499 - - - - 19,991

Beruas Case-1 4,464 897 - - - - - - 18,660
Case-2 4,464 346 - 7,095 - - - - 22,202

Kuantan Case-1 3,706 1,302 - - - - - - 23,502
Case-2 3,706 - - 12,596 - - 2,475 - 25,452

Kerteh Case-1 1,395 601 - .- 1,275 - - - 12,194
Case-2 1,395 - - 4,719 - - 450 50 8,974

Marang Case-1 534 198 10,060 - 975 240 - - 19,040
Case-2 534 - 10,060 11,525 - 240 300 41 17,335

Terengganu Case-1 8,702 836 16,671 - - 1,080 - - 46,667
Case-2 8,702 - 16,671 23,980 - 1,080 675 - 51,624

Oya Case-1 157 157 - - 1,950 - - - 5,114
Case-2 157 - - 6,164 - - 300 - 9,090

Papar Case-1 1,100 230 - - 600 150 - - 5,756
Case-2 1,100 - - 1,083 - 150 450 8 3,742
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965
2,766
2,660

228
1,462

263

Table 7.1-7  ANNUAL FISHERY BENEFITS OF THE REPRESENTATIVE RIVER HOUTHS
T i Ummavigable Hours o, of foats  Annual Benofit (thousand AH) 1
NO. RIVEr MOULh HALEI o~ oo o o oo o et e e e e e e e e o s m

Depth () S M L O S M L D S WL D

1. Perlis 1.0 3.07 4.96 5.77 6.00 151 205 46 30 1,015 3,191 1,561 840
2. Kedah 1.5  1.56 3.64 4.96 5.96 154 266 73 42 526 3,038 2,130 1,168
3. Tg. Piandang 1.5  0.87 3.21 5.00 599 480 5 0 0 95 50 0 0
4. Beruas 1.8 0.35 2,03 3.29 5.73 284 357 10 3 218 2,274 193 80
5. Kuantan 2.0 0.14 1.24 2.83 509 1 38 61 63 0 148 1,015 1,497
6. Kerteh 1.2 1.48 3.88 5.00 595 44 7 0 0 143 8 0 0
7. Marang 0.9  2.36 4.94 5.82 6.00 139 48 0 0 718 744 0 0
8. Terengganu 2.5  0.00 .0.10 1.00 4.08 38 49 10 10 0 15 59 189
9. Oya - 1.8 0.23 5.45 4.98 6.00 78 2 2 0 33 169 59 0
10. Papar 1.5  0.90 4.15 5.75 6.00 123 0 0 0 242 0 0 0

Y zunsassss=ooom

S : Small boat (less than 10 GRT)

L : Large boat (40.0 - 69.9 GRT)

Note

M : Medium boat (10.0 - 39.9 GRT)
D : Deep sea fishing boat (70.0 GRT and above)

*] : Calculation formilas are as follows:

Small boat;
Hedium boat;
large boat;

where;

n : Number of boats

n*h*2190
n*h*3138
n*h*5882
Deep sea boat;n*h*4668

h : Unnavigable hours
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Table 7.1-8  ANNUAL BENEFITS OF THE REPRESENTATIVE RIVER HOUTHS

Unit ¢ ‘000 RM

Emmmsnmamomgos oo TuonooEooESEROESDS ST P T T L R U e b T e Tyt B

Annual Fishery Benefit *1 Sea Flood
No. River Mouth oo Transport Mitigation Total
S H L D Total Benefit Benefit
1. Perlis 1,015 3,191 1,561 840 6,607 1,276 o 7,883
2. Kedah 526 3,038 2,130 1,168 6,862 1,521 - 8,383
3. Tg. Piandang 915 50 0 0 965 - - 965
4. Beruas 218 2,?74 198 80 2,766 .~—- ——- 2,766
5. Kuantan 0 148 1,015 1,497 2,660 - - 2,660
6. Kerteh 143 85 0 0 228 -—- --- 228
7. Marang 718 744 0 0 1,462 230 - 1,692
8. Teréngganu 0 15 59 189 263 748 3? 1,048
9. Qya 39 169 50 0 267 R -—- 267
10. Papar 242 0 0 0 242 : -— . 242

: Medium boat (10.0 - 39.5 GRT)
: Deepsea fishing boat (70.0 GRT and above)

Small boat (less than 10 GRT)
Large boat (40.0 - 69.9 GRT)

==
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Table 7.1-9

ENVIRONMENTAL IMPACT MATRIX FOR PERLIS RIVER MOUTH

1 2 3 4 5 6 7 8

Land Landform )} 3]
Flocd plains/Swamps u v
Land use i
Buffer zone ] I}

Surface water  Shoreline )} D
Bottom interface D )]
Flow variation u ]
Hater quality 3] D U
Drainage pattern U u
Flocding E £

Species Aquatic/marine flora D 0
fish (1 D U
Other aquatic/marine fauna 3] D

Habitats Aquatic estuarine habitat D D U
Marine habitat D D
Aguatic estuarine communities D D u
Marine communities D D

Social/Economic Employment U 0 E

D: Adverse Impact, U: Uncertain, E: Enhance

Project Activities

1: Breakwaters and Jetiies 5: Reservoir

21 Training Halls 6: Maintainance Dredging

3: Groins 7: Fishery Development-

4: Dredging 8: Recreation
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Table 7.2-1  ENVIRONMENTAL IMPACT MATRIX FOR KEDAH RIVER MOUTH

Envirommental Components e
1 2 3 4 5 6 7 8

tand Landform D )]
Flood plains/Swamps U U
Land use u
Buffer zone ] U

Surface water  Shoreline ] D
Bottom interface D 0
Flow variation u ]
Water quality D D U
Drainage pattern U U
Flooding E E

Species Aquatic/marine flora D

' Fish ] Doy
Other aquatic/marine fauna

Habitats Aquatic estuarine habitat b o ou
Harine habitat b D
Aquatic estuarine communities _ D DU
Marine communities 0 D

Social/Economic Employment U U

D: Adverse Impact, U: Uncertain, E: Enhance

Project Activities

1: Breakwaters and Jetties 5: Reservoir

2: Training Halls 6: Maintainance Dredging

3: Groins 7: Fishery Development

4: Dredging 8: Recreation
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Table 7.3-1  ENVIRONMENTAL IMPACT MATRIX FOR TG. PIANDANG RIVER MOUTH

B R T T L L T e e e T b e R

Environpental Components 0 cememmm e e
1 2 3 4 5 6 7 8
Land tandform D n
Flood plains/Swamps {] U
l.and use U
Buffer zone u U

Surface water  Shoreline D [}
Bottom interface n - D

Fiow variation 1} U
) D D

U U

U U

HWater quality U
Dratnage pattern
Flooding

Species Aquatic/marine flora )] 0
Fish D 0 v
Other "aguatic/marine fauna D

Habitats Aquatic estuarine habitat D Do
Marine habitat D D
Aquatic estuarine communities b Do
Harine communities 0 0

Social/Economic Employment 1] U E

D: Adverse Impact, U: Uncertain, E: Enhance
Project Activities

1; Breakwaters and Jetties

2: Training Halls

3: Groins

4: Dredging

: Reservoir

: Maintainance Dredging
Fishery Development
Recreation

e B = I 4
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Table 7.4-1  ENVIRONMENTAL IMPACT MATRIX FOR BERUAS RIVER MOUTH

R R A T S A I O R e e s S S O S N A N N D SN SN S S e RSSO SO e S SRS D O A SRR T

Project Activities

Environmental Components el
1 2 3 4 5 6 7 8
Land Landform D D
Flood plains/Swamps ] U
Land use . U
Buf fer zone ] ]

Surface water Shoreline D Y]
Bottom interface D D

Flow variation u ]
b D

] ]

E £

Hater quality u
Drainage pattern
Fleoding
Species Aquatic/marine flora D ]
Fish B D U
Other aquatic/marine fauna D b
Habitats Aguatic estuarine habitat D D U
Marine habitat D D
Aquatic estuarine commnities D D u
Marine communities D D
Social/Economic Employment ] U E

D: Adverse Impact, U: Uncertain, E: Enhance
Project Activities

1: Breakwaters and Jetties 5: Reservoir

Z2¢ Training Walls 6: Maintainance Dredging
31 Groins 7: Fishery Development
4: Dredging 8: Recreation
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Table 7.5-1 DESIGN FEATURES OF TRAINING WALL, GROIN AND RESERVOIR BY RIVER MOUTH

Training Groin Length Reservoir
River Mouth HATl om0 s
Length River Coastal Total Area Length
{m) (m) (m) (m) {km2) {km)
1 Perlis - - - - - -
2 Kedah - - - - - -
3 Tg. Piandang - - - - -
4 Beruas - - - - - -
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 Terengganu - 720 450 1,170 - -
9 Dya 1,300 - 200 200 - -
10 Papar 400 i0o 300 400 (.060 0.8
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Table 7.5-2  ENVIRONMENTAL IMPACT MATRIX FOR KUANTAN RIVER MOUTH

Land Landform
Flood plains/Swamps
Land use

Buffer zone

Surface water  Shoreline
Bottom interface
Flow variation
Hater quality
Brainage pattern
Flooding

Species Aquétic/marine flora
fish
Other aquatic/marine fauna

Habitats Aqﬁatic estuarine habitat
Marine habitat
Aquatic estuarine communities

b b
U U
u U
D D
D b
u )
D b
u U
U ]
)] D
b D
D D
b D
D D
)] 1]
D 0
U U

D: Adverse Impact, U: Uncertain, E: Enhance
Project Activities

1: Breakwaters and Jetties

2: Tratning Walls

3: Groins

4: Dredging
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Reservoir
Haintainance Dredging
Fishery Development
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Table 7.6-1  ENVIRONMENTAL IMPACT MATRIX FOR KERTEM RIVER MOUTH

Environmental Components 000 e
1 2 3 4 5 6 7 8
Lang Landform U D D
Flood plains/Swamps U
Ltand use ] U
Buffer zone ] U b
Surface water Shoreline 0 D U
Bottom interface ] D U
flow variation )] u u
Hater quality U D U
Drainage pattern U u u
Flooding E U u
Species Agquatic/marine fl.ora' )
Fish U 0D u U
Other aquatic/marine fauna U D
Habitats Aquatic estwarine habitat D b U
Marine habitat 0 u
Aquatic estuarine communities 0D u
Marine communities b U
Aesthetic Landscape U U
Social/Economic Employment 3] E

D: Adverse Impact, U: Uncertain, E: Enhance
Project Activities

1: Breakwaters and Jetties 5: Reservoir

2: Training Halls 6: Maintainance Bredging
3: Groins 7: Fishery Development
4: Dredging 8: Recreation
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Table 7.7-1  ENVIRONMENTAL IMPACT MATRIX FOR MARANG RIVER MOUTH

Envirommental Components 0 ceee
1 2 3 4 5 6 7 8
Land Landform ] D D
Flood plains/Swamps L U wu
Land use U U u
Buffer zone v u v o u U
Surface water  Shoreline D nou
Bottom interface v v v b
Flow variation 00 b v U
Water quality u u v o U u
Drainage pattern v v v oy u
Flooding E E U U U
Species Aquatic/marine flora v v ou o U .
Fish g u o D U y u
Other aguatic/marine fauna ¥ U U D
Habitats Aguatic estuarine habitat P P D D D y
Marine habitat 1] D u
Aguatic estuarine comunities vt v p 0D Y
Marine communities B v B o
Aesthetic Landscape Uy v u ] U
Social/Economic Employment u E
0: Adverse Impact, U: Uncertain, E: Enhance
Project Activities
1: Breakwaters and Jetties 5: Reservoir
2: Training Walls 6: Maintainance Dredging
3: Groins : Fishery Development
4: Dredging 8: Recreation
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Table 7.8-1  ENVIRONMENTAL IMPACT HMATRIX FOR TEREHGGﬁNU RIVER MOUTH

Project Activities
Environmental Components 0 smmme e e
1 2 3 4 5 6 71 8
Land Landform U b D
Flood plains/Swamps U u U
Land use - u U
Buffer zone ] b u U U
Surface water Shoreline D )] 0
Bottom interface U U D i
Flow variation D o v U
Water quality y v D D v u
Drainage pattern 1 u U
Flooding E v u U
Species Aguatic/marine flora ] u b
Fish L U u b 0o u u
Other aguatic/marine fauna ] U D
Habitats Aguatic estuarine habitat U D D D v
' Marine habitat D D
Aquatic estuarine communities u b D U
Marine communities U ) D
Aésthetic Landscape u u u U U
Social/Economic Employment ] U £
D: Adverse Tmpact, U: Uncertain, E: Enhance
Project Activities
1: Breakwaters and Jetties 5: Reservoir
2: Training Halls 6: Maintainarce Dredging
3: Groins 7: Fishery Development
4: Dredging 8: Recreation
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Table 7.9-1

ENVIRONMENTAL IMPACT MATRIX FOR OYA RIVER MOUTH

Landform

Flood plains/Swamps
Land use

Buffer zone

Shoreline

Bottom interface
Flow variation
Water quality
Drainage pattern

Surface water

Flooding
Species Aguatic/marine flora

Fish

Other aquatic/marine fauna
Habitats Aquatic estuarine habitat

Harine habitat
Aquatic estuarine copmunities
Marine communities

D D
u b u
v u U
D D
U D D
D v !
b D D
u U v
U U u
u D
v D D
v D D
D D D
B D
U D D
D 0
Y
v u

D: Adverse Impact, U: Uncertain, E: Enphance
Project Activities

1: Breakwaters and Jetties

2: Training Walls

3: Groins

4: Dredging
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5: Reservoir

6: Maintainance Dredging
7t Fishery Development
8: Recreation



Table 7.10-1  ENVIRONMENTAL IMPACT MATRIX FOR PAPAR RIVER MOUTH

Land Landform
Flood plains/Swamps
Land use
Buffer zone

Surface water  Shoreline
Bottom interface
Flow variation
Hater qualily
Drainage pattern
Flooding

Species Aquatic/marine flora
Fish
Other aquatic/marine fauna

" Habitats Aquatic estuarine habitat
Marine habitat

Aquatic estuarine communities
Harine communities

D: Adverse Impact, U: Brcertain, £: Enhance
Project Activities

1: 8reakwaters and Jetties

2: Training Halls

3: Groins
4: Dredging

T=~91

b DD
u u
]
v Uou o
D D U
u U D U
)] b U u
u U o U
u u u v
E u u u
U G D U
u vt D
v v D
U b D D
D U
¢ D b
1 D U
u U U
]
¢ Reservoir
: Maintainance Dredging
: Fishery Development
: Recreation



Table 8.1-1 NET PRESENT VALUE OF PROJECT COST FOR THE MASTER PLAN
OBJECTIVE RIVER MOUTHS

-----n.z------q-“.-n---uuu-ua------.uua--n--u.----n--n---m-:-u--n-nnn-u-n---------n---a-----a------.----u..-n--:nn------u

Ho.S5erial Hame Slope  GRT Lemgth Width Depth KL Vo Vi v ym v Rev
(m? m)  {n) {1000m3) (1000m3} (1000m3) (100Gm3} (1000m) {1000RM)
l 45 Hersing 0.00162 150 1,914 75 310  444.9 165.1 279.8 444,9 143,5 514.1 56,547
48 Rompin 0.00187 70 175 65 1.45 73.1 1. 46.0 731 1.1 2083 23,077
61 Marang 40 550 45 1.67 41,1 1.6 67.1 106.7 39.6 147.8 17,335
81 Mukan 0.00120 70 1,625 65 1.95 206.0 76.4 129.5 206.0 76.4 435.5 46,853
82 Balinglan 0.00098 40 1,806 45 1.77 1439 53.4 90.5 1431.9 53.4 485.2 51,500
84 Tatau 0.0018% 40 778 a5 1.47 51.5 15.1 32.4 51.5 19.1 208.9 22,997
2 44 Sedi14 Besar  0.00180 150 1,167 75 2.10 183.7 183.7 0.0 183.7 87.5 5,635
46 Endau 0.00165 200 1,745 FERE N T e 0.0 377.0 130.9 13,520
50 Henast 0.00132 70 1,098 65 1.45 103.5 i03.5 ¢.0 183.5 71.4 6,772
52 Terus 0.00135 40 1,681 &5  2.27 " 171.8 171.8 0.0 171.8 15.7 7,546
53 Xuantan 200 3,800 75 2.117  611.7 617.7 4.0 611.7 285.9 23,503
55 Kemaman 0.00456 100 - 316 5 1.4 20.5 20.5 0.0 20.5 14.2 £, 346
58 Paka 0.00194 40 552 45 1.07 26.6 26.6 0.0 26.6 20.3 1,904
59 Dungun 0.00232 100 B7% 65 2.04 116.6 116.6 0.0 i16. 57.2 5,624
60 Marcang 0.00550 44 449 45  2.47 49.9 49.9 0.0 49.9 20.2 2,038
92 Tearan 0.00370 40 586 45 2.17 57.3 57.3 0.0 57.3 26.4 2,516
3 56 Kenasik 0.00194 40 1,376 45 2,67 165.4 71.3 94,1 165.4 1.3 85.7 11,271
57 Kerteh : 40 960 45  2.83  113.5 120.2 158.7 278.9 120.2  60.5 8,974
87 Sibuti 0.00156 40 586 45 1,07 33.0 14.2 18.8 33.0 14,2 43.2 5,212
4 1 Perlis 150 4,800 75 3.54 1274.9 1,289.7 184.4 1,474.1 360.0 49,395
25 Langat 0.09532- 40 a8 45  0.47 1.9 1.6 0.2 1.9 1.6 177
9% Umas-tmas 0.00370 40 46 45  0.17 0.4 0.3 0.0 0.4 0.3 33
5 2 Baru 0.00127 40 1,945 45 2,47  218.2 98.6 117.5 216.2 87.5 10,608
3 Sang lang 0.00266 40 763 45 1.87 59.2 21.0 32.2 59.2 27.0 3211
4 Jerlun 0.00250 40 628 45 1,57 44.4 20.2 24.1 44.4 0.2 2,403
& Yan 0.00092 40 2,793 45  2.57  323.1 147.4 175.6 323.1 125.7 15,343
8 Cenang 0.00099 40 2,697 45 2.67 324.0 147.9 176.2 324.0 121.4 14,919
12 Pirang - 0.00114 40 2,342 45  2.67 28l1.4 123.4 153.0 281.4 105.4 12,953
13 Bayan Lepas 0.0009t 40 2,604 45 2,31 277.8 126.7 151.0 217.8 117.2 14,111
14 -Tg. Piandang 40 2,330 45 2.6 272.8 188.6 224.7 413.3 104.9 10,738
20 Batu 2.0007¢ 40 3,671 45  2.57 425.5 193.8 230.8 424.6 165.2 20,185
22 Lexir 0.00097 40 2,753 45 2,67  330.7 150.9 179.8 330.7 123.9 15,226
24 Kapar Besar ¢.00150 40 1,780 45 2,67 2139 97.6 116.3 213.9 80.1 9,844
25 Sepang Kectl 0.03750 40 23 45  0.87 0.9 6.4 9.5 0.9 0.4 47
21 Sepang 0.05465 40 13 45 0.07 0.0 4.0 0.0 0.0 0.0 0
30 Linggi 0.00600 40 445 45 2.67 53.5 24.4 29.1 53.5 20.0 2,458
31 Baru ~ 0.00552 4 434 45 2.87 58.1 25.5 3.6 58.1 2.8 2,678
32 Helaka 0.00533 40 g 45 1.47 18.2 8.3 3.9 18.2 8.3 987
33 Duyoeng 0.0G385 40 538 45 2.7 0.1 22.9 27.2 0 50,1 22.9 2,721
34 Umbai 0.00423 40 . 513 45 2.17 50.1 22.9 27.2 50.1 22.9 2,723
35 Merlimau 0.00667 40 349 45  2.27 34.8 15.9 18.9 34.8 15.3 1,829
37 Parit Jawa 0.00280 40 175 45 - 2,17 15.7 .5 4.1 15.7 4.5 4,102
40 Senggarang 0.00288 40 719 45 . 2.07 &7.0 30.6 36.4 67.0 30.56 3,637
4] Renglt 0.00150 40 1,447 45 2,17 . 141.3 64.5 76.8 © 141.3 64.5 7,669
42 Benut 0.60064 a0 2,922 45 1.87 2459 112.2 133.7 245.9 112.2 13,342
43 Pontian Kectl 0.00102 40 1,637 45 1.67 123.0 6.1 - 66.9 123.0 56.1 6,672
98 Taway G.00370 40 122 45  2.67 85.7 9.6 47.1 86.7 32.5 3,994
5 69 Sematan 0.0010% 40 1,073 45 1.7 56.5 10.2 46.3 56.5 10.2 65.2 1,673
70 Kayan 0.00133 40 729 45  0.97 31.8 5.7 26.1 31.8 5.7 4.3 941
80 Oya 40 1,300 a5 2,97  173.5 31.3 142.2 173.5 18.5 © 719.0 5,134
7 1} Kerian 0.00056 40 1,354 45 0,87 - 60.8 32.0 28.8 60.8 32.9 3,733
15 Guia 0.00055 70 3,727 65 2,05 4396.7 261.2 235.4 496.7 242.3 26,571
16 Sangga 0.00043 40 2,488 45 1.7 119.8 63,0 56.8 119.8 63.9 7,350
17 Larut 0.00044 40 3,341 45 1.47 2210 116.2 104.3 221.0 116.2 13,558
18 Terong 0.060%4 49 (245) 45 -0.23 2.5 1.3 1.2 2.5 1.3 152
19 Beruas : 100 2,170 55 2.81 395.9 359.8 324.3. 684.1 141.1 18,561
23 Selangor 0.00069 40 2,130 45 1.47  140.9 4.0 §6.8 140.9 4.1 8,645
36 Huar 0.00095 40 600 45  0.57 15.4 a.t 1.3 15.4 8.1 1,070
39 Batu Pahat 0.00500 49 134 45  1.67 25 13.2 11.9 25.1 13.2 1,540
76 Yuntal 0.00080 40 2,588 45  2.07  241.0 126.8 114.3 241.0 1i6.4 13,746
77 Bako 0.00065 40 2,252 45 1.47  149.6 78.7 70.9 149.6 8.7 9,182
78 Sadong 0.00047 40 2,702 45 .27 154.4 a1.2 713.2 154.4 81.2 9,474
89 Padas 0.00455 40 411 45 1.87 346 18.2 6.4 4.6 18.2 2,123
160 Kalabakan 0.00370 40 127 45 0,47 2.7 1.4 1.3 2.7 1.4 164
8 51 Pahang 0.00210 70 643 85 1.35 56.4 9.6 46.8 56.4 %.6 124.9 13,624
62 Terengganu 150 1,180 75 3.29 271.8 167.1 813.2 980.3 8.4 213.7 46,667
67 Kelantan 0.00535° 160 307 65 1.64 32.7 7.6 27.1 32.7 5.6 59.6 6,799
95 Sugut ©.00370 40 i9 45  g.07 0.1 0.9 0.9 0.1 ¢.0 3.7 406
9 38 Sarang Buaya  0,00200 40 785 45  1.57 55.5 11.6 43.9 5.5 1.6  24.2 2,554
&3 Merang 0.00265 a0 1,205 45 2.47 1139 28.0 105.9 133.9 8.0 37,2 4,848
66 Pak Amat 0.00[28 40 2,008 45 2.97 232.2 48.6 183.8 232.2 48.6 61.9 8,132
90 Papar 40 450 45  3.30 66.9 46.9 173.9 219.9 46.0 13.9 3,742
10 5 Kedah 150 4,000 75 3.02 906.5 1,004.4 219.4 1,221.8 360.0 44,224
9 Huda 0.00082 40 2,037 45  1.87 i53.0 125.6 27.4 153.0 91.6 10,567
83 Lawas 0.00143 40 |,168 45  1.67 87.8 72.0 15.7 ar.a 52.6 6,066

LT T EEE LT LT PP Ty LT LY T T T eyt N ENsEmEETsNMEAENENEASCA AN ARt ETmaEE LS TEL PPN P T T T sy

Yo : Dredging volume for outer channel. Vi : Dredging volume for laner channel,
V : Tota! dreding volume of each river. Jv ; kepgth of structures.
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Table 8.1-2(1/2)

BENEFITS OF THE MASTER PLAN QBJECTTVE RIVER MOUTHS

{under the present condition)

E==ammn

Design
Group No. Serial Name Boat Size
No. (GRT)

A 1 45 Hersing # 150 1,182 288 1,470
A 2 48 Rompin # 70 143 143
A 3 61 Marang ¥ 49 1,462 259 1,721
A 4 -81 Mukah # 70 1,383 1,383
A 5 82 Balingian 40 63 63
A 6 84 Tatau 40 290 290
8 7 44 Sedili Besar # 150 10 10
B 8 46 Endau # 200 1,677 1,677
B 9 50 iHenasi # 0 110 110
8 10 52 Terus 49 60 60
8 i1 53 Kuvantan * ¢ 200 2,660 2,650
B 12 55 Kemaman # 100 85 85
B 13 58 pPaka # 49 15 15
8 14 59 Dungun # 100 88 88
8 15 60 HMercang 40 121 121
8 16 92 Tuaran 40 168 168
C 17 56 Kemasik 40 231 231
C 18 57 Kerteh * 40 228 228
¢ 19 87 Sibuti 49 1 1
b 20 1 Perlis *# 150 6,607 1,276 7,883
b 21 25 Langat 40 0 0
D22 99 Umas-umas 40 0 0
£ 23 2 Baru # 40 512 517
£ 24 3 Sanglamg # 40 141 141
E 25 4 Jerlun # a0 23 23
E 26 6 Yan # 40 399 399
E 27 8 Cenmang # 40 169 169
E 28 12 Pinang # 40 966 966
E 29 13 Bayan Lepas 40 485 485
E 30 14 . Tg. Piandang * # 40 964 964
E 31 20 Batu 40 61 61
E 32 22 Lekir 40 110 110
E 33 24 Kapar Besar 40 325 325
E 34 26 Sepan Kecil 40 0 0
E 35 27 Sepang 40 0 0
E 36 30 Linggi # 40 142 142
E 37 31 Baru 40 156 156
E 38 32 Melaka # 40 17 17
E 3% 33 Duyong 40 29 29
E 40 34 Umbai 40 50 50
E 41 35 Meriimau 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 40 95 36
F 46 43 Pontian Kecil # 40 631 631
E 47 98 Tawau # 40 372 372
F 48 69 Sematan 40 4 4
F 49 70 Kayan 40 1 1
F 50 80 (Oya * f 40 267 267
G 51 11 Kerian # 40 31 31
G 5 15 fGula # 70 152 152
G 53 16 Sangga 40 0 0
G 54 17 Laru 40 42 42
G 55 18 Terong 40 0 0
G 56 19 Beruas * 100 2,765 2,765
G 57 23 Seilangor # 40 50 59
G 58 36 HMuar - L1i] 0 0
G 59 3% Batu Pahat 40 20 20
G 60 76 Buntal 40 314 314
G 61 77 Bako 40 49 19
G 62 78 Sadong # 40 21 21
G 63 89 Padas # 40 42 47
G 64 100 Kalabakan 490 0 0
H 65 51 Pahang - # 70 104 -7 111
H 66 62 Terengganu * 150 263 748 37 1,048
H 67 67 Kelantan # 100 365 42 407
H 68 95 Sugut 40 0 0 0
I 69 38 Sarang Buaya 49 1 1
I 70 63  Herang 40 207 207
I 71 66 Pak Amat 49 223 223
I 72 90 Papar * 40 242 242
J 73 5 Kedah * 150 6,863 1,521 3,384
J 74 9  Muda # 40 101 101
-J 75 BB iawas A0 162 162
* : Representative river mouth All the river mouths --> 39,266
# : River mouths in critical category Critical category --» 34,969
Significant category --» 4,297
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Table 8.1-2(2/2) BENEFITS OF THE MASTER PLAN OBJECTIVE RIVER MOUTHS
{in the target year 2005)

O AR N T SR S D S O O M S R S T R N O OO TS S G N TN N M H R R e Y P NS RS TR oSN SE e =

Design Annual Benefit ('O00DRM)

Group No. Serial Rame BOAE 5176 mwmmm e s
No. (GRT) Fishery Sea Trans. Flood Mit. Total
A 1 45 Hersing # 150 1,591 388 1,978
A2 48 Rompin # 70 192 : 192
A 3 61 Marang ¢ 40 1,968 349 2,316
A 4 81 Mukah # 70 1,861 1,861
A 5 82 Balingian 40 85 85
A 6 81 Tatau 40 390 390
B 7 44  Sedili Besar ¥ 150 13 13
8 8 46 Endau # 200 2,257 2,257
f 2 50 Nenasi # 70 148 48
B 10 52  Terus 40 81 81
8 11 53 Kuantan * f 200 3,580 3,580
B 12 55 Kemaman # 100 114 i14
B -13 58 Paka # 40 20 20
8 -14 59 ° Dungun # 100 118 118
B 15 60 Mercang 40 163 163
B 16 92 Tuaran 49 226 . 226
C 17 56 Kemasik . 40 311 311
C 18 57 Xerteh * 40 307 307
C 19 87 Sibuti 40 1 1
D 20 1 Perlis * f 150 8,892 1,717 10,609
D 21 25 Langat 40 0 4]
D 22 99 Umas-umas 40 0 0
£ 23 2 Baru ¥ 40 689 689
E 24 3 Sanglang i 40 190 190
£ 25 4 Jerlun ¥ 49 31 3
E 26 6  Yan # 40 537 537
E 27 & (Cenang # 40 227 227
E 28 12 Pinang ¥ 40 1,300 1,300
E 29 13 Bayan Lepas 40 653 53
E 30 14 Tg. Piandang * # 40 1,297 1,297
£ 31 20 Batu 10 82 82
E 32 22 ‘Lekir 40 148 . 148
E 33 24 Kapar Besar 40 437 437
E 34 26 Sepan Kecil 40 0 0
E 35 27 Sepang a0 0 L
E 36 30 LUinggd # 40 191 191
E 37 31 Baru 40 2i0 210
E 38 32 (Melaka # 49 23 23
£ 39 33 Duyong 40 39 39
£ 40 34 Urbai 40 67 67
t 41 35  Merlimau 40 90 a0
£t 42 37 Parit Jawa 40 327 327
£ 43 40 - Senggarang 40 42 ) 42
E 44 41 Rengit . 40 292 . : 292
E 45 42  Benut 40 129 i 129
E 46 43 Pontian Kecil # 40 849 849
E° 47 98 Tawau # 40 501 501
F 48 69 - Sematan 40 5 5

F 49 70  Xayan 40 1

F 50 B0 Oya N 49 359 359
G 51 11 Kerian # 40 42 42
G 5 15 fGula # 70 205 205
6 53 16 Sang%a 40 0 0
G 5% 17 Lard 40 57 57
6 55 18 Terong 40 0 : 0
G 56 19 Beruas *Of 100 3,721 3,721
G 57 23 - Selangor ¥ 40 79 79
G 58 36 Muar 40 0 0
G 59 39 Batu Pahat 40 27 27
G 60 76 Buntal 40 423 423
G 61 77 Bako 40 66 66
G 62 78 Sadong # 40 28 28
G 63 89 Padas # 40 57 57
G 64 100 Kalabakan 40 0 0
H 65 51 Pahang ¥ 70 140 7 147
66 62 Terengganu * 150 354 1,007 37 1,397
H 67 67 Kelantan # 100 191 42 533
H 68 95  Sugut 40 0 0 0
I 69 38 Sarang Buava - 40 1 1
I 70 &3 Herang 40 279 279
I 71 66 Pak Amnat 40 300 300
I 72 90 Papar * 40 326 326
J 73 5 Kedah LI 150 9,237 2,047 11,284

J 74 9  Muda # 40 136 136 .
J 75 B8 Lawas 40 218 218
* 1 Representative river mouth A1l the river mouths --> 52,817
# : River mouths in critical category Critical category --» 47,033
Significant category --» 5,783
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Group No. Serial
e,

45
18
61
81
82
84
44
46
" 50
52
53
55
58
59
60
92
17 56
18 57
19 87
20 1
21 25
22 99
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* : Representative river mouth

Table 8.1-3  COST-BENEFIT RATIOS OF THE MASTER PLAN OBJECTIVE RIVER HOUTHS
Design  Fishery Sea Trans, Flood Mit, Benefit Eco. Cost
Name Boat Size Benefit Benefit - Benefit NPY NPV B/C
(GRT) ('O00ORM) ('OOORM)  {*OOORM) ('ODORM) (°0O0CGRM)

Hersing ¥ 150 1,182 288 19,477 44, 762 0.39
Rompin # 70 143 1,895 20,307 0.09
Marang 4 40 1,462 259 22,802 15,254 1.49
Hukah # 70 1,383 18,324 41,231 0.44
Batingian 40 63 835 45,320 0.02
Tatau 40 230 3,842 20,238 0.19
Sedili Besar # 150 10 132 7,598 0.02
Endau # 200 1,677 22,219 11,898 1.87
Nenas i # 70 110 1,457 5,959 0.24
Terus 10 60 795 6,641 0.12
Kuantan ¥ 200 2,660 35,244 20,682 1.70
Kemaman # 100 85 1,126 1,185 0.95
Paka # i 15 199 1,676 0.12
Dungun # 100 88 1,166 4,949 0.24
Mercang 10 121 1,603 1,793 0.89
Tuaran 40 168 2,226 2,302 0.97
Kemasik 40 231 3,061 3,018 0.31
Kerteh * 40 228 3,021 7.897 0.38
Sibuti a0 1 13 4,639 0.00
Perlis * @ 150 6,607 1,276 104,446 43,468 2.40
Langat 40 0 0 156 0.00
Umas-umas 40 0 0 29 0.00
Baru # 40 ) 6,784 9,335 0.73
Sanglang # 40 141 - 1,868 2,826 0.66
Jerlun # 40 23 305 2,114 0.14
Yan # 49 399 5,287 13,502 (.39
Cenang # 40 169 2,239 13,129 0.17
Pinang # 40 966 12,799 11,398 1.12
Bayan Lepas 40 485 6,426 12,417 0.52
Tg. Piandang * # 40 964 12,773 9,450 1.35
Batu 40 61 808 17,745 0.05
Lekir 40 110 1,457 13,399 c.11
Kapar: Besar 40 325 4,306 8,663 0.50
Sepan Kecil 40 0 0 42 .00
Sepang 4 0 [t 0 ¢.00
Linggi # 49 142 1,881 2,163 .87
Baru 4G 156 2,067 2,357 0.88
Helaka # 4¢ 17 225 868 0.26
Duyong 40 29 384 2,395 0.16
Umba i- 40 50 662 2,396 0.28
Merlimau 40 67 888 1,610 0.55
Parit Jawa 40 243 3,220 3,610 0.89
Senggarang 40 31 411 3,201 0.13
Rengit 4 217 2,875 6,748 0.43
Benut 40 96 1,272 11,741 0.11
Pontian Kecil # 40 631 8,360 5.871 1.42
Tawau # 40 372 4,929 3,514 1.40
Sematan 40 q 53 1,472 0.04
Kayan 40 1 13 828 0.02
Oya * ¥ 40 267 3,538 4,518 0.78
Kerian # a0 31 411 3,285 0.13
Gula # 70 152 2,014 25,142 0.08
Sangga 40 0 0 6,468 0.00
Larut 40 LY4 556 11,931 0.05
Terong 40 0 0 134 0.00
Beruas L 100 2,765 36,635 16,422 2.23
Selangor # 40 59 182 7,608 0.10
Huar 40 0 o 942 0.00
~Batu Pahat 10 20 265 1,355 0.20
Buntal 40 314 4,160 12,096 0.33
Bako 40 49 649 8,080 0.08
Sadong # 40 21 278 8,337 0.03
Padas # 40 42 556 1,868 0.30
Kalabakan 40 0 0 145 0.00
Pahang # 70 104 7 1,448 11,989 0.12
Terengganu * 150 7263 748 37 13,775 41,067 0.34
Kelantan # 100 365 42 5,270 5,983 .88
Sugut 40 0 0 0 358 0.00
Sarang Buaya 40 i 13 Z.599 ¢.01
Herang 40 207 2,743 4,267 0.64
Pak Amat 40 223 2,955 7,162 0.41
Papar * 40 242 3,206 3,293 0.97
Kedah N 150 6,863 1,521 111,084 38,917 2.85
Muda # 40 101 1,338 9,299 0.14
Lawas 40 162 2,146 5,338 0.40
ATl the river mouths -.> 519,998 724,299 0.72
# ¢ River mouths in critical category Critical category --> 463,065 472,575 0.98
Significant category --> 56,933 251,723 0.23
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Table 8.3-1  FACTORS FOR PRIORITIZATION

N N N OO N S AR N R R S T RN NAN I AN TS T e N R R N R E R nn = anma D ZoammsTEE s RN

Design Existence Existence Existence
Serial  Name State Boat Size B/C ~ No. of of LKIM of DOF  of Commercial
No. (GRT) Ratio Fishermen Complex Fishing Base Boat Jetiy

1 Perlis Pertis 150 2.40 2,333 yes yes
2 Baru Perlis 40 0.73 561

3 Sanglang Kedah a0 0.66 762

4 Jerlun Kedah 40 0.14 202

5 Kedah Kedah 150 2.85 1,716 yes yes yes
6 Yan Kedah 40 0.39 493

8 Cenang Kedah &0 0.17 141

9 Huda P.Pinang 40 0.14 504

11 * Kerian P.Pinang 40 0.13 693 *]

12 Pinang P.Pinang 40 1.12 700

14  Tq. Piandang Perak 40 1.35 1,042 *]

15  Gula Perak 70 0.08 308

19  Beruas Perak | 100 2.23 1,595 *1

23 Selangor Setangor 40 0.10 397 *1

36 Linggi N.Serbitan 40 0.87 120 *

32  Helaka telaka 40 0.26 311 *t yes yes
43  Pontian Kecil Johor 40 1.42 370 yes
44 Sedili Besar Johor 150 0.0? 467 yes yes

45  HMersing Johor 150 0.39 435 yes yes yes
46 Endau Johor 200 1.87 327 yes
48 Rompin Pahang 70 0.09 405 yes

50 Nenasi Pahang 70 0.24 228 yes

51 Pahang Pahang 70 0.12 666 yes

53  Kuantan Pahang 200 1.70 570 yes yes yes
55 Kemaman Terengganu 100 0.95 1,338 yes yes
58 Paka Terengganu 40 0.12 267 yes

59  Dungun Terengganu 100 0.24 848 yes yes
61  Harang Terengganu 50 1.49 715 yes yes
62 Terengganu Terengganu 150 0.34 417 yes yes yes
67 Kelantan Kelantan 100 0.88 - b6b yes yes yes
78 Sadong Sarawak 40 0.03 751

80  Oya Sarawak 40 0.78 292

8l Mukah Sarawak 70 0.44 556 yes

89 Padas Sahah a0 0.30 509

98  Tawau Sabah 40 1.40 400

Total 22,108

Note *1 : LKIM complex is to be constructed.
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Table 8.3-2(1/4)

INITIAL AND ANHUAL OBM COSTS OF CRITICAL GROUP
RIVER MOUTHS IN ORDER OF PRIORITY
(Case 1-1 & 1-3)

(Total costs in § years are equalized.)

First

Perlis

Kedah

Tg. Piandang
Beruas

Endau

Pahang
Marang
Kelantan
Mukah

{Unit: '000 RH)

Second

Baru

Cenang

Muda

Pinang

Gula
Selangor
Helaka
Pontian Kecil
Sedili Besar
Kuantan
Terergganu
Dungun

Third

Sanglang

“Yan

Linggi
Hersing
Kemaman

Forth

AJeriun
Kerian
Rompin
Nenasi
Paka
Sadong
Oya
Padas
Tawau

Initial O&H
State Cost Cost

{Per Year)

Perlis 10,134 2,526
Kedah 8,437 2,327
Perak 2,668 508
Perak 4,465 897
Johor 1,726 785
Pahang 10,024 59
Terengganu 12,639 73
Kelantan 4,810 28
Sarawak 35,080 204
89,983 7.407

Perlis 1,396 613
Kedah 2,092 850
P.Pinang 1,044 641
P.Pinang 1,817 138
Perak 3,241 1,696
Selangor 920 519
Melaka 118 58
Johor 795 393
Johor 841 525
Pahang 3,706 1,302
Terengganu 26,452 93
Terengganu 534 343
42,956 8,621

Kedah 382 189
Kedah 2,086 880
Helaka 345 140
Johor 42,322 241
Terengganu 94 85
45,229 1,535

Kedah 286 141
P.Pinang 397 24
Pahang 16,614 98
Pahang 474 428
Terengganu 122 122
Sarawak 1,008 568
Sarawak 2,107 168
Sabah 226 127
Sabah 560 228
21,794 2,104
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Table 8,3-2(2/4) INITIAL AND ANNUAL 084 COSTS OF CRITICAL GROUP
RIVER MOUTHS IN ORDER OF PRIGRITY

{Case 1-2)
(Total costs in 5 years are equalized.) {Unit: '000 RM)
Initial Q&M
Priority Serial Name State Cost Cost

{Per Year)
1 Periis 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
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 Marang Terengganu 12,639 13
67 Kelantan Kelantan 4,810 28
81 HMukah Sarawak 35,080 204
98,401 11,614
3 Sanglang Kedah 382 189
30 .linggi Helaka 345 140
32 Melaka Melaka 118 58
43 Pontian Kecil Johor 795 393
Second 44  Sedili Besar  Johor . 841 525
45  Mersing Johor 42,322 241
48 . Rompin Pahang 16,614 98
55 Kemaman Terengganu L 85
59 Dungun Terengganu h34 343
78 Sadong Sarawak 1,008 568
63,053 2,640

4  Jerlun Kedah 286 141
6 Yan Kedah 2,086 830
8 Cenang Kedah 2,092 850
11 Kerian P.Pinang 397 224
50  HNenasi Pahang 474 428
Third 53  Kuantan Pahang 3,706 1,302
58 Paka Terengganu 122 122
62 Terengganu Terengganu 26,452 943
80 Oya Sarawak 2,107 168
89 Padas Sabah 226 B VY
98 Tawau Sabah 560 228
38,508 5,413
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Table 8.3-2{3/4) INITIAL AND ARNUAL 0&H COSTS OF CRITICAL GROGP
RIVER HOUTHS IN ORDER OF PRIORITY
{Case 2-1 & 2-3)

(Initial costs are equalized.) ~{Unit: '000 RM}
Initial
Priority Serial HName State Cost Cost
(Per Year)
1 Perlis Perits 10,134 2,526
Kedah Kedah 8,437 2,327
14 Tg. Piandang Perak 2,668 508
19 Beruas Perak #,465 897
30 Linggi Helaka 345 140
First 46  Endau Johor 1,726 785
53  Kuantan Pahang 3,706 1,302
59  Dungun Terengganu 534 343
61 HMarang Terengganu 12,639 73
67 Kelantan Kelantan 4,810 28
49,464 8,929
%  Huda P.Pinang 1,044 641
23  Selangor Selangor 920 519
32  Melaka Melaka 118 58
43  Pontian Kecil Johor 795 393
Second 44 Sedili Besar  Johor 841 5¢5
51 Pahang Pahang 10,024 59
5% Kemaman Terengganu 9 85
81 Mukah Sarawak 35,080 204
98 Tawau Sahah 560 228
49,476 2,712
2 Haru Perlis 1,396 613
3 Sanglang Kedah 382 189
& Cenang Kedah 2,092 850
12 Pinang P.Pinang 1,817 738
Third 45 - Mersing Johor 42,322 241
50 HNenasi Pahang 474 428
80 Oya Sarawak 2,107 168
89 Padas Sabah 226 127
50,816 3,354
4 Jerilun Kedah 286 141
6 Yan Kedah 2,086 880
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 Saravak 1,008 568
50,206 4,672
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Table 8.3-2(4/4) INITIAL AND ANNUAL O8M COSTS OF CRITICAL GROWP
RIVER MOUTHS IN ORDER OF PRIORITY

{Case 2-2)

{Initial costs are equalized.)

EE N R R G S N R R R R R R e N T I I S ST S AN N s A e NS e aon meoy

Priority Serial

Name

State

(Unit: '000 BRM)

e e ot L L e EE S o a =

1

—_
~ W oWth Mo

First 14
15
19
23
16
51
53
61
67

Perlis
Baru
Kedah
Huda
Pinang
Tg. Piandang
Gula
Beruas
Selangor
Endau
Pahang
Kuantan
Harang
Kelantan

Perlis
Perilis
Kedah
P.Pinang
P.Pinang
Perak
Perak
Perak
Selangor
Johor
Pahang
Pahang
Terengganu
Kelantan

Second a4

Sanglang
Cenarg

Linggi

Melaka
Pontian Kecil
Sedili Besar

“Hersing

Rompin
Nenasi
Kemaman
Dungun
Sadong
Tawau

Terengyanu
Terengganu
Sarawak
Sabah

Third 58

Oya

Kedah
P.Pinang
Terengganu
Terengganu
Sarawak
Sarawak
Sabah

T-100

Initial 0&M

Cost Cost
(Per Year)
10,134 2,526
1,396 613
8,437 2,327
1,044 641
1,817 738
2,668 508
3,241 1,696
4,465 897
920 419
1,726 185
10,024 59
3,706 1,302
12,639 73
4,810 28
67,027 12,712
382 189
2,092 850
345 140
118 58
795 393
841 525
42,322 241
16,614 98
474 428
94 85
534 3a3
1,008 568
560 228
66,179 4,146
286 141
2,086 880
357 224
122 122
26,452 943
2,107 168
35,080 204
226 127
66,755 2,809



Table 8.3-3 COST DISBURSEMENT SCHEDULE OF THE FIRST PHASE PROJECT

{Unit : '000 RM)

Case LTEEM 0 e e mm e e mmm e m e e m e
7th 8th gth 10th
(Total costs are equalized.)
tlo. of River Houths 21 35 35 35
Case 1-1 Initial Cost 132,939 67,023
Maintenance Cost 40,070 89,238 98,335 98,335
Total Cost 173,009 156,261 48,335 98,335
No. of River Mouths 14 24 35 35
Case 1-2 Initial Cost 98,401 63,053 38,508
Hfaintenance Cost 29,035 64,670 84,803 98.335
Total Cest 127,436 127,723 123,311 98,335
No. of River Mouths ' 9 21 26 35
Case 1-3  Initial Cost 89,983 42,956 45,229 21,794
Maintenance Cost 18,518 58,588 83,978 93,075
Total Cost 108,501 101,544 129,207 114,868
(Initial costs are equalized.)
fNo. of River Houths 19 35 35 35
Case 2-1 Initial Cost 98,940 101,022
Haintenance Cost 29,103 78,270 98,335 98,335
Total Cost 128,043 179,292 98,335 93,335
No. of River Mouths 14 27 35 35
Case 2-2 - Initial Cost 67,027 66,179 66,756
Maintenance Cost 31,780 73,925 91,313 98,335
Total Cost a8, 807 140,104 158,069 98,335
“No. of River Mouths 10 19 27 35
Case 2-3 Initial Cost 49,464 49,476 50,816 50,206
Maintenance Cost 22,323 51,425 66,590 86,655
Total Cost 71,787 100,901 117,406 136,861

Note : No. of fishermen : 22,105
Maintenance cost per capita : RM98,335 / 22,105 / 5years = RM 890/person
Average product per capita : RM 22,155
Burden for mainterance : 890 / 22,155 = 4%
Per kilogram of product : RM 2.1/kg x 4% = RM 0.084/kg
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Table 8.3-4 PRIORITIZATYON OF RIVER MOUTHS FOR FIRST PHASE PROJECT

{Unit: '000 RM)

Emassst e R N e e T S R N AN AT AR AR TN RS R AT D e e e e e e e L e D T

Priority/
Expected Serial Name State Inttial Ol Agency
Construction Cost Cost Concerned
Period : {Per Year)
1 Pertis Pertis 10,134 2,526 MD
5 Kedah Kedah 8,437 2,327 MD
First Priority 14 Tg. Piandang Perak 2,668 508 DIp
19 Beruas Perak 4,465 897 DID
(The First Half 30 Linggi Melaka 345 140 DID
of the 7th 46  Endau Johor 1,726 785 DID
Malaysia Plan) 53  Kuantan Pahang 3,706 1,302 DID
53  Dungun Terengganu 534 343 HD
61 Marang Terengganu 12,639 73 DID
67 Kelantan Kelantan 4,810 28 WD
49,464 8,929
9 HMuda P.Pinang 1,044 641 BID
Secord Priority 23 Selangor Selangor 920 519 DID
32 Melaka Helaka 118 58 - DID
{The Latter Half 43  Pontian Kecil Johor 795 393 pib
of the 7th 44  Sedili Besar Johor 8 525 DID
Malaysia Plan) 51  Pahang Pahang 10,024 59 DIb
55  Kemaman Terengganu 94 -85 DID
81  Mukah " Sarawak © 35,080 204 DID
98  Tawau Sabah 560 228 Dib
49,476 2,12
2 Baru Perlis : 1,396 613 DID
Third Priority 3 Sanglang Kedah 382 ' 189 DID
8 . Cenang Kedah 2,092 850 DID
{The First Half 12 Pinang P.Pinang 1,817 _ 738 DIb
of the Bth 45 Mersing Johor 42,322 241 D
Malaysia Plan) 50  Nenasi . Pahang 474 428 0D
80  Oya Sarawak 2,107 168 Did
89 Padas Sahah 226 127 DID
50,816 3,354
4 Jerlun Kedah : 286 141 DID
Forth Priority 6 Yan Kedah 2,086 880 DID
11 Kerian P.Pinang 397 224 DID
{The Latter Half 15 Gula Perak 3,241 1,656 DID
of the 8th _ 48  Roipin Pahang 16,614 98 BID
Malaysia Plan) 58 Paka Terengganu 122 122 BID
62 Terengganu Terengganu 26,452 943 HD
78 Sadong Sarawak 1,008 568 Dip
50,206 4,672
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Table 8.3-5  ANRUAL CASH FLOW OF THE FIRST PHASE PROJECT

Unit : ‘000 RM

P R e e T R S L L L L e e i bl b e b b

Economic Project Cost*l Benefit
NO. YEAP —mccmmcmccmmmmm s e mmm e e Annual
Capital Mainte- Total I1st & 2nd 3rd & 4th Total Cash
nance Group Group Flow
1 1996 24,240 0 24,240 0 0 0 -24,240
2 1997 24,240 2,852 27,091 6,528 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
72002 24,749 16,226 40,975 37,690 1,395 39,086 -1,889
8 2003 24,749 18,192 42,941 38,443 2,846 41,289 -1,651
9 2004 24,749 20,159 44,908 39,211 4,354 43,565 -1,343
10 2005 74,749 22,125 45,874 39,994 5,921 45,916 -959
11 2006 24,001 24,001 39,994 7,023 47,617 22,926
12 2007 24,091 24,091 39,994 7,023 47,017 22,926
13 2008 24,091 24,091 39,994 7,023 47,017 22,926
14 2009 24,001 24,091 39,994 7.023 47,007 - 22,926
15 2010 24,001 24,091 32,994 7.023 47,017 22,926
i6 2011 24,001 24,091 39,999 7,023 47,017 22,926
17 2012 24,091 24,09 39,99 7,023 47,017 22,926
18 2013 24,001 24,001 39,994 7.023 47,017 22,926
19 2014 24,001 24,001 39,994 7,023 47,017 22,926
20 2005 24,091 24,091 39,994 7,023 47,017 22,926
21 2016 24,091 24,091 39,994 7,023 47,007 22,926
22 2017 24,091 24,091 39,994 7,023 47,017 22,926
23 2018 24,091 24,091 39,994 7,023 47,017 22,926
28 2019 24,091 24,091 39,994 7.023 47,017 22,926
25 2020 24,001 24,091 39,994 7,023 47,017 22,926
26 2021 24,001 24,091 39,994 7,023 47,017 22,926
27 2022 24,091 24,081 39,994 7,023 47,017 22,926
28 2023 24,091 24,091 39,994 7,023 47,017 22,926
29 2024 24,081 24,091 39,994 7,023 47,017 22,926
30 2025 24,091 24,091 39,994 7,023 47,017 22,726
31 2026 24,091 24,001 39,994 7,023 47,017 22,926
32 2027 24,091 24,091 39,994 7,023 47,017 22,926
33 2028 24,091 24,091 39,994 7,023 47,017 22,926
34 2029 24,001 24,09 39,994 7,023 47,017 22,926
35 2030 24,091 24,091 39,994 7,023 47,007 22,926
36 2031 24,091 24,091 39,994 7,023 47,017 22,926
37 2032 24,091 24,091 39,994 7,023 47,017 22,926
38 2033 - 24,091 24,081 39,994 7,023 47,017 22,926
39 2034 24,091 24,091 39,994 7,023 47,017 22,926
40 2035 24,091 24,091 39,994 7.023 47,017 22,926
*1 : Conversion rate = 0.88 Internal Rate of Return (IRR) = 11.52%
B/C (annuai discount rate ; 8%) = 1.138
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Table 9.2-1

ACTIVITIES RELATED TO RIVER MOUTH

[T e LT T TR LT T EPEP RSP ERLPRPELELEERLEELLE ST E S PERETER EELET EELT L LT PEY PRV PRSP

Function

Activities

Related Facilities

Related Law and Regulation

federal

Agencies Concerned

T L L L L Ll L LT e P L L T T P L DT B PR DL T P T o P e P P P P T Y

Drainage Qutlet
of River Flow

Flood Discharge
and Maintenance
Discharge

{}ike, Revetment,
Groin, Gate, Pump,

etc.

Drainage Works
Ordinance

Water Enactment

010, JKR

Nav1gation
Access

Navigat ion for
Fishing Beat and

Commercial Boat

Navigation Canal
and MNavigation
Facilitles

Merchant Shipping
Ordinance

River Launches

Enactment

¥0T, ¥D, DOF, DID,
JKR, Navy

Port Tor Boat
and Mooring Place

Land Development

Zone

Fishing Boat and
Comnercial Boat

Agriculture,
Residential Area,
Indestrial Area,
Aquacyltwre and
Resort Area

Jetty, Breakwater,
Loading and Un-

Toading Facilities
Mooring Facilitles

Herchant Shipping
Grdinance

Intake facilities,
{rainage Faciltities,
Land Reclamation,
Leisure Facilitfes

Land Conservation

Act, Hational Land Code,

Land Acquisition Act,
Town and Country Plan-
ning Act

River Launches
Enactment

0, LKIM, DOF, DID,
JKR

Mosf Agencies
toncerned with

development

Sarnd Hining
facilities

Natural Preserva-

Preservation of

Natural Preserva-

Environmental Quality

Water Enactment,

Host Agencies

tion Zone Ecology System tien Facilities Act, Protection of Wild Forest Enactment, concerned with
Life Act, Land Conserva-  Mining Emactment  development
tien Act, Hational Land
Code, Nationa) Parks Act
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Table 9,4-1  RELATED LAHS AND AGENCIES IN JAPAN

Function Related Law and Regutation Agencies Concerned

= ====

Drainage Outlet River Law ' Ministry of Construction

of River Flow flood Fighting Act Heteorological Agency

Havigation Access Port and Harbour Law, Ministry of Transportation,
Fishing Port and Harbour Ministry of Agriculture,
Law, Maritime Traffic Forestry and Fisheries,
Safety Law Local Government

Port for Boat Port and Harbour Law, Ministry of Transportation,

and Mooring Place Fishing Port and Harbour Ministry of Agriculture,
Law Forestry and Fisheries,

Local Government

Land Development Basic Land Act, National Host Agencies concerned
Zone Land Use Planning Act, with Development

City Planning Law, State

Water Reclamation Law

Mining Sand and Gravel Mining Ninistry of Transportation,
Law Local Government

Natural Preserva- Hatural Environment Pre- Environment Agency, Most

tion Zone servation Act, Basic Act Agencies concerned with
for Environment Pollution Development

Control, Mater Pollution
Control Act, Natural
Park Act

P e T T L e mSm===== mm== S SSs=SSSCo ST CSSSSTSCSSSSSEEEE
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