Only cost to be allocated to flood control.
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Table 147 FLOOD CONTROL DAMS (3/ 7
Design ‘Flow ‘Flood
© Flood Reduction Control Cost of
L (X-year Ratio at ‘Storage Dam/1
Name of Dam Flood} ‘Damsite (106 m3) (MS51086)
Selangbr
Selangor . 50 0.25 37.6 133.55
Kelang Gates 50 0.10 6.2 4.00
Batu 50 0.10 4.6 6.32
Langat 50 0.25 7.0 : (Under
. : Const.}
Semenyih 50 0.25 8.9 .13.70
Gombak 50. 0.10 7.8 12.50
Table 148  FLOOD CONTROL DAMS (4/7)
Design  Flow Flood
Flood ‘Reduction ‘Control Cost of
_ _ “(X-year Ratio ‘at Storage Dam/L
. Name of Dam Flood) Damsite (106 m3) (M$105)
N. Sembilan’
Upper Muar 50 0.25 24 .4 5.28
Teriang 30 0.15 9.0 8.93
Melaka
(Mo dam’ proposed)

' thor : .
Segamat © 50 0.25 - 16.9 16.10
Kepeh 50 0.25 18.5 17.11
Bekok 50 0.25 90.7 49.50
Semberong 50 0.35 25.5 . 15.6
Simpang Kiri 50 (.25 98.7 181.70

. Johor ' 50 0.25 481.0 17.99
" Semangan ‘50 0.25 43.3 2.48
Linggiu A 50 0.25 74.3 9.11
Ulu Sedili 50 0.25 82.3 3.15
Remarks;. 1: TFinancial cost excl. price escalation. .



Table 149 FLOOD CONTROL DAMS (5/7)

Design Flow Flood :
Flood Reduction Gontrol Cost of
(X~year ' Ratlo at . Storage Dam/ L
_Name of Dam- _Flood) Damgite (106 m3) (1$1.00) -
Pahang _ .
Jeram Lower 50 0.25 168 '8.35
Telam/Jelai Kechil 100 ! 0.25 1,740 45.6
Tevis 2 _ 50 0.50 58 7 37.2
Kelau 2 50 0.35 - 200 85.0
Telemong . 50 0.30 : 226 122.9
 Tekam - 50 0.25 260 29.1
Tembeling Upper ' 160 0.25 2,110 36.5°
Tekai Lower 100 0.85 510 17.0
Lipis : . 50 0.25 300 94.9
Kuantan . 50 0.25 81 166.95
Kenau 50 0.25 52 .16.55
Cherul 50 0.25 : 106 37.46
Table 150 FLOOD CONTROL DAMS (6/7)
Design - Flow Fiocod
Flood Reduction Control Cost of
- {X-year Ratio at Storage Damil
Name of Dam Flood) - ‘Damsite (106 m3) __(M$106)
" Trengganu .
Kemaman 50 0.25 99 29.00
paka Upper - 50 0.25 42 9.70
Loh 50 _ 0.25 99 14.50

Kenyir o 50 0.30 (existing)

I_Remarks; /1: TFinancial cost excl. price escalation.
Only cost to be allocated to flood control.
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fable 151 FLOOD CONTROL DAMS (7/7)

Design Flow Flood

" Flood Reduction Control Cost of

(X-year Ratio at Storage Dan/1
Name of Dam Flood) Damsite (106 m3) (M$106)

Kelantan

Dabong 100 0.50 1,300 32
Lebir 100 0.66 700 24

- Remarks; /1:

Financial cost excl. price escalation.
Only cost to be allocated to flood control,
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Table 152 RIVER IMPROVEMENT PLAN (- 1/13)
WITH FLOOD CONTROL DAM

StatetPerlis
' Unit: Million M$ for cost

St’h Location Impx."Des'n Lon’l Con’ Ann’l Da’'g B-C
No. ' Le’th  Fléed * Grad. Cost. Cost .Red’n
(km) (cms) :
Basin 1 Perlis
perlis/Rorok

1 Kuala Perlis . 3 300  1/10000 - 2.72 0,29 0.18 -0.11
Kg.Kota Keran 3 280  1/10000  2.64 0.31° 0.71 4+0.40
3 ' Kangar C 17 ¢ 145 172000 8.70 '0.82 0.87 +0.05
Tinah Jasoh Dam ~ 150 - 4,40 (0.35) - -
Total 3§ - - : ~ 16,59 - -

s o i it e oo i R o kL LA Lt e Y e B A AR o s i L ko

Remarks: * Stretches in other state
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Table 153 RIVER IMPROVEMENT PLAN ( 2/13)
WITH FLOOD CONTROL DAM

State:Kedah
Unit; Million M§ for cost

St‘h Location Impr. .Des’n ~ Lon’l Con’ Ann’l Da’g B=C

o . Le’th Flood Grad. Cost Cost Red’n
(km) {cms) ' o : :
Basin 3 Kedah
8g.Kedah . :
1" Alor Setar - 15 630  1/10000 . 20.39 3.81 0.20 -3.61
2 Kg.R.Pai 0.5 420 1/3000 0.40 0.10 0.11 +0.01
3 K.Nerang 15 130 1/3000 7.79 1.83 .1.88 40.05
Drian Dam - - - 16.50 (1.30) : ‘
Aning Dam ' - - - 28.70 (2.26)
Pedu Dam(Existing) (-
Total: : 45.20
Basin 5 Muda (After Muda Dam)
Sg.Muda ' : :
1 Kg.K.Muda = 10 1160° 1/1000¢ :17.29 1.30 0.09 -1.21
2" Muda Barrage 12 1160 1/8000 19.43 1.46 1.26 -0.20
3 Kg.Pinang Tun 15 1160 1/3000  18.70 1.40 1.67 +0.27
4 FKg.Sidam Kiri 3 1110 . 1/3000 6.09 0.46 0.01 ~0.45
5 ¥Xg.K.Sedim 14 990 1/5000 18.75 1.41 (.26 -1.15
6 K.Rechil = 40 960  1/2000 41.81 3.12 O0.68 =2.44
Muda Dam (Existing) (Existing)

Total: 106 .28

Remarks: * Stretches in other state

P-184



Table 154 RIVER TMPROVEMENT PLAN { 3/13)
WITH FLOOD CONTROL DAM

State:Perak

gt’
No.

h Location Impr..
Le’th Flood
(cms)

R e 8 A L4 L L S L Ll L e o 1 Sl i D L Lt et ot A i o U o oAl g B e R A Y L0 ek e o 4 e e o 2 S

(km)

Basin 10 Perak (after

- =N I R N

Bagen Datok 50
Telok Anser . 10
S5g.Kinta Confl 60

Kubang Haji 7

Nordin .Bridge 40

Kuala Kangsar 20.
K.8g.Plus 22

Plus Dam
Total

Des’n

Unit: Million M$ for cost

Lon’l Con’ Ann’l Da’g

Grad. Cost Cost Red’n

completion of upstream dams)

7250
7060
6660
5920
5820
5630

460

1/10000 .263.46 21,17 1.90

1/3000  :37.71 3.06 1.98

1/3000. 216.75 18.92 9,62

173000 - 23.13 - 2.07 0.96
1/3000 130.5210.01 0,91
1/3000 63.68 5.67 5.01
171500 15.40 1.90 0,53

92.31 (7.29)

Basin 10 Perak (damage reduction hy upstream dams)

~-Temengor/ .~
Bersia/Kenering
dams

Basin 11 Bernam

440 -
410

230

Sg.Slim : o
River mouth' No impr 7350
Tengi. diversion 8
Kg.Buloh Seruas 8
Kg.K.Slim 14
Slim Daum
Total;

~ . 'Cost to Approx.
hydropower 9.90

1/3000  6.62 10.08 0.

1/3000  6.24 7.78 0,

1/1000 6.50 8.81 0,
319.22(25.21)

Remarks: * Stretches in other state
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Table 155 RIVER IMPROVEMENT PLAN .( 4/13)
: WITH FLOOD CONTROL DAM

State:Sel

St’h  Loc
No .,

angor

ation Impr.
Le’th

Des’n
"Flood
(cms)

cost

kSl S e o B ki 2k e Aot i am B il AR i mam M L o v b 2 S A i st o i el o f o e ed o Lol h A LA ek Y A A i e f et ot A e 218 A i s st i

- Bagin 13-
Sg.Sela
River

Batan

e S W po e

Rasa-

Total

Basia 15

River
Kelan

Sg.Damansara Co

Puchong Drop

Petal
Marke

}
2
3
4 PBukit
5
6
7
Bl Marke

Selangor
ngor
mouth -

Kg.Peng Ladang 18

g Berjunta 8

8g.Sembah Conf 15
Sg.Kerling 11

bridge 20

Selangor Dam

3

Sg.Kelang

mouth
g Town

[

Kamuning

[ BN e IR S e L U |

ing Jaya
t Street
t Street

[e]

B2 S5g.Gombak Confl 4

Gl Sg.Ba

Kelang Gate Dam(Existing)

tu Confl 2

610
490
490
380
250
230

530
530
470
420
350
330
295
155
125
70

Batu Pam {Under coust)
Gombak Dam

Total

Remarks:

»

Unit: Million M5 for
Lon"l Con’ Aun’l Da’g
Grad. Cost Cost - Red’n
1/10000 - :
1/106000 "22.20 5.t4. 0.08
1/2000 6.81 1.73 0:00
1/2000  10.39 2.93 0.04
1/1000 5.26 1.23 0.06
1/1000 9.29° 2.48 0.11
133.55 (9.35)
1/9000
1/%000
1/5000
1/5000
1/1000 3.34 0.65 0.54
1/1000 7.54 1.46 2.85
1/1000 4.07 0.49 1.36
1/800 0.79 0.14 0.51
1/500 1.38 1 0.29 0.65
1/100 0.16 0.02 Q.55
4.00 (0.32)
6.30 (0.49)
12.50 (0.99)
136.38 12.21

* Stretches in other state

P-186

-5:06
-1.73
~2.89
=1.17
-2.37

~0.11
+1.39
+0.87
+0.37
+0.36
+0.53




Table 156

State:Selangor

RIVER. IMPROVEMENT PLAN { 5/13)
WITH FLOOD CONTROI, DAM

g¢'h Location  Impr. Des’n
No. Le’th Flood
(km} (ems)
Basin 16 Langat
Sg.Langat
1 River mouth - 773
2 Tg.Tonakah 11 743
3 Bandar 1 723
4 Tk.Dotok - 13 702 -
5 Kg.Labohan Dag 8§ 651
6 Sg.Batdang Labu 4 543
7 Dengkil 9 - 538
3 Sg.Semenyih 14 294
9 Kajang 20 ‘238
$1 Sg.Semenyih/La 8 275
§2 Sg.Bernang Con 8§ 270
$3 Semenyih - 6 130

Semenyih Dam

Langat Dam (Existing)

Unit: Million M$ for cost

Lon"l Con’ Ann’l Da’g B-C
Grad. Gost Cost Red’'n
1/80000 No impro.

1/20000 No impro. .
'1/20000 No impro. : :
1/7000 © 16.59 1.68 0.79 -0.89
1/5000 9.10 "0.85% 0.09 ~0.76
1/5000 4.21 0.42 0.12 -0.30
1/3000 8.48 0.84 0.06 -0.78
1/1000 7.11 0.53 0.28 -0.25
1/1000 9.40 0.71 0.65 -0.06
1/1000 3.96 0.38 0.02 -0.36
1/700 3.67 0,35 0.10 -0.25
1/700 2.24 0.20 0.12 -0,08

13.70 (1.08)

L o i = it st e e i . o e s e et ety b v i 1 g e sk A L i g e o o B e e i i e e P s

Remarks: * Stretches in other state
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Table 157 RIVER. IMPROVEMENT PLAN (. 6/13)
WITH FLOOD CONTROL DAM

State:Negeri Sembilan

Unit: Million M$§ for

NDes’n

cost

~1.35
71004
~0.22
=011
+0.12
-0.02

cost

B-C

S$t’h  lLocatilon Impr. Lon’l. Con’ Ann’l Da’g
No. Le’th Flocd Grad. @ Cost Cost Red’n
(km) (cms) : '
Basin 21 Muar
Sg.Muar
1 N.§/Johor bo 23 500 - 1/1500  16.63 1.45 0.10
2  Rompin 20 450 1/1500  13.89 1.04 0.00
3 Kg.K.Jelai 7 350 . 1/1000 3.89 - 0.34 0.12
4  Kg.K.Tembol _ 14 280 1/1500 - 7.50 0.70 0.59
5 Kg.Telok 6 220 1/800 2.60 0.22 0.34
6 Tg.,Jboh 8 130 1/800 3.08 0.23 0.21
Upper Muar Dam 5.28 (0.42) .
Total
Remarks: % Stretches in other state
Table 158 RIVER IMPROVEMENT PLAN ( 7/13)
WITH FLOOD CONTROL DAM
Stat . Johor :
Unit; Million M$ for
St’h Location 'Impr..'Des’n Lon”’l Con’ Ann‘l Da’g
No. Le‘th Flood Grad. Cost Cost Red’n
(km) {cms) :

Basin 22 Batu Pahat

Ale,3: With Bekok / Semberong dams

and Floodway

1 River mouth Neo improv,
2 S5.,Kirl Conf No improv.
3 Proposed Barr 6. 250 1/25000 9.07 1.04 1.06
4  Sg.Semberong 18 235 - 1/15000 18.93  1.92 1.61
5 Yong Peng 16 150  1/4000 9.01 0.92 1.06
51 S.Bekok Conf 21 172 1/8000  14.27 1,47 1.05

Bekok dam - - ~ 49,50 (3.91)
' "Semberoug dam . 15.60 (1.23)
Fl1 Floodway = 19 130 20.00 1.82

: 128.97 10.95.

+0.02
-0.31

+0.14
-0.42

TS B L Tl 1 D BN ARt e S e St i o e e o 3 g o w7 = P i e A Pl o LAl W Lk AR L e kb B ) ik it it o o b 2H o s i o S o

Remarks: * Stretches in other state
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Table 159 RIVER IMPROVEMENT PLAN ( 8/13)
WITH FLOOD CONTROL DAM

aratesJohoy

gt’h Location - Impr.
' Le’th Flood

.Des’'n

(ems)

Unit: Million M§ for cost

Lon’l.
Grad.

Con’” Ann“l Da’g B-~C
Cost Cost

e o o A P 3t e 2 0 A A kR 3 S e s 2k e 2t o £, 0 2 3 e e e 8 e 2

No.
(km)

Basin 24 Johor

Sg.Johor _

1 ‘River mouth @ -
2 ladang Omar $ 7
3 PUB Intake 13
4 Kg.Semangan i3
M1 Sg.Johor Confl 7
11 Sg.Linggiu/Joh 7

Johor Dain
Semangan Dam
Linggiu A Dam
Total;

Basin 25 Sedili Besar
Sg.S5edili Besar

L=

Kg.Sedili Besa 9
Kg.Hutan Lesoc 25

Mawai 6

8z .Dohol Conf 22
Sg.Ambol Confl 6.

890 .
830
720
630
310

Ulu Sedeli Besar Dam

Total;

Basin 21 Muar-Lower Reaches

Sg .Muar-Lower Reaches

51 K.Sg.Segamat 5

52 Segamat -0 13
53 Sg.Juasseh Con 5
S4 Segamat 9
Segamat Dam
Kapek Dam
Total

Remarks: * Stretches in

.t P

310
255
70
70

~1/5000

1/3000
1/3000
1/2500
1/1500.

1/15000

1/15000

1/10000
1/15000
1/1500

~1/2000

1/2000
1/500
1/4000 -

6.95
10.35
7.61
3.25
4.15
17..99
2.48
9.11

016,95

46,01
8.58
36.92
3.34
3.15

2.96.
) 7 037:.

1.50

3.98
16,10
17.11

3.56
0.66
2.91
0.26
(0.25)
8.90

1.00

0.39
- 0.986
- {1.27)
(1.35)

1.32

1,45

Red’'n
0.50 -0.61
0.06 -1.53
1.34 -1.04
0.00 -
0.00 -
0.00 -~
0.00 -
0.00 -
0.00 -
0.00 -~

- D.13 -0.87
0.24 -1.21 -
0.00: -
0.18 -0.78

ik ey ek s e i o A ks e o ik 4 g S et el e W O L. ki B S RS s S S L R S S SR SO O ) i

other state .-
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Table 160 RIVER IMPROVEMENT PLAN ( 9/13)

State:Phang

St'h Location

No. Le’th TFlood Grad. Cost GCost Red’'n
(km) {ems) : :
Basin 28 Rompin
Sg.Jeram :
1 K.Rompin - 3950 -
2 Kg.Pauh 12 3950 1/10000 42.42  3.27 0.00
3 Kg.Piranp 25 3950 1/10000 88,37 6.81 0.45
4 Kg.Tinam 17 3550 1/BO0O  52.70 4.02 Q.04
5 Kg.Kong King 33 3100 1/9000 99.04 7.55 0.00
6 Kg.Aar 4 2600, 1/3000 8.23 0.62 0.00
7 Sg.Jeram/Kela 1 630 1/3000 0.99 0,08 0.00
8 Sg.Jeram/Tep 10 . 430 1/5000 9.26 0.78 0.00
Jeram Lower Dam 8.35 (0.66)
Total ' 268.64 24.36

WITH FLOOD CONTROL DAM

Unit: Million M$ for

Impr. Des’n Lon’l GCon’ Ann’l Da'g

cost

RS
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Remarks: * Stretches in other state

Stat

Table 161 RIVER IMPROVEMENT PLAN (10/13)

e:Phang

WITH FLOOD “CONTROL DAM

Unit:; Million M5 for

St’h Location TImpr. Des’n Lon’l Con’ Amn’l Da’‘g
Le'th Flood Grad. Cost Cost Red’'n
(km) {cmg)

No.

Basi

n 30 Sg.Phang

cosgt

Alt.2: 3 multipurpose dams.

o N R W N

51

L1

River mouth
Kg .Luhuk Peku
Kg.K.Jengka
Kg.K,Bela
X.Terlang

Temerlok

105 13600 1/4500 637.80 49.17 9.26

13 13500 1/5000 81.21 .6.26 0.36

24 712500 1/6000 149.58 11.69 1.00
‘2 12400 1/6000 55.83 4.36 (.06
26 12300 - 1/5000 153.73 12.02 1.93
104 10300 1/5000 556.98 44.70 5.63

Kg X.Tembeling 46 2400 1/4000  97.49 7.47 Q.58

Kuala Lipis
Temerlok

19 1500 1/6000 33,12 2.66 2.32
72 1800 1/3000 - 115.37 - 8.63 5.60

Kg.K.Tembeling 16 3300 1/4000 39.85 3.20 .0.15

Kualo Lipis

25 1100 1/3000  30.34 2.27 0.58

Telom/Jalei Kechir Dams T 45,60 (3.60)
Tembeling Upper D.. 36,50 (2.88)

Tekail Lower D.

Total

17.00 (1.34)
1836.95 165.95

-39.91
-5.:90
=-10.19
-4 .30 -
=10 -'09

~39.07 .

-6 .89
~0.34
=3.03
-=3.05
~1.69

A Moom s vap o et e g e ok T L) LN R R T S A o L T Y Y 3 A A N Al St T | e it e . el MM P et ol 'l e e et b s A i e i i L e

Remarks: * Stretches in other state
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Table 162 RIVER IMPROVEMENT PLAN (11/13)
WITH FLOOD CONTROL DAM

‘state:Phang

St’h- Location  Impr.

Des'n
No. Le'th Flood
(km) {(cms)

Unit: Miliion M$ for

Lon’l Con’ Ann’l Da’g

Grad.

Gost

Cost

Red’n

s o e i L o i i 7 i ae 3 Ak k08 R L b~k e R ot LR e b R i s e P A A L B et o i g i . P b L e ek

Alt.2: 2 dams,excluding Kuantan dam

1 Kuantan 6
2 Sg.Belat Gonf 11
3 Kg.Kubang Tera 7
4  Kg.Batu Sewar 15
5 Kg.K.Reman 16
6 Kg.K.Kenau 3
Kl Kg.K.Renau 5 -

Kenaun Dam :

Chereh Dam

Total ;

2900
2370
1580
1340

_ 700
200

1/7000
1/5000

1/5000

1/3000

17750

17750

16.21
24.76
12.04

20.20

2.31
2.05
16.53
37 .46
123.58

]. 581}
"2.96
1.54

3.01

0.27
0.41
{1.31)
(2.96)

10.60

“2‘;4‘0
-1 -["9
-2.37

-=0,16

~0.36

o AR Al Al 2t o b P i P A A R P} i T o L e =} At = T o =} Pt R e rd e e o 3 e g e o T it e

Remarks: * Stretches in othe;-state
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Table 163 RIVER TMPROVEMENT PLAN (12/13)
'WITH FLOOD CONTROL DAM

State:Trengganu

Unit: Million M$ for

St“h Location Impr. Des’n Lon’l. Con’  Ann’l Da'g

~(}:39
-4 .86 .

-1.43
=2 .56
~0.65

~1.19

~3.50
-3.82
""1 -32

No. Le’th Flood Grad, Cost Cost Red’n
(km)  (cus) C :
Basin 32 Xemaman
Kemaman : L . ' :
1 River mouth 3 5900  1/10000 13.68 1.20 0.81
2 Chukai -~ 13 4900 1/10000 52.20 4.89 0.03
3 Kg.Binjai . 8  4700. 1/3000 22.53 1.92 0.49
4  Sg.Cherul Gon 13 2000 1/5000 26.00 : 2.64  0.18
5 Kg.R.Panjang 7 750  1/1000 6.34 -0.68 0.03
Kemaman Dam - - - 29.00 (2.29)
Total; S " 148.24 13:13
Basin 33 Paka
Paka .
1 paka 11 1700 1/5000 . 19.79 L1.47 0.00
2 Xg.Ayertlitam- 12 1600 1/4000 21.60 2.39 0.02
3 Kg.K.Rasau . 20 1300 1/3000  No.impro.
Paka Upper Dam - - - 9.70 (0.68)
Total ;- _ 28.84 2.42
Basin 34 Dungun
Dungun
1 Dungun 7 3300 1/3000 16.19 1.31 0.12
2 Kg.Binjai 5 3100 1/3000 11.21 0.83 0.00
3 ¥g.Serdang 20 03100 1/3000 - 44.84 "3.67 G.17
4 Kg.Jerengau 23 2700 - 1/3000 48.18 3.96 0.14
5 Sg.Kermin Conf 8 2100 173000 14.20 1.33 0.01
" Loh Danm - - - 14.50 (1.15)
Total 135.61 12.16

Basin 36 Trengganu

Kenyir Dam _ - - - Cost borne by
{Under const.) - tlydropower

Remarks: * Stretches. in other state
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Table 164 RIVER IMPROVEMENT PLAN (13/13)
WITH FLOOD CONTROL DAM

gtate:Kelantan

st’h Location
No .

. e vk A o e v S D o B 23 AR 3 Sk S o o] L - R o et A e i R e SR 2k

Basin 40 Kelantan
. 8g.Kelantan
1. River mouth
2 Guillemord ba
Ll Kuala Kerai
Dabong Dam
Lebir Dam

Unit: Million M§ for cost

Tmpr. Des’n TLon’l

Leth Flood Grad.
{(km) (cms)

65 13600 1/4000

25 12400  1/3500

7 7000 1/4000°

- — -

- - -

Con’ " Amn’l Da‘g  B-C
Cost Cost TRed'n

381,79 32:58 37.63 5.05

134.36. 9.91 3.93 -5.98
27.66 2.03 0.10 -1.93
32.0 (2.91)

24,0 (2.18)

o e o e o bl ek st D ] D s LB L SNk P L o o e R Ay R i L R CAm e R P T Ak e Al e = .t T At e L A L L S A S e 1 e

Remarks: * Stretc

hes in other state
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Table 165 . SpircTION OF ALTERNATIVES FOR PERLIS -
Unit: M$106
Benefit-Cost

Structural Heasure Hon-strugtural Heasure
) ] : Bypasa Dam + : ) ~ Land  Flood
Averdge Channael Flood~ Channsl Restrict . Use Proof- _Seleected Plap
Annual  Popula- Flood Area Tmprov. way Improv. Polder of Devel, Change 1ing Alt. Alr. Aly,
Stretch DPamape tion Totsl TPaddy §C SF sh SP Ny NR Ny Fl  F2. g
(103} (103 ha) .
Basin Perlis : _
1 0.24 2.7 0.60 ©0.39 ° -0.07 - -0.11 - +0.02 ~0.79 -0.11 8D .~ D
2 1.1 6.3 0,67  0.47 -0.39 - +(3.40 +0.5% +0.05 -1.57  -0.19. SD SBb  sp
3 1.29 9.5 2,05 1.32 +0.12 - +0.065 - - +0.07  ~2.74 -0.35 SD - 8P gp
Kl . 0.%4 9.0 0.943 0.58 +0.18 - - - +0.05 =2,21 . -0.35 SC- SC s¢
I 2 O 1% Y 3.6 0.67. _0.47 ~0.13 - - - +0.02  -1.03. -0.15 8C - sC
S-total 4.00 31.1 4,92 3.23 +0.87 - +0.34 +0, 59 +.21  -8.34 ~1.15

Total for the State:
Perlls  4.00 .1 4.92 3,23

P-19%4 -



Table _166 . SELECTION OF ALTERNATIVES FOR KEDAH

Benefit-Cost

Sttugtural Meagure

Non-structural Measure

Unic: M§1G0

N s ~Bypasa | Dam + Land Flood
Average Channel ‘Floodw Channel Restrict Use  Proof~ Selected Plan
‘Annwal  Popula- Flood Avea - Improv. way Improv. Polder of Devel. Change ing Alt. Alt, Ale,
gtretch Damage  tlon fotal Faddy 5C S¥ 8B . " EP NM NR NP F1__F2 F3
: “(1ohH (103 ha) :
Basin 3 Kedah ) !
13 0.38 6.1 0,61 0.21 3465 ~ ~3.,61 ~ +0.01 -0.98 -0.17 sC - NM
2 ¢.07 0.9 0.08 0.01 +0.06 - +0.01 - [} ~0.21 -0.04 sC sC sC
3 1.46 11.1 0.67 0.32 +1.02 - - 40,05 - +0.05 ~2.49 ~0.39 5¢ 5S¢ 5C
Pl 0.04 - 0.28 0,17 = - : o = ¢ -0.1¢ ~ = ~ -
‘S-total. 1.95 16,1 - 1.64 0,71 -2,57 - -3.55 - +0.06  ~3,78  ~0.60
Basin 5 Muda (Q/Muda Ijara.) ) :
1 © 0.16 1.1 031 0.15 -1.54 - - - +0.01. -6.24% -0.05 8¢t - -
0019 3.'3* 0.17% . 0.94% -1.53» - - - +0.01% ~Q.74% -D.14% ~ - -
2 0.24 1.1 0.77 . 0.3 -0.20 - B - +0.02. - ~0.24 -0.05 sct sct sc
0.23% .08 Q.55 0.28% -0.48% - - - +0,02% - ~0.48% -0, 08% - - -
"3 0.98 7.2 . 1.44 079 .27, - - - 40,08 -l.40% -0.31 5C+ Sct+ sC
0.26% 1.2 0.09% - *  -0,55% - - - +0.02% ~0,21% . <0,01* - - -
4 .01 6,1 Qa7 - ~0.57° - ~ - L ~0.03 ~D.01 - - -
5 0,49 - hab 1.45 0.21 =1.48 - - - B ~0.96 -0.19 s8C - -
6 1.3% 15.3 1.96 - =3.04 - - - +0.0 ~3.33  -0.66 sC ~ ~
Kl ‘1% 16.3 3.18 0.79 +0.21 - - - 40.08 -3.54 - -0.67 SC  SC BC(¥)
K2 0.78 4.4: 0,66 0.45 +1.26 - - - 30.06 -0,95  ~0.17; 3¢ 8C sC
§-total 6.26 49.9  9.94 2,73 -4.09 - - - 40,26 ~9.57 -2.11
0.68* 6.5% 0.81% Q.,32% -2.56% C - - - +0,05% ~1.43% . -0,23*
Basin B Kerian .
1 Lo - 0.32 . - -1.27 - - - S0 - - - e .
- % - 0.10% - ~1.27% - - - 0+ - ox . ox - .-
2 0.20 0.4 1.06 0.03 -1.03 - - - -0.01  ~0.2} -0.05. ~ - = -
. - % - 0.39% - ~1.13% - - - g * - & - R = - -
11 - - 0.39 - -0.19 - - - -G * - *_ - % - - -
s-total 0.20 047 1075 0:03 -2.49 - - - -0.01  -0.27  -D.0%
- k. -k DUG9% - x 0 -2,40% - - - 0 * - & . %
Total for the Stater -
KH 8.39 66.9° 13.82 | 3.47
PG ‘0.68 6.5 0.81 0.32
PE. - - Q.49 -
Remarks; % :  Stretches in other states (P. Pinang, Perak)
(*): Due ko improvement it upper reach
A .

Joint project with other state
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Table 167  SELECITON OF ALTERNATIVES FOR P, PINANG

. Unit:  M§1pb
Benefit~Cost \ :

Structural Heasure . Mon-sbructural Measure
. " Bypass : Dam + : Land Flood . '
Average - e Channel Flood~ ~Chaniel © Restrict . -Use.  Proof-  Selected pi,,
Annual . Popula- - _Flood Area Improv. way  Impiov. Polder of Devel. Change ing ALt. Alt. Arg
Stretch Damage  tion’ : Total Paddy 5C SF 5D 5P . NM ~__NR NP Fl T2 p
(103} {103 ha)- ' -
Basin 3 Muda (with Muda Dam) . .
1 0.16% L% 0.31F 0.15%  -1.21% - - - +0.01% -0.24%. -3.05% -~ s¢t - -
0.19 3.3 0.17 . 0.04 ~1.52 - S - 10,01 ~0.74 | -0.14 - - -
2 . 0,24% 1.1% . 0.77% 0.34% : -0.20% - - - CH0L02%  -0,24%  <0.05%  sct sct g
0.23 2.0 0.55. .0.28 =0.48 - - - ©4+0.02  -0.48 -D.08. - - .
3 0,98% 7.2%  1.44% 0.79% 40.27 - - - +0.08%  -1.60%, ~0.,31% ~ S¢+ sct g
0.26 1.2 0.09 = =055k - - - 40.02  -0.21% 0,01 - - .
4 0.01* G.1% D17 = & —D.45% = - - 0. & -0.31% -0.01% - - .
5 0.49% G.4% 0 L.45%  0.21%  ~1.15% - - - S0 % -0.96% -0.19% (SG) - -
6 1.39% 15.3% 1.96% - & -2.44% = ’ - - +0.01%  <3,33% ~0.66% (SC) - -
X1 2.19% 16.3%  3.18% D.79% - 40,21% . - - +0.08% -3,54*% -0.67% - (5C) (5C) {50)
K2 0.78% 4.4%  D.66% 0,45%  +1,26* - - - +0.06% -0.95% -0.17% (SC} (5C) {50
S-total 0.68 6.5 0.81  0.32 -1.713 - - - +0.05 © -1.43 . -0.23
6.24% 49.G* 9.94% 2.73% ~4.08% - - o +0.26% -9.57% -2.11%
Basin 5 Teabus
1 2.21 21.8 4.99 2.87 +1.49 - - - +0.07 -7.23 -0.89 SC  SC s
Basin 6 Peral ) , )
1 6.75 3.0 0.47 - +0.07 - o= - +0.04  -0.49  -0.01  8C SC - g
2 0.73 5.6 1.01 Q.06 +0.18 - - - +0.03 -1.12 0,14 - kk  kk 4
S-total 1.48 8 1.48 0.06 +2.25 - - .- +0.07 ~1.61 ~0.15
Basin 6 Jurs
1 - - 0.23 - | -0.56 - - - ~0.01 - - - - .
z - - - 0.34 - -2.32 - - - -0.01 . - - - - -
$-total - - g.57 - ~2.58 - - - -g.02 - -
Basin_ 7 Pinang . )
1 " 2.53 10.9 0.14 - 0 - - ’ - +.16 -1.87 -0.04 8¢ SC s
Total For the States
PP - 6.90 47.8 7.98  3.25
KD 6.24 49.9 994  2.73

“ Remarks; * 't Stretches in other state (Kedah)
+ ¢ Joint project wlth other state
{ ): Project undertaken by other state
*% : To be improved under Peval Barrage Project
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Table 168  SELECTION OF ALTERNATIVES FOR PERAK (1/2)
Unir: M$106

: Benefit-Cost R
Styuctural Measure - Non-structural Measure

S Bypass Dam + ) ~ Land Flood
Average _ Chanfel Flood~ - Channel : Restrict . Uge proof~ _Selected Plan
fnonual  Popula- _ Flood Avéa  Improv. way Imprav. Polder of Devel. Change ing Alc. Ale. Alr.
Stretch _Damage “"tion’ Total Paddy 5C - 8F sb SP WM NR NP F1__F2  F3
% {107 hay . - : ‘
Bagin 8 Kerian ) )
1 - - g.10 - -1.27 - - - 0 - - - - -
- - D.32% - - . - - LD - - A . =
2 - - 0.39 - -~1.02 - - - -0.01 - - - - -
0. 20% G.9% 1.04% 0.03% = - -~ - ~0.01%  «~0,27% .D.05% - - -
1 - - 0.35 - -0.19 - - - 0 - = - - =
s-total - - 0.88 - ~2,49 - - - -0.01 - -
0.20% 0.9%  1.36% 0.03*% - - - - 0 & - -0,27% -0.05%
Basin 9 Kurau
L - - - - - - - - ‘0 - - - - -
2 0.52 3.2 2.49  L.40 ~0.26 - - - 4] -1.08 -0.13 5C - -
3 - - 0,54 - . -0,3 - - - 001 - .= - - -
b Q.69 11.0 1’-?2 0.24 +0.02 = - = Q ~2,27 -(Q.44 §C  §C s8C
S-total 1.21 14.2 ° 4.75  1.64  -0.58 - - - ~0.01  ~3.35 -0.57
Basin 9 Bervas .
1 " 0.46 1.8 '11.26 0.8 - ~ - - - - - - - -

Bagin 10 Perak (after Completion of Upstream Dams)

1 3.15 18.2.  46.33  2.96  -11,95 - -19.27 - . -0.58 -3.41 -0.80 SF SF s¥
2 2.68 13.3 7,76 3.67 ° +0.09 ©  #L.37  ~1.0B - +0.13 © -1.88  -0.64 SF¥ SF SF
3 12.73 179.2 37,40  5.87° -6.50 - ~9,93 - +0.29  -40.08 -8.60 SF SF §F
4 1.40- 18.2 1.26 0.31 -1.49 - -1.11 - .07 -4.12  -0.83 sc - -
5 1.35 24.4 1.52  0.20 ~5.76 - -%.10 - +0.06 -5.66 -1.18 ¢ - -
6 - 7.56 72.5 3.8 0.76 -1.60 - -0.66 - +0.37  -16.36 -2.98 sCc - -
7 0.12 2.4 0.23 - -1.64 - - - o “(:56 -0.12 - - -
8 6.38 5.5 2.35 - - ~ - - < - = - - -
g 0.86, 14.0 4,15  0.23 ~2.53 - - - -0,03 -3.14 -0.66 - - -
10 1.67 12.0 4.94 ° 0.54 - - - - - - - - - -
BL - 003 L= 0.68  0.05 -0.96 - - - .01 10.02 - - - -
B2 0.32 2.2 1,68 0.38 . ~0.71 - - - 0 -0.38  -0.11 -~ - -
B3 0.23 4.6 0.47 - ~0.63 - L= - 0 -1.07  -0.22 - - -
KL D63 6.0 15.10 0.53 ~3.63 - - - -0.18 -1.18  -0.29 5¢ - -
Pl 0,94 7.8 1.82 ° 0.11 -1.10 - -1.37 - 4+0.01 ~1.75 -0.31 SC - -
S-total 34.07 381.31 129.51 15.71 -37.41 +1.37 -42.52 - +0,13  ~83.41 -17.49 )
Teluk
Ansen . .
Town 6.50 45.6 1.00 - - - - +0.32 - - - s SP  sP
Basin 11 Bernam
1% 0.00% - 1.69% - % No - - - -0, 05% - * - & - - -
. 0,03 - 15.70 -~ impro. - - b -0.47 - - - - -
2+ - - 0.53% - & Wo - a - ~0.01% - - & - - -
- - 1.67 - impro. - - - -0.03. - - - - -
3% - - . 0.53% -~ -% -D,57 - 0 - -D.01% - % - R - - -
g.01 0.4 .24 - - i - - - 0 -0.08, -0.01 - - -
4 - - 0.66% 0,05% -0.50 - 0 - ~0.01%. D N L - -
0.01 0.4 - 0,81 - - - ~ - -0.01 - -0.08 -0.01 - - =
B 0.35% 8.0% 1.21* - %  10.06 - - ~ S4+0.03%  -2,01* -D.36% (5C) -~ (SC)
: 1) - 0.56. - - - - - ~0.02 Co- - - -
S1 0.45 3.6 - 0,17 - -0.96 . - - - 0 e - - -~ -
S~total 0.5 . 4.4 19.15 - -1.97 - ¢ - 0,53 -0.16 . -0.02
. 0.35% 8.0%  4.62% 0,05% - - - - . =0.05% ~2,01% -0.36%
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“Fable 169  SELECTION OF ALTERMATIVES FOR PERAK (2/2)
: ’ Unit: N300

Benefit=-Cost .
Structural Measure Hon-structural Measure
. Bypass Dam + o “land . Flood
Average . . Channel . Flood~ - Channel | Restvict . Use  Proof-  Selected Plap
: ~ Annual’ Popula- Flood Area . Improw. way Tmprov. Polder eof:Devel. Change ing COALL. AL ALy
Stretch  Damage  tion: . Total Paddy SC . 8F sh - . 5P NM Hit NP :F1 F2 - =

(i03y (107 na)

Tetal for the State:

PR 36.24%  401.7F 165.57F 18.15%
KH 8.20 0.9 1.3 0.03
8L 0.35 8.0 4,62  0.05

Stretches in other states

Inel. Teluk Anson town | )
{SC): Project to be undertaken by other state (Selangor)
(*} : No improvement, water level regulation by reservoirs
(**): Improved. WNo flood since 1964

Remarks; *
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Table 170  SELECIION OF ALTERNATIVES FOR SELANGOR (1/2)

Benefit-Cost

Structural Measure

Non=structural Megasure

Unit:

H$106

R . Bypaas Dam +. Land  Flood
hverage : ) Channel  Flood- Channel ‘Restrict Use Proof-  Selected Plan
) - Annual  Popula- Flood Area__ - Improv. way Improv, Polder of Devel. Change ing Alt. Alr. Alt.
stretch  Dampage - tion Total Paddy: sC SF _SD P C O NM NR NP Fl F2 F3
. ) 43 (10% ha) :
1 0.03* ~ % 15.67% - * N - - - “0.A7% S T S
R - - 1.69 - impro. - - - -0.05 - - - - -
2 - - 1.67% -~k No - - - Cop.03% - % - x - - -
- = 0.53 - impro. - - - ~0,01 - - - - -
3 0.,01% 0.4% 0,26% - & 0,57 - - - o * -0.08*% -0.01% - - -
- - 0.53 - - - - - -0.01 - - - - -
4 0.01* 0.4% 0.81* - % -0.50 - - - -0.01% -0.08% -0.01% - - -
- - . 0.66 D05 - - - - ~0.0t - - - - -
5 p ok ~ A 0.56% -~ % +0.06 - < - ~0.02% T
0.35 8.0. 1.21 - - - - - 40,03 -~ ~2.01 -0.36 - 5C - SC
s1 - G.45% 3.6%  0,17%x - * -0.95 - - - Q - A e ko . -
S-total 0.35 8.0 4.62 0.05  -1.97 - - - ~0,05.  -2.01  -0.36
0.5 * %a4%  159,12% - * - - - - -0.53% -D.16% =0.02*%
Basin 12 Tengi
1 0.10- 3.1 6.82 .0.03 (%) 2 - - ~0.19  -0.79 -0.15 - - -
Basin 13 Selangor )
1 0.43 5.7 2.13 - Inel. - - - +0.02 -1.35 -0.19 ¢~ -
. in 2 o .
2 0.13 3.0 6.31 0.05 ~1.97 - ~5.06 - -0.13 «~0:72 . -0.15 sC - -
3 - w1 0.69 - =0.63 - -1.73 - -6.001 - - o - - - -
4 0.08 . 1.0 2.31 - =0.94 - -2,.89 - ~0.06 - -0.23 0,03 - - -
5 0.11 - 1.4 1.31 - -0.45 - -1.17 - -0.01 -0.32 . ~D0.0% - - ~
[ 0.17 4.4 076 - -0.12 - -2.37 - 46,01 -1.05 . -0.19 - - -
51 0.05 2.4 0.%0 - -0.2% - - - ~0.0L -0 57 -0.12 - - -
KL - 0.03 : 1.4 .32 - -0.26 - - - - -0.03 =0.33  -0.07 - - -
Gl 0.3 3.7 1.09 il _—0_.05 - - - +0.02 ~0.86 -0.11 - - -
g-total 1.28 23,0 16.82 0.05  -4.69 - -3.22 - -0.18  ~5.43  -0.90
Basin 14 Buloh : o
1 0.19 3.1 4.6 - H. 10 - - - -0.0% ~0.75  -D.12:  sC - sC
2 0.13 6.0 3.25 - ~0.24 - - - -0.05 ~1.38 ~ =0.29° sC - sC
3 - - 1.8 = - - - - ~0.03 - - e - -
4 0.2'_3 15.8 i Q.97 0.12 +4.17 - - - +0,03 -3.7¢ -0.76 . 8¢ SC SC
S-total 0,61 ©  24.9 10.67 0.12 0,03 - - - -0.14  -5.83 1,17 .
Basin 15 Kelanp
1 - - - - ‘No - - = - - - - - -
] impro. : Y
2 a8 - 17,7 .39 - -0.96 - - - -0.0% = -2.8% -0.62 s¢ - 5C
3 - - 1.55. = . - - - -0.04 A - - s
4 Q.36 23.7 6.97 - -0.20 - - - " =0.09 -3.%0 - -0.80 sC - sC
5 Q.59 18.1 1.93 - -0.04 ~ -0.11 - +0.01 -3.04 ~.55 s~ 80
[ 4.33 108.3 0,97 - ~4.53 - +1.39 - H0.44 ~18,54 ~3.06 $p. SD. sb
7 1.87 46,7 0,38 - +0.88 - +0.87 - 40.19  -8.00 [ -1.32  SD .%D - -SD-
Bl 047 1.7 0.0 .~ +0.22. - 40,37 - +0.05 - ~2,00 -0.33. SO 8D s
B2 0.70 17,5 0,14 - - (40,32 -~ .36 - 40,07 - -3.00 -0.50 SD 8P SD
61, 0.53 3.1 0.11 - +0.27 - - +0.53 - +0,05 -2.25 ~0.37 s»p sD sD
i 0.23 11.1 i.2s - -{.25 ~ - - ~0.01 -1.84 -0.36 sSC - 5C
S-I;Dtal. 9.26 15_.79 - =3.33 - -3.41 - +0.62 45,46 . -7.91

267.2
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fable 171  SELECTION OF ALTERNATIVES FOR SELANGOR (2/2)

Unit:  ps1gh
P Bengfit-Cost . : .
Strugtural Mersure " Non-structural ‘Measure
. Bypass Dam + © Land Flood
Average Chanpel Floed- Chaonel ‘Restrict  Use Proof- ~ Selected p|g,
) Annual - Popula- '__Flood Area Improv. way Improv. -Polder of Devel. Change. ing Ale, AltrﬁKﬁ:
Stretch- Damage tipn Total Paddy 5C SF SD sSP . MM NR up Fl_Fop
(10%) {163 ha) ;
Basin 16 Sg. Langat )
1 - - - - No - - - - - - - - -
impro.
2 - - E - No -~ - - - - - - - .
impro.
3 - - - - o - - - - - - - - .
: inmpro. -
4 1.20 26,7 13,31 0.08 -0,19% -0.19  ~0G.89 - (.11 -6.14 -1.07 SC SC ¢
5 0.16 8.4 28,79 ©0.31 ~@,20 - -8.76 - ~0.46 «1,92  -0.4D s -~ &
6 0.18 6.0 0,71 0,02 +0.19 - -0.30 - +0.01 -1.38  .-0,27 SC - e
7 0.11 2,8 . 2,33 0.12 -0.17 - ~-.78 - . ~0.02 -0.64  -0.12 8¢~ 5
8 .45 10,5 1.50 0.05 -0,76 - =0, 25 - +0.04 2,42  -0.43 ] T
9 ¢.97 30.5 1.78 0.07 -0.80 - -0.06 - +0.12 =7.05 . ~1.34 5C 8¢ s¢
11 - - 1.66 0.12 +0.13 - - - ~0.01 +0.01 - SC ~ 5
L2 0.04 2.1 1.02 0.1 +0.28 - - - Q -0.47  -0.10 8¢ - s¢.
L3 0,12% 1.7%  0.49% 0.20%  40,30% - - - 0 & «0.40% =0.09* (8G) ~ (50)
51 ¢.04 2.5 0.5k  0.03 +0.12 - ~-0.36 - - -0.57 -0.12 5C - . %
52 0.18 - 4,9 0.77 0.04 +0.20 - -0.25 - +0.01 -1.13 =021 S5C - st
53 0.20 4.9 0.36 - +0.38 - -0.08 - +0.02 . -1.13 =0.20 8¢ - &
B1 0.03 1.4 0.47 - +0.33 - - - -0.01 ~0.33  -0.07 5¢ - 5
B2 0.30 14.1 0.99 : 0.64 +0.51 ~ - - +0.08 -3.20 -0.66 SC - &
Pl 0.20% 3,9% 0.73*% 0.04*%  40.28% = - - 0 % -0,89*% -0.18% (SCY -~ (50
5-totak 3.86 114.8 . 54.18 1.5% ¢.02 -0.19 -3.73 - ~0.33 -26.37 =4.9%9
0.32% 5.6%  1.21% 0,24% 0.58% - - - 0 * -1,29% -D.27%
Basin 17 Sepang Xechil
1 Co- - 0.16 - No . - - - - - - - - -
jmpro.
2 - - 0.%4 - No' - - - ~0.02 e - - - -
impro. : o
S-total - - 1.10 - - - - - -0.02 - -
Basin 17 Sepang Basar’
1 - & - %  0,25% - No - - - 0o * - % - - - -
- - 10,37 - 1mpro, - - - =0.01 - ~ - - -
2 - % - % 030k - o - - -0.01% = k- - -~ -
- - 0.28  0.02 impro. - - L -0.01 - -~ -
S-taotal - - ¢.65 0.02 - - - - -0.01 -0.01 -
- % ~ & 0.56% - - - - - -0.01%* - R -
Total for the State:
Sk 15.46  441.7 110.65 1.86
PR 0.50 4.4 19,12 -
NS 0.32 5.6 1.22  0.24

Remarks; #

RO

Strétches in other state (H. Sembilan)
Project to be undercaken by other state
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table 172 SELECTION OF ALTERNATIVES FOR N. SEMBILAN (1/2)

Unit: M$100
Benefit-Cost
Structural Mecasure Non-structural Measure
) . . Bypass Dam + - "Land . Floed
Average Channel Flood- Channel Restrict Use Proof- . Selected Plan
Annual - Popula- Flood Area Improv. way Improv. Polder of Devel. Change Ing Alt. Alt. alt.
stratch - Damage tiom Total Paddy sC SF SD 5P NM NR NP Fl - F2 F3
) (103) (103 ha) ] -
Bagin 16 Langat .
L3 n.12 1.9 0.49  0.20 +0.30 - - - 0 ~0;40 -0.09 5C - 5c
Pl 0,20 . 3.¢ 0.73  0.04 10.28 - - - 1] -0.8¢ -0.,18 . 5C - 5C
$-total 0.32 5.8  1.22 0.24  +0.58 - - - 0 -1.29  -0.27
Basin 17 Sepang Besar ' -
1* - -k 0.37% - X No - - - ~0.01% -k F— - - -
- - 025 - impro. - - - -0 - : - - - =
A - & C .k 0.2B% 0.02% No o . - - - - % D01 . - K. - - -
. ' - - D.31 = impro. - - - © 0,01 - - - hod -
s-total - -~ L 0.56 - - - - - -0.01  -0.01 -
- % - % 0.65% 0.02% - - - - -0.01% - k- X
Bagin 17 lukut Besar .
1 . = 0.08 - Yo - - . 0 . - e ==
LN fapro. '
2 - - 0.49 - o : - - - -0,01: - - - - -
: impro. . : : :
3 - - 0.35 - Yo - -~ - -0.01 - - - - -
’ ) ) fmpro. . . '
11 - - 0.35 - Ko - - ~ ~0.01 - - - - -
impro. .
T2 - - ©0.27 -~ Ko - - - ~0.01 - - - - -
. impro. )
S-total = - 1.5 - - - - - - ~0.04 - -
Basin 17 Menvara .
1 - - 0.10 - No - - - 0 - - e e -
' impro. ) :
2 - - 0.49 - " He - - - . =0.01 ~ - - - -
: impro.
S-total - - 0.5 - - - - - -0.01 - -
Basin 18 Lingpi . _
1 - % - & L40* T - No - - - . -0.01 - - - - -
' - - 0,36 - "dimpro. - - - - - - - - -
2 ¢.12 3.6 1.06 - -0.18 - - - -0.02 ~0.71 ~0, 15 sC - sC
3 0.12 3.2 2.0 0.i1 | -0,58 - - - -0.04 -0.67 -0.13 sC - sC
4 0.15 4.8 0.71 - -0.56 - - = 0 "-0.95 -0.19 §c° -~ SC
5 1.60 17.5 0,48 - © 40,83 - .- - +0.1 -3.51 -0.54 s8¢ SC s¢
3 0.26 6.3 0.67 0,12 +0,09 - - - +.01 ~1.284 -0.25 8¢ 8¢ 8¢
Rl 0.04% - % 0.77% 0.22¢4 0,31 - - - ~0.01 - - - - -
. - - 0,42 - - . - - - - - - - - -
R2 0.01* - %  0,08% ¢.05% ~0.11 o= - - o -0.02 - s - -
0.01 - 0.3 0,05 - - - - - -, - - - -
R3 . 0.07 - 0.37  0.36. ~0.22 - - - -0 ~0.13 - .= ~ -
Ré 0.05 - 0.28° 0.28 -0,13 - - - - 0 ~0.10 - - - -
Pl 0.10 2.4 0.49 0.14 -0.21 -~ - - 0 " -0.52 ~0.10 - -~ -
72 .12 2.8 0.53  0.16 -0.25 - - - Q -0.61 --0.11 ~ - -
S1=* G, 22% 3.0%  0.73% (.56% @ ~0.05% - - - 0 * -0.86% ~0.12¢ (3C) - {(8C}
52% 0,39% 8,7  0,53% 0.20% . +0,35% - - - 0.01*%  -1.84% -0.35% (SC) (Sq) {50)
§3* 0,11%* Z.1% 0 0.33% 0.34% 0 +0.0%% - - - 0.0k -=D.48% -0,09% (S6) T (30
Ji 0.18 3.8 0.46. 0.33 +0,04 - - - +0,0F | <0.87 -0.15 8C - 8C
J2 ~0.10 - 0,54 0.54 +0.05 - - - [ -0.20 - SC - 5C
S-total 2.83 44,4 8.30 2.09 -1,5% - - -

0.77* 13.8% - 3.82% ).26% 0, 39% - - -
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" table 173 SELEGTION OF ALTERNATIVES FOR N. SEMAILAN (2/2) _
’ Unit: . M3)06

o Benefit-Cost | .
Structural Measure Non-structural Measur
Bypass . Dam + Land  Flood )
Average . Channel Flood- - Channel - - Restrict  Use  Proof~  Selected piy,
- Aanual - Popula~. _ Fload Area ' Improv. way Imprev. Polder of Devel. Change ing RIE. Alt. Air
Stretch Dawage ' tion Total Paddy ' sC SF D SP HM NR RP FI_F2 pn
(109 (103 ha) . R
Basin 21 Muar )
1 0.18 1.2 0.84 0.11 -1.51 - ~1,35 - 0 " wD,28  -0.05 - 8D - .
2 - - G.49 - - =130 - -1.04 - «(,01 - - - ~ R
3 0,21 3.5, 0.3 . - -0.26 - -0.22 - +0.01 - -0.84 -0.17 sm - .
4 1.01 5.6 - 0.86 0.62 -0.21 - -0.11 - .05 -1.28  -0,24 sp - -
5 0.50 3.9 0.32  0.18 40,03 - +0.12 - . 40.03 -0.86 -0.16 5D 5D g
6 0.33 7 - .32 0.32 -0.05 - -0.02 - +0.01 -0.03 ~ - - -
My - ~ 0.24 - -0.30 - - - 0 - ~ - - L
GL 0.16 C - 1.0 0.1&6 -0.88 - - . - ~0.01 - ' -0D.02 - sC - -
G2 0.65 9.7 0.56 0.13 +0.05 - - - S+0,03. - -2.15  -0.43 SC 8C ¢
¢3 0.14 2.6 . 0.728 - -0,04 - - - +0.00  -0.57 -0.12 SC 5C g
Ji 0.02 - 0.53 0.02 -0.92 - - - -0.01 - - - - -
J2 0.03 0.4 0.22  0.01 -0.28 - - - a -0.08 -0.02 - - -
33 0.24 2,3 0.22 0.12 ~-0.03 - - - L0 ~0.51  -0.10 - - -
Bl 0.90 10.9 8.78 0.3 +0.31 - = - .05 -2.43. -0.48 8¢ 8¢ 4
B2 0.80 . 5.9 .71 0.47 +0.41 - - - +0.04 -1.35 -D.26 §C  SC ¢
S1 0.26 - 0.26 0.26 0. - - 7 +0.01 -~0.02 - - - -
Tl 0.18 - 0.17  0.17 =0.08 - - - +0.01 =0.02 - - - -
S-total 5.61 ° 46,3 . 8.09 2.87  -5.06 - ~2.62 - 40,24 -B.44 -1.96
Basin 10 Pahang-Upper Reaches
T3 0.59 4.9 2.99  0.52 -3.81 - - - -0.01 -0.95  -0.20 5¢ - -
T4 - - - - - - - - ¢ - - - - -
.15 0.59 7.1 0.74  0.39 -1.76 - - - +0,02 -1.45% -0.29 sc - -
E1 o.02 - 0.18 0.03 - - - - 4 +3,01 - - - -
E2 0.12 2.8 " 0.74 __0.05 - - - - -0.00 _ -0.58 -0.12 - - -
S-total 1.32 14.8 4.65 0.99 -5.57 - - - 0 ~2,97. -0.61

Tetal for the

NS
ML

10.13
0.77

Remarks; #*

():

State:

1113 24,95 - 6.19
13.8  3.82  1.26

Stretches In other state .
Project to be undertaken by other state .
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HM3174

SELECTION OF ALTERNATIVES FOR MELAKA (1/2)

Beng f1t-Cost

Structural Meagure

Non-structural Measure

Unit: M5100

Bypass Dam + Land Fleed .
Avérage Channel  Fleod- Channel Restrict  Use  Proof- ~ Selected Plan
Amaual  Popula- Floud hrea improv. way Improv. Polder of Bevel. Change ing A, Aln. Aln.
sererch  Pamage ticen Tokal :Paddy 5C SF 5D 5P L HR NP FL F2 F3
’ (107; $107 ha) -
Basin 18 Linggi
1 - - IR P Wo - - - ~0.01=% - - - - -
- - 1.40 ~ impro. - - - ~0.02 - - ~ - -
i 0.12% 3.6% - 1.06% - --0,18% - - - -0,02%  -0,71% . -0.15% (5C) - -(SC)
3% 0,12+ 3.2% 2.00% 0.11%  -D.5B% - - - ~0.04%  -D.BFk. -0,13%  (SC) - (50)
Y 0.15% 4.B% . 0.F1F - ~0.56% - - - 0 % -0,95% -0.19% (5C) - (8C)
5 L1.60%  :17.5%  0.48% - +0.83% - - - =0,10%  =3,51% ‘-{h54%  (8C) (5C) (5C)
6% 0.26% B3 0.47% 0.12% +0.09% - - S0 k0 -1,29% .-0.25% (SC) (SC) (50C)
Rl - ~ 0.42% - ~0.31 -~ - -0,0k% -~ - - - - -
0,06 - 9.77  0.22 - - - - -0.0L -3.10 - - - -
RZ G.0L* - 0.13% ©0.05% .-0.11 - - - 0 & -0.02% - - - -
0.01 - 0.08 0.05. - - - - 0 ~0.02 - - - -
R3* 0.07% - 0.37% 0.36% -D,22% - - - - =0.13% 0~ - - -
Rk 0.05% - 0.28% 0.28% -0,13* - - - - ~0.10% - - - -
P1* 0.10% 2.4% . 0,49% 0,14%  -0.21% - - - 0 %  ~0,52% -0.10% -~ - -
p2% 0.12* 2.8% 0,53 Q,16% -0.28% - - - 0 & ~0.61* -D.11% .~ - -
3] 0.22 3.0 0.73  0.56 ~0,03 - - - o -0.86 -0.12 sc - 5C
52 0.3% 8.7 0.53  0.29 +0.33 - - - +0.01 ~1.84 ©-0.35 SC §C  5C
53 0.11 2.1 0.31  0.14 +0.09 - - - ~03.01 ~0.48  ~0.0% 5¢ = sC
Ji* 0.18% 3.8% D.46%  0Q,33%  +0.04% - - - [ ~0.87% -0.15% " (5C) - {s5C)
J2% 0.10% - 0.54% 0.55% +D.05% - - - Dk -D.20% - 8¢y - {scy
S-total 0.77 13.8 3.82. 1.26 -0.43 - - - )
2.98% Gk 4% 8.30%  2.09%  -1.15% - - -
Basin 18 Bharu ) o
1 0.25 5.4 - 1.07 0.60 -0.06 - - - <0.01 . -1.39 <0.22 s¢ -  SC.
-2 .53 11.5 0.93 0.49 +0.11 - - = -~ 4+0.0} -2.54 ~0.46 sSC  §C sC
S-total 0,78 16.9 2.00 1.09 +0.05 - - - ~3.93  -0.68
Basin 12 Seri Welaka
1 0.4 4.3 1.25 1.02  +0.02 ok - - ~0.0L  -1.54 -0.20 SF S5F  SF
=Basin 19 Meiaka
1 3.48 0.5 1.52  0.49 ~0.130 +2.46 - - +0.18 | -9.79 -1.56 SF S5F S§F
2z .40 1.2 0.97 0,39 +3.07 *& - - 0 -1.86 ~0.32 SF SF SF
3 0.22 2.7 1.86 0.29 ~0.43 - - - ~0.02 -0.78 -0,12 5C - sC
& 0.33 4.3 1.20  0.67 ~0.64 - - - -0.01 -1.34 -0.,200 sC - 5C
5 .04 - 0.86 0.11 -0.40 - - - -0.02 -0.06 - - - -
T 0.11 - .0.35 0.35 ~-0.27 - - - 0 -0.19 - - - -
D1 0.15 b7 0,19 _ ©0.05 -0.03 - - et 0 -1,09_ =0.20 $C_ - 5C
S-total 4.73 59,4  6.95 2,35 -2.00  +2.46 - ~ '
Basin 19 Duyong
1 0.03 0.8 .30 - . -0.07 - - - ] -0.19:  -0.04 . SC - sC
2 a.07 1.2 0.15  0.09 ~0.10 - - - 0 -0.32 -0.06 8¢ - - sC
3 0.01 - 0.85  0.19 ~ -0.22 - - -0.02 =0.0% - - - -
4 0.03 - 0.26 _0.0% -0,11 - - - ~0.01 -0.95 - - - -
S-rotal 0.14 2.0 1.56 - 0.37 -0.50 - - -
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table. 175 - SELECTION OF ALTERNATIVES FOR MELAKA (2/2)

Unit: utigh
Benefit-Cost . .
Strustural Measure “Non-structural Measuxe'
Bypaass Dam + : lLand  Flood
Average Channel: Fleod~ Chamnnel Restrict  Use Proof-  Selected pia,
Anfwal  Popula~ _ Floed Area Imprav. way Improv. Polder of Devel. Change 1ing RIET“KTFT]TE
Strecch Damage tion Total FPaddy sc SF b §p W NR NP Fl F2 n
: 1oh (103 ha) . —
Bagin 20 Kesang
1 0.06% 1.6%  0.22% 0.03% 40,09 - - - S0 & -0.40% -0.08%  SGt st g
0.15 5.7 (.86 - - - - - -0, 02 -1,11  =0.2) -~ [
2 0.16% - 0.75% Q.35 0,01 - - - c=0.02% 0 ~0.24% - sct set g
0.47 1.5 2.1% 0 0.21 - - - - ~-0,06 -1.85 -0.37 = -
3 G.05% - 0.77% G.12%  -0.84 - ~ - ~0,01% - ~0.08% - SCH O SCH s
0.04 1.2 2.78 - - - - - . ~0.04 ~0,27. - -0,06 - - .
4 - 0.65 6.7 0.83 0.41 +0.4% - - - 1] ~1,27 . =033 sC - g
5 0.42 1.6 0.47 - 0.35. ~+£.39 - -~ - 0 ~0,5 -0.08 SC - g
) 0.45 4.3 1 0.48  0.29 +1.30 - - - 0 ~1.16 -0.21 5C - g
1 0,164 2.5 0.57* 0.17%  +0.0% - - - 0. *  ~0,69% -0.12 sCt sct g+
0.19 2.0 0.42 0.12 = - - - ] -0.52 -0.10 - - -
wi 0.322 4,1 0.52 0.08 -0.22 - -~ - 0 ~1.00  ~0.20 .= .
S-total 2.5% 32.1 9.10  1.46 +0.27 - - - :
. Q.41% - 4.1% 2.31% 0.67*% - = - -
Total for the State:
ML 9.45 128.5 - 24&.68  7.55
NS - 2.88 G4 .4 8.30 2.69
Jit 0.41 4.1 2.31 0.67
Remarks; #* : Stretches in other states (N¥. Sembilan, Johor)
.+ i Improvement jointly with other state
+: Improvemént by other state
&k

Included In stretch 1, Basin 1%
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Table 170 SELECTION OF ALTERHATIVES FOR JONOR (1/3)

Uniti MsLob
: Bengfit-Cogt : -
Structural Measure Non-structural Measure
. : Bypass Dam + L Land Flood
Average ' ) Channel Flodgd- Channel Restrict Use Proof~  Selected Plan
‘4nnual  Popula- _ Flood Avea . Improv.  way : Imprvov. Polder of Devel. Change . 1og Ale. Alt. Alt.
Stretch  Damage  tilon - Total Paddy 50 SF sD CSF "~ NM NR NP FIL F2 F3
oW (oY i .
Basin 20 Kesang _ ) [
1 © D15 L.7% 080k - R 30,09 - - - 0 =0.02% -1, 3% -0.23% sCt St sCt
0.06 1.6 0,22 0.03 - - - - o . -0, 40  -0.08 - - -
2 0.47% 7.5%  2,74% 0,21%  +0.01 - - - ~0.06*% -1,85% -0.37% SC+ St sct
. 0.18 = 0,750 0,35 - - - - L0.02¢° -0.24 - =T - -
3 0.04% 1.2 2.78% - % _(1.84% - - - ~0.04%  -0,27* -0.06% sct SCHSCH
0.05 - 0.77° 0,12 - - - - -0.01 -0.08 - - - - -
4 G.65% C6.TF 0.83% 0.41% 10,49 - - - 0 %  «},77% -0.33% (SC) -  (8C)
5 G.42+ 1.6% - 0.47% 0.35% +0.39% - - - S0 & -0,56%  —0,08%. (SC) - {S0C)
& 0.45% 4:3%  0,48% 0,29* 10.38 - - - 0 %  ~1.16% -0.21% (sC) -~ (s0C)
c1 0.19% 2,04 0.42% 0.12%  40.30 - - - o —~0.52% -0.10% ‘sct s¢t sCt
0.14 2.5 0.57  0.17 - . - - - o ~0.69 -0.12 - - -
c2 0.22* 4.1% . 0.52% 0.08% -0.22% - - - 0 *  -1.00% -p.20% - - -
§-tetal Q.41 . - 401 - 2031 067 .74 - - -
2.59% 32.1% 9.10% 1.46%  -0.22% - - -
Basin 21 Muar_ Lover Reaches’ ) ) . )
1 0.65 7.0 1.90 . 0.07 . -19.36 - - - +0.01  -1.54 -0.26 s€ - -
2 0.12 0.6 1.88 - - -8.47 - - - -0.04 -0.11 -0.01 s¢ - -
3 - 0.03 - 336 - N -0.07 = - - -~
4 0,22 4.7 4,20 . - -1.73 - - - - -0,06 -1.04 -0.21 s¢. - -
5. 0,53 6.7 7,28 = -3.03 - - - ~0.10 -1.45  -0.26 5c - -
6 10,01 = 2.0 - ~1.08 - Co- - -0.04 - - - - -
L1 - . 0.97 - - ~1.06 - - - . -Dloz - - S s -
L2 0,80 4.3 0.62 - 10,42 - - - ). 05 -G.87 -0.09 5C .SC s¢C
st 0.21 4.4 1.3~ -0.19° - -0.87 - -0.02 -0.99 -0.20 . SC SP ST
52 0.46 3.2 .24 - ~0.41 ¢ - -1.21 40.35 © 40.01 -0.67  -0.09 sC  SP SP
83 0 - 0.24 - - ~0.13 - .0 - ~0.01 . - - - -
sS4 0.34 2.2 1.54 - -0 20 - -0,78 -~ ~0.01 - - -0.40 - -0.06° sC - -
$5 0.09 1.5 219 - -0.86 = — -. . -0.04 -6.33  -0.07 - - -
rl _0.05 1.1 0.71 - -0.37 - - - -0.01 -0.24._ -0.05 - - -
S-total 3.51 35.7 - 29.52  ¢.07 -38.93 - . 2,86 40,35 -0.35  ~7.70° -1.30
Basin 22 Batu Pahat } . .
1 0,78 6.2 .47 0.08 +0.48 - - - +0.03 -1.36 -0.20 s/ 8D/ S/
: : : SF SF SF
2 0.68 - 1.11  0.85 +0.45 -0.75  ~ o 0 -.32 - Sn/  sBS 5D/
: ‘ : . C . ] SF SF SF
3 0.10 - 0.39 0.12  +0.07 - +0,02 - =001 ~0.04 - . 8D/ 8B/ 8D/
) . : ) o ) SF SF SF
4 1.09 4.3 3.76  0.33 -1.24 = ~0.31 - -0.01 -1.01 . -90.09 snf sb/ sp/
Co L C - : S . . S¢  SF  SF
5 0.2 0.6 5.00 - ~1.03 - +0.14 . - ~0:08 -0.11  -0.01 sn/ - sn/  sD/
: o : SF SF. SF
6 0.01 - 1.2 - -0.43 - - - =0.02 - - .- = =
K1 1.84 .4 5.51 . 0.89 +0.53 - - = -0.01 -2.81 -0.41 ~ SC sC  sC
K2 0.61 3.9 3.8  0.13 40,14 - - - -0.03 -0.87 -0.12 $¢ s SC
X3 - -, 2.86 - - - - - -0.04 - - - - -
K& - 0.76 4.1 3.09 - +0.65 - - - -0.02 -0.83 -0.08  SC SC° SC
S1 0.06 - [ T C-1.27 - -0.42 - -0.09 . - - s/ spf sBf
o _ . SF ' $F SF
2. . o - 0.74 - -0.27 - - - ~0.01 - e - -
S-total 6.05 30,5 33.65 2.46  -1.98  -0.75 - -0.29 :7.35  -0.,91
Basin 22 Senggarang/Proposed Floodway : L o :
F1 0.0% 1.1 1.32 - - -0.75 - - “-0,03  -0.24. -0.05 sp/ spf . sBf

SE SE  SF
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Table 177 SELECTION OF ALTERNATIVES FOR JOMOR (2/3)

_ Unis:  nsig6
. . Beuefit-Cost . )
Structural Measure . Non-structural Heasure
. Bypass Dam + land - -Flood
Average : L Channgl Flood- . Channmel Restrict Use Proof-  Selectod pja,
Annual  Popula-  Flood Avea- Improv. way Improv. Polder of Devel. Change ing ALE, ATe,
Stretch  Damage tlon Total Paddy SC SF SD sp M NR Np F1 F2 F
(103) 103 ha) s : i
Basin 23 S.W. Johor Rivers )
1 9.15 127.6 59.21 1.1l - - - - - - - {Iwprovad)
Basin 23 Sekudai
1 - - 0.26 - - - - - 0, - - (Irproved)
2 @ : - a.48 - - - - - -0.0 - - {Improved)
3 1.64 12.6 0.32  0.03 -0.79 - ~ - +0,09 ~2.06  -0.26 8C 5¢ g
4. 0,86 5.7 0,52 - +0.34 - - - +0.04 -0.92. -0.10 5C  SC g
S-total 2.50 18.3 -1.58  0.03 =0.45 - - - +0.12 -2.98  -0.36
Basin 23°5g. Tebrau ) -
1 1.36 9.0 - 0.24 - - - - - +0:07  -1:47° -0.18  {lmproveq)
2 e - 0.42 - - - - - -0.01 - - {Tmproved)
3 0.13 2.6 0.55 G.01 +0.82 - - - -0.01 -0.44 --0.08 SC  5C ¢
[ 0 - 0.65 0.06 -0.26 - - - -0.02 ~-0.05 = -
S-total 1.49 11.6 1.86  0.07 +0.56 - - - 40,03 -1.96° -0.26
Basin_ 24 Jolor _
1 - - 0,14 - - - - - 0 - - -
3 0.80 6.8 0,95 - ~0.48 - -0.61 +0.12 +0.04 -1.3%  -0.20 SC 5P §p
3 0.11 3.0 1.63 - .~1,19 - -1.53 - -0.02 -0,42  ~0,08 ¢ - -
4 0.55 10.1 0.74 - -1.00 - -1.04 - +0.03 ~-2.13 -0.41 ¢ - -
5 - - 0.49 - - - - -, ~0.01 - - - - -
6 0.0 - 2,12, 0.05 =1.47 - - - -0.04 -0.03 - - - -
7 0.41 3.1 g.32° . - +0.09 - - - +0.03 -0.64 -0.08 5C 5S¢ s¢c
Ti - - 0.32 - - - - - -0.01 - - - - -
T2 0.77 6.9 0.63 - -+, 02 - - - +0,05 ~1.,43 -0.21 SC  s¢ ¢
El . - . - 0.56 - - - -~ ~ -0.01 - - - - -
HL ¢ - 0.35° - - - o - -0.01 - - - - -
‘Lt - - 0.45 - Co- - o - -0.01 - .- - - -
Pl 0.29 4.8 1.51 0.17 -0.19 - - - -0.02 -1.13- ~~0,20 5C - -
51 - - 0.35 - - - - -~ -0.61 = = : - - -
$-total 2.9&: 33.7 10.56 0.22 4,12 - -3.18 +0.12 +0.01 -7.17 ~1,70 .
Basin 25 Sg. Sedili Rechil
1 : - - 1.11 - -0.37 - - - =0.02 - - - - -
2 0,10, 1.6 3.06 - -1.74 - - ~ ~0.04 -0.35 ~0.06 - - -
-3 - - J1.46 - ~0.75 - - - -0.02 - - - - -
BE 0.03 0.4 1.20 - +0.01 - - - =-0.,062 40,09 ~0,02 - - -
Ll - - 3.02 - =0.64 - - ~ -0,05 - - - - -
S-total 0.13 2.0 9.85 - -3.49 - - - -0.15  -0.26° -D.08
Basin 25 Sg. Sedili Besar )
1 - - o3z - -1.60 - o - -0.0% - - - - -
2 - - 6.26 - =4.30 - 0 - -0.10 - - - - -
3 - - 1,22 - -0.73 ~ 0 ~ -0,02 - - - - -
4 - - 3. 70 - -3.41 - 0 ~ -0.06 - - ~ - -
5 - - 1.10 - -0.38 - 0 - ~-0.02 - - - - -
6 - - 0.76 - ~0.32 - - ~ ~0.01 - - - - -
K1 - - 2.41 - -0.41 - - - -0.04 . - - - -
Ml - - - 1.54 - . -0.35 - - ~ -0,03 - - - - -
Dl .= - 1.19 - -0.5L - - - =0.02 L - - - -
AL - - 1.07 = ~0.68 - - - -0.02 - - - e =
S-total - - 19.57 - -12.69 - - - - -
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Table 178 SELECTION OF ALTERNATLVES FOR JGHOR (3/3)

Unit:  M$106
Benefit-Cost .
Styuctural Measuye Nop~structural Heasure
S Bypass Dam + . Land ~ Flood } c
Average | 1 . . _Chamnel ¥Flood-  Channel . Restrict VUse . Prooi-  Selected Plan
Anual:  Popula- Flood Area Improv, way Ymprov. Polder of Devel. Change ing Alt. Alt. Alt.
Scretch  Damage tion Total Paddy 5C SF $D___ sp NM O NR WP F1 . F2F3
) (103 had. .
Basin 26 Sg. Jlama'luang )
1 - C - 145 0.05 0,46 - - - -0.02 . -0,02 - - - -
2 - - 0.59 - -0.40 - - - _=0.02 - - -
g-total = - - 2,44  0.05  -0.86 - - - -0.04  -0.02 -
Basin 26 8§. Mersing _ . .
1 1.62 231 0.87 - +0.01 - . - .08 -3.69 -0.68  SC 50 §C
2 - - 1.50 - ~0.45 - - - -0.02 - - - - -
Hl - - 1:85 & - ~0,30 - - - -0.03 - - - - -
S$-total 1.62 23,1 422 - 1074 - - - +0.03  -3.69  -0.68 '
Besin 26 Sg. Tengly _
1 0.8 132 060 - +0.34 - - - 0 -6.51  +0.10 sc -  SC
Basin 26 Sg. Mawar , BT .
1 - - 1.09  0.06 - - - - -0.06  -0.03 - - - -
Basin 26 Sg. Sisek _ o
2 - - 1.3 - - - - - -0.02 - - - -
.Basin 26 Sg. Teri:'mg. Kechil
1 - - .oz -~ - - - - ~0.02 -~ - - - -
Basin 26 Sg. Teriang Besar )
T2 o B I - - - - -0.02 . - - - - -
Basin 27 Sg. Endau : _ .
1 0.67 2.4 0.81 - 40,66 - - = +0.06  -2.60 +0.50 SC - . 5
2 0.08% G 0UBx 17.79% - *  -9.42 - - ~0.34 - 40.26%  +0.16% -0.03x - - . -
1.13 4.5 12.00 0.42 © -8.89 - - - 40.16  -1.03  -0.16 - - -
3 - 4,0 03B - - - - - -0.01 - - - - -
4 - - 1.33 0 - - - - - -0.02 - - - - -
5 - - 4.35 - . - - - - -0.07 - - - - - -
6 - - 4.01 - - - - - -0.06 - - - - -
7 0 - 2.5 - - - - - -0.05 - - - - -
8 - C- .27 - - - - - - -001 - - - - -
Al 0.89% % 9.03% 0.47% - ~ - 7 - S00F 0,07 - x - - -
. - - - - - - - -~ [ - - - - -
Bl - - 5.48. - - - - - -0.0 - - - - -
LY - - 5.3 - - - = = -0.08 - - - - -
Gl - - - 4.64 - - - - - . =007 - - - - -
Kl 0.24 < .17 0.11 - - ~ - -0.02 - -0.05 . - - - -
K2 0.72 3.1 4.13 = ~0.18 - - - -0.02 ° -0,35 #0.03 3¢~  S¢
ML - - 2.15 - - - - - - -0.03 - - - - - -
Pl 0 - .19 - - - .- - -D.02., - - - - -
M1 [ I 0.81 - - - - - - . -D.D2 - - - - -
24 3.08 18.2 G.76 - +0.63 - - - +0.22  -3.43 0,36 - SC . §C_ SC
$-rotal 5.84 37.7  51.57 0.51 -17.20 - - -0.3%  -0.46  -7.66  +1.05
0.97% 0.8%  26.82% 0.47% - - - - +0.16%  40,23% . -0.03%
- Total for t!_*.e State:
JH 33.91 © 328.6° 232,75 -5.21°
ML 2,59 32.1 9.10  1.46
PH 0.97 0.80 26,82 0.47

Remarks; * Stretches In other stake
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Table 179 SELECTION OF ALTERNATIVES FOR PAUARGE (1/2)

Unic: H5106
L . BencEit-Cost S
Styuctural Heasure: Non-structurval Moasure-
' o : Bypass Dam '+ : Land Flood
"Average . Channel "Fleood- Chaunel Restrict Use - iProof- . Selected Plan
. ~Anwnual  -Popula-  __Flood Area _ Improv. way Improv. Polder of Devel. Change - ing “ALEs Ale. ayg
Stretch  Damage . tion Total Paddy sC SF §D. - 8P - WM NR-_ - NP Fl_F2
(103) (103 ha) o . : :
Basin 27 8g. Endau ) . .
2 1,13% 4.0%  12.00% (.42* ~8.80 - - - ~0.16%  -1.,03% 0,16+ - -
0.08 0.8 17.7 - . - - - . - +H). 76 ~0.16 ~0.03 - - .
Al . PR - % P - - - - 0 x T - & -
0.89 - 9,03 0,47 -~ - - = - =0.10 _ -0.07 - - L
S-total 0.97 0.8 26.82 0.47 ~8.80 - - - -0.36 -0.23 -0.03
1.13% 4.0% 12.00% 0.42% -~ - - - =0.16%  -1.03*% -0.16%
Basin 28 5g. Pontian ) '
1 - - - - - - - - 0 - - - -
2 S 1S Al 0.57  -0.22 - - - -0.0&  -0.35  -0.04 - - |
3 - - 2.49 - - - - - -0.04 - - - -
4 - - 5.80 - - - - - -9.09 = = - =
5-total 1,17 1.5 15.40 0.57  =0.22 - - - -0.17  0.3&  -0.04
Basin .28 Sg. Rompin
1 - T - - - - - - 0 Lo - .- - .
2 - - 11.56 - -3.57 - 0 - ~-0.18 - - T
3 0.98 .1 25.30 - -7.09 - -6.36 - -0.32 . -0.48  -0,02 - - .
4 0.08 0.7 12.52 - -4.52 - -3.98 - ~0.19 © -0:12  -0.02 - -
5 . - - 12.38 0 - - - 0 - -0.19 - - - -
6 - - 0.40 - - - 0 - -0.01 - - - ..
7 - - 0.5 - - - 1] - 0.0 - - - - .
8 - - 1.10 - ) - - 0 - -0.02 .o - - - -
s1 - - 1.82 - - Co- - - -0.03 - - - - .
AL - - 3.07 - - - - - . =005 - - - - - .
X1 0.01 - 4.28 - -3.48 - - - -0.07 . - - - - -
K2 0.01 - 1.96 - -0.89 - - - ~-0:04 - - - - -
K3 o - 0.83 .- - - - - -0.02 - - - - .
K4 0 - 1.20 - - - - - «0,02- i~ - - S e .
X5 0.01, - 1.69 - - -1.15 - - - -0.02 - - - - -
Tl - .- 1.17 - - - = - -0,02 - - -~ - -
S-total 1.09 3.8 79.20 - -20.40 - -10.34 - -1 -0.61  -0.04
Basin 29 Sg. Bebar - .
1 ¢.30 1.5 471 0,10 - -1.59 - - s +0.06 -0.46  +0.09 - - -
2 0.68 -~ 49.10 0.50 ~h.52 - - - =071 ~0.02 - - .-
3 - - 5.50 - - - - - ~0.08 - - - - -
4. i- - 19.68 - - - - - ~0.30 - - = e
M1 - - 13,73 - - - - - -0.21 - - - - -
81 = - 5.11 = = - - - =008 - - - - -
S-total (.98 1.5 97.83 0.60 -6.1%1 - - - 7 -l.42 ~0.48  +0.09
Basfn 29 Sg. Merchong .
1 - - 16 - - - - - ~0.26 - -0 s - -
2 - - 29.56 - - - - - -0.45 - - - - -
3 - = 4.62 - - - - -~ . =0.,07 _ -0.26 . - - - -
S-total - . - 50,92 - - - - - -2.56 -0.26 -
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Table 186

Bénefit-Cost

SELECTION OF ALTERNATIVES FOR PAHAKG (2/2)

Structural Meagu

Ron-gteuctural Measuve

Tnic:

45106

xe
o : Bypass Dam + . Land Flood :
Average - Channel ‘Flood- Channel _Restrict Use  Proof- - Selected Flap
Anmval ~ Popula- . _.Flood Area Improv. way Improv. Polder of Devel. Change ing Alr. Alt. Akt
Strecch  Damage  tion  ~ Total Paddy ©5C SF sh SP N HR NP Fl F2° F3
{1073} (103 ha)
Basin 30 Sg. Pahang .
1 10.90 . 58.2 103.78 3,42 -40.68 - -39,91  +0.79 -0.63 -11.73 ~-1.62 D SF 8P
2 0,41 31 B.50 0.4R U -5.04 - ~5.90 - -0.11 ~0,70 ° -0,13 8D - =
3 2.3 20.9 15,09 1.62 ~-8.11 - -10,19 - ~-0.02 ~4,38  ~0.80 sp - -
4 0.11 .o 3.1 0.06 ~h .97 - L -4.30 - ~0.G5 0,22 -0.04 se - -
5 - 3.00 25.9 © 17.78 1.0%  -16.67 - ~10.09 40,902 =0.04 ~5.28 -0.96 sp gP 5P
6 877 89.1  46.35  1.66 -61.67 - =39.07 - +0.01  -17,.88 -3.41 8D - -
? 1.11 1.1 '9.01 0.25 -10.05 - -6,89 - T =0.05 -2.22 . -D.42 Se - -
4 3.86 2.7 3.15 - ~4. 88 - =0.34 40,56  +0.30 | =4.37 -0.62 50 SP  SP
J1 D.98 9.7 9.68  0.47 - - - - -0.09 ~2.01 . -0.40 8C - -
BL 0.10- 0.2 35,96 . 0.12 -2.80 - - - -0.60 -0.07 -0.01 - - -
El 0.02% - K 0.18% 0,03*% - - - - 0 ® ~0.01% - % - - -
g2 0.12% 2,8% 0.74% 0.05* - - - - -1.01* -0.58%: -0.12% - - -
T1 .00 15.2  19.57 0.32 - -15.72 - - - -0.04  -2,90 -0.26 s¢ - -
T2 '9.66 4.8 Z.35 0.19% -1.11 - - +0,02 ~0.97 -0.16 - - -
T3 0.59% 4.9% 2.99% 0,52% -3.81 - - ~0.01*% ~-0,95% -0,20* - - -
TS 0.59% R AP 0.74%  0,39% -1.76 - - - +3,02# ~1.45% ~0.29% - - -
51 9.25 42.9 19.24 . 1.24 ~35.20 - -3.03 +1.08 +0.49 -8.34  .-0.99 S¢  §P sr
52 - 3.54 13.7 2.1 - =7.65 - - - +0.27 . -2.56 -gi22 sC - -
M 0.27 2.8 "8.90 0.16 =4.73 - -3.03 - -0.12 - -0.5% -0.12 sSD - -
L1 116 6.2 L 3.34 ¢.08 -4.18 - -1.69 - +).04 ~1.20 - -0.17 - - -
(1-8 & {Included in above) - - +3.71 - o - - - - Dam  Dam
M1) . I : ' :
Whole (Included in above) - - - - - - -33.01 - - MR NR
Malaysia a :
S-total 5046  327.5 "308.52 11.17 =-230.03  43.71 -124.46 ~42.45  -0.62  -65.4% ~10.33
C1.32%° 16.8% 4.65% 0.99% - - - - 0 * -2.97% -0.61%
Basin 31 Sg. Xuantan
1 2,02 8.8 0.62 - -0.43 - -0.81 - +},09 -1.00 -0.09 SC  sC SC
2 1.10 8.1 1.59 0.03 ~1.65 - =2.40 - Included +0.03 ~0.92 o <0.,14 5C s SP
. . s . . . in B1 : Ce
3 Q.12 1.5 ‘1.28 - ~1,09 - ~1.49 - -0.01 ~0,17  -0.03 sC - -
4 1.45 8.7 0.22 - -1.69 - -2.37 - +0.07 ~0.98 «0.13 ] SR -
5 . - - 1.16 - =1.71 - - - ~0.02 - - - - -
[ 0.21 2,7 0,35 - =0.31 = -0.16 - +0,01 -0.30 . -0.06 sC - -
Bl - 2.70 20.3 - 12.58 0.08 -2.09 - ' - 40.02 -{1. 06 -2.30  -0.36 8¢ SP 8P
B2 . 0015 1.3 1.10  ©9.13 -0.91 - - - =-0.01°  -0.16  -0.03 - - -
Pl 0,09 1.1 0.95 - -0.35 - - - =001 -0.13 -0.03 - - -
Ri. - 0.04 .- 1.67 0.08° . -0.38 - = - - ~0.03 -0.01 - - - -
L 0.29 360 1390 - -0.21 - - - £0.01  -0.41  -0.08 - - -
K1 0.13 1.7 0.11 - -0.21° - -0.36 - 40,01 -0.19 ~ S0.04 - - -
S~total 8.30 37.8 22,92 0.32 ~i1.03 - -7.59 +0.02 +0.05 ~4.0} ~0.99
Total for theé State: .
PH 62.97 392.9° 60L.61 13.13
s o 1.32 14.8 4.65 0.99
1.13 .00 0.42

JH

Remarks; Figure#in ( ) show population and area protected by polder

4,0 12

% Stretches in other states (M. Sembilan)
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Table 181 SELECTION OF ALTERNATIVES FOR TRENGGANU (1/2)

Unic:  usipb

Benefit-Cost
Structural Measure ~ ~ _MNon-structural Heasuve
) . Bypass Dam + Land Flood :
Average Channel TFiood- - Channel Rescyict Use Proof- Selected Plag
} Annual  Popula- _ Flood Area . Iwprov. way- Improv. Polder of Devel. Change ing ALE. RYET ALCs
Stretch  Damage tion - Total Paddy sC &Y 5D . 5P Ly - NR np Fl 2.1
(el (103 ha) . : -
Basin 32 Kemaman . .
1 0.06 . 1.0 0.81 - -0.92 - .~0.39 - +0,.0 -0,21 <0.04 sC - "
2 1.30 12,4 3.07 0.10 . +0.03 - ~4.86 +0.12 +0,04 {-2.67) (-0.49) SC  sp g
' [1.10) [14,0) [2.Q0}) C . :
3 0.03 - 2.9%5 0.22 =5.67 - ~1.43 - ~0.04 +0,01 - T - -
4 . 0,79 5,6 1.73  0.14 -2. 44 - ~2.56 - +0,03 (-1,18) (~0.20)} 'sc - -
5 D.34 0.6 1.40 0,21 ~1.80 - ~0,65 - 0 (-1.00) (-0.20) - sCc - -
Cl 0.14 1.9 9.82 - 0.11 . -1.76 . - - ~0.14 o -0,42 -0.08 - - -
Hi 0.4 - 5.33 - o - ’ - - -0.09 - - - - -
Tt 0.12 1,8 1.34 = -0.34 - - - ~0.,02 -0,40 -0.08 - - -
S-total 2,79 27,3 26.45 0.78 -12.90 - ~9.89 +0,12 -0.23 ’ :
Basin 32 Kemasik .
1 0.05 6.5 1.00 0.08 -0.3% - - - -0.01 ~0.01 0 - - .
Basin 32 Kerteh ) ] )
1 - - 0.12 - - - - - [ - : - - - -
2 0.05° 0.5 - 3.97 G.05 ~0.97 - - - -0.06 - (-0.11) -0.01 - - .
3 - - 1.15 - = - - - -0.02 - - - - -
cl 0.06 0.7 . D.69 - -0.30 - - - ~0.0% (-0.14): -0.02 - - - -
S-total 0.1F - 1,20 .5.93 0.05  -1.27 - . - - ~0.09 «0.03 :
Basin 33 Paka
1 - - 1.7 -. - - - - -0.02 - - e ..
2 0.03. 0.2 2.42 0.08 -1.89 - ~2.37 - -0.03 (-1.33)_ ~0.02 '8¢ - -
3 > - 0.8 - - - - - -.01 - - - o=
S-total 0.03 0.2 4.70 0.08  -1.89 " - -2.37 - -0.06 -0.02
Basin 34 Dungun ) : .
1 .21 1.6 4.16 0.52 -1.45 - -1.19 - -0.05 -0.28 (-0.05) sC - -
2 - - 0.21 - - - -, - 0 - - - - -
3 0.34 3.5 6.96 0.45 -4.27 - -3.50 - -0.09 -0.84 (~0.13) sSC - -
4 0.28 3.4 5.12 0.22 -4,59 - - -3.82 - T =0.06 -0.63 -0.13 5C - -
5 0.01 - 0.41 0.06 -%.37 - -1.32 - -0.01 - - - - -
& 0,13 1.6 0.98 0.08 -2.3 - - - -0.01 -0.29 ~0.06 - - -
‘Tl ¢} : - 2.42 - - - - - T 0,05 - - - - -
KL - - 0.58 - - - - - -0.01 - .- - - -
J1 Q.01 - - 0.78 0.03 -1.00 - - C+ =0.01 - - - - -
1] - - G40 - S - - = - -0.01 - - .- -
S-rotal 0,98 ° 10.1 22.03 - 1,36 ~14.99 - -9..83 - -0.30
Basin 35 Merthang
1 - - 0.86 - - - - - 4] - - - - -
2 - - 10.56 - - - - - 0 - - -~ - -
S-total - - 1l.42 - - - - - 0 - -
Bastn 35 Marang :
1 S 0.16 1.4 1.27 0.20  -2.59 - - - o -0.35  -0.06 - - -
2 0.02 - 1.55  0.11  ~1.60 - - - -0.02  -0.02 - - - -
3 0.20 0.8 1.73 - -0.97 - - - -0.01 -0,16- -0.01 - - -
Al .07 0.6 2.67  0.13 -0.56 - - - ~0. 04 <0.15  -0,02 - = -
S-total 0.45 - -2.8 7.22  G.44 -5.72 - - - -0.07
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Table 182 SELECTION OF ALTERNATIVES FOR TREXGGANU (2/2)
' ' ' Unses  msiob
Benefit-Cost

Structural Neasure _ _Non-structural Heasure

‘Bypass Dam -+ Land Flood
Average Channel. Flood- Channel . Restrict Use  Proef- | Selected Plan
-Annual . Popula-  Flood Area Improv. way Improv., Polder of Devel. Change Ing alt. alt. Alc.
Stretch  Pamage- tilon Total Paddy - SC SF 5D . SP NM NR e Fl F?2 F1

: (10%) (103 ha)" . g :
Basin 36 TIbal .

T . 1.54 25,3 2.04 - -, 51 - - - +0.03 (~3.86) -0.81  5C 5C XM
2 0.78 9.1 1.53 0.18 -.29 - - - +0.01 (~1.39) -0.27 5C - NM

S-total 2.32 34.4 3.57  0.18 -0.80 - - - - +0.04 -1.08

pdsin 36.Trengganu

2.51  0.72 . +1.07 - - - +0.18  (-4.82) (-0.82) SC SC S

1 3.15 31.2
2 0.49 9.8 1.19  0.50 -12.27 - - - +0.02  (~1.56) {~0.32} SC - WM
3 0.19 2.9 . 1.53  0.51 -3.40 - - - -0.01 - -D.45 (-0.10) 5C -~  HM
4 0.33 6.3 2.16  0.42 ~7.91 - - -0.28 ~-0.01  (~0.99) (-0.20) SC ~ WM
[0.18] {3.31 [0.36} . . : ‘
Nl 0.99 17.4 4,62 2.27 -3.93 - - - +0.04  (-2.72) (-0.56) SC 5C N
N2 0.01 - 2,21 - ~3.23 - - - - -0.04 C - - - - uM
N3 0.46 9.8 5.91  0.05  -1.39 - - - ~0.6%  (-1,53) -0.31 SC - EM
Tl 0.36 7.1 2.64  0.50 - ~1.45 - = = -0.02  (-1.11) (-0:23) SC - MM
T2 0.72 15:1 1,37 6.41 -1.43 - - - 40,03 («2.39) (-0.49) SC° - WM
Bl 0.50 5.7 2,80 0.75 <1.61 - - +0.14 0 _-0.70 -0i13  SC - SP  SP
. [0.36} [3.3] [0.36] . .
B2 0.34 6.4 2.18  0.53 -0.88 = L= - 1] (~1.01) (-0.21) SC - NM
S-total 7,54 110.5 2892 .56  -37.01 - - ~0.16 3010 - -
Basin 37 Merang
1. 0.04 0.6 4.53 - - - - - -0.,06 -0.15 - -0.03 - - -
2 - - 5,63~ - - - = -0.09 - - - - -
S-total 0.04 0.6 10.18 - - - - - -0.15 -0.15  ~0.03
Basin..iﬂ Setiu .
1 - - - - - - - - 0 - e - - -
2 ~D0.05 0.8 4,76 - -1.15 - - - -0.07 ~-0.26  -0.05 - - -
3 o019 2.2 0.60 0.28  -0.85 - - - +0.01  (-0.65) (-0.14) SC sc -
4 - 0,09 0.7 1.}0 . 0.22 . -0.39 - - - -p.01 . (~0.21) (~D,D4) . SC - ~ -
¢l 0.06 0.4 2,05 0.19 -0.48 - - - ~0.02 -0.12  -0.03 - - -
Ki 0.05 0.2 0.98 0.21 -0.14 - - o= -0.01 -0.06 -0.01  SC - -
Tl 0,06 0.1 - 0,87 0.24 -0.17 - - - - -0.01 Z0.04 -0.0  sSC - -
cl 0.07 0.6 -9.42 0.18 ~2.03 - o= - -0.14 -0.16 -D.04 - - -
3 0.08 0.1 5.39 0.4l -0.59 - - - . -0,07 -0.03__ -0.01 - - -
S-total D0.66 5.1  25.15 1.13  -5.80 - - - ~0.32
Basin 38 Keluaznp Besar
1 6.31 4.3 2.08 0,26 -0.30 - - - 0 (~1.28) (-0.26) SC -~ _ SC
2 0.04 . 0.2 0.8 0,17 -0.70 - - - -0.01 -0.06  -0.01 - - -
R T & B I 1.41  0.71 -0.06 - - - 40,00 {-0.40) -0.03 sC - 8¢
K1 1.12 11,6, 5.09 2.62 H).41 - - - ¢ 40.06 (-3.42) (-0.71) SC SC ' SC
i 0.06 0.8 0.85 _0.01 _ -5.66_ - - - - -0.01 -0.26 _ ~0.05 - - -~
S-total 1.72 ° 18.3: 10.24 3,75 -6.31 - - T, N 1 T
Bagin 38 Besut ]
11313 302 . 8,93 3,03 ~0.9 - - - 40015 (£9.02) (-1.74)  SC S¢  SC
2 1.14 13.1 A0hh 2,13 +1.54 - - - +0.05 (-3.92) (-0.81) SC 5SC SC
3 0.31 1.5 1.83 . 0,16 -0.56 - - - -0.4L «0.42 © -0.06 5¢ - SC
4 0,03 - 0.6 1,17 -0 -1.33 e - - -0.02 -0,11 . -0,02 - - =
S-total 4.61 45,2 16.37 5,30 -1.31 - - . +0.17

Total for nhe.State: )
21,30 256.2° 173,27 20,31 - - - - - - -

Remarks; 1. HNotwithstanding the ha1¢uléted values, () shows plans not practical Erom socia} viewpoint
2, Figures in [ ]| show damage data for avea bunded by polder
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tabte 183 SELECTION oF ALTRRHATIVES FOR KELANTAN

Unie: ygg
. Benefit-Cost .
Structural Measure Non-structural Measyre
) Bypass Das + Land . Flood
Average . : Chanhel Flood- Channel - Restrict Use - Proof-. Selecteq p),,
_ Annuwal  Popula- Flood Atea. - Tmprov. way Improv. Polder of Devel. Change ing ALt AT Ry
Stretch  Damage -tion . Total Paddy 5C SF 5p SF 3| NR Np F1l p Ff
(io%y (103 ha) :
Basin 39 Penpg Datu ) _
R TON 1) 87.3 8.9 2.54 Mo - < - +0.23 ~19.69  -3.6L (D) (sp)
) : - . Ampro. : : : :
2 3.90 29.1 ° 5.48 3.00. Ho - - - H,08 T -6.95  -1.20 (5D} (sp) (g
: - impro. . ) .
S-total 14,61  116.4  L4.42  5.54 Mo - - - 40,31 -?6l64  -A.B1 -
- . ) impre.
Basin 39 Kemasin . _
1 1.20 13.2 . .3.00 1.63 - ~0.74 - - - +0. 01 -12D -D.62 - .
2 1.24 13.2 7.81 1.89 . -0.77 - - - -0.08 -3.23 ~0.61 C - - .
3 . L5 12.8 2.20 1l.50 -0.70 - - - +0.03 ~-3.10 -0,59 - - .
4 1.60 12.1 L.65 0.8L -0.26 - - - 0 ~3.31 -0.61 - - R
5 1.30 13,3 449 2.10 © Mo - - - - .- - - - -
. impro. : ) B
s-total 5.89 64.6  19.15 7.93  -5.07  +0.7h(*) - - =0.02  -15.66 -2.98 SF(Y} g
Bagin 3% Semefak
1 1.97 14.2 9.81- 3,50 -5.08 - - - -0.06. -3.74 -0.62 - - .
2 2.61 0.5 - 6.72  3.17 - ~2.57 - - +0,24 +0.062 -5.10 -0.8% - -
: [8.9] . [3.32} : o
3 1.12 T13.3 0 2.22 1.32 +0.13 - - - +0.02 -~3.i18  -0.61: - - -
Gl 0.35 3.7 0.93 0.64 -0.01 - - - - -0.93 —'CI._'].? - - -
Rl 1.50 19.0 2.5 1.16 +0.71 - - - +0,02 i, 42 ~-0.87 B - .
J1 0.48 5.0 1.58 0,90 H}.21 - . - - - -1.27 0,23 -~ - -
T G.95 i 2.0 2,80 2.23 =0.17 - - - +0.02 =2.3% . 0,41 ~ - -
S-total - 8.98 . 84.7 26.59 12.92 ~6. 75 -0.69(%) -~ - +0. 24 +0.02  -21.03  -3.80 SF(*) SFi*
Basin 40 Sg. Kelantan. . .
1 46.44 - 88,3 T6.74 32.42  -29.39 - 45.05  +3.75  #0.36 -76.12 -13.62 .SD 5B &
177,71 [2.51) ' :
2 3.39 38.7 6.08 0,58 -26.,22 - ~5.98 +0.82 +0.07 ~«7.02  -1.20 8P SP %
[1%9.3] [0.91) ) : : .
L1 0,20 - 2.7 1.03 0.04 -2.59 - ~-1.93 - ~0.02 -0.51 -0.10 - - -
Pl 0.83 7.3 - 2.13 0.53 -3.65 - - T 0 ~1.42 ~0.26 - - -
S-total 33.98 437.0  86.00 33.57 -22.95 - -2.86 . +0.41 -85.07 -15.18
Basin 41 Sg. Golak ' N
1 1.81 19.8-  5.91 . 2.89 +0.20 - - - +0.0F  -~5.44  -1.03 s - 8
.2 0.60 5.5 270 1:0% -2.42 - - - -0.01 -1,53  -0.28 8¢ - -
.3 (.54 5.6 1.76 1.63 ~1.3% - - - T ~1.58 -0.29% s¢ - -
4 0.24 2.¢ 2.32  0.63 ~2.42 .- - - -0:03 ~0.61  -D.I0 5 - -
5 0.49 5.9 2.27 0.38 -1.04 - - - . -0.03 - ~1.52 -0,30 s¢ -
Ll C1.09° 11.4 11.6%  1.77 -0.3 - - - =-0,14 ~3.14 =0.59 scC_ - _ -
S-total 4.77 50:2 . 26.65 7.71  -2.50 - - - -0.21  -13.82 -2.5%
Total for the State:’ )
88.23 752.9% 172,81 6?.67‘ -5,00

Bemarks; 1. Figures in [ .} Shnus1damageabilitylpopul.ation in area bunded by polder
: 2. 7(*) 1 Iuprovement of two baslns (Kemasin/Semerak} as one system. -
3, (51): Improvement under plan for Basin 40 - Stretch 1
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Table 184 'QUTLINE OF FLOOD MITIGATION PROGRAM BY ALTERNATIVE
- IN PERLIS/KEDAH/P. PINANG

Rasin ' R.I. Dam F.W. Pold. N.S. ©P.P. = ~F.a, c.C.
No. Basin Name (km) (nos) . (km) (nos) ~(103) (103) (103ha) (M$106)
ALTERNATIVE F1 _
1 Perlis 46 1 - - - 31 5 - 26
ALTERNATIVE F2 ' '
1 Perlis 34, 1 ~ - - 25 4 22
ALTERNATIVE ¥3 _ o _ ,
1 Perlis 46 1 - - - .31 5 26
KEDAH _
ALTERNATIVE F1 _ _ _
3 Kedah 31 - - - - 16 S 32
5 Muda - - 121 - - - - 50 . .10 108
Total o152 - - - - 66 - 11 - 140
ALTERNATIVE F2 o |
5 Muda . 59 - - - - 29 6 41
ALTERNATIVE F3 ‘ o
3 Kedah 16 - - - A 12 1 10
5 Muda _ 59 - - - - 29 . 6 41
Total .75 - = - & . 41 7 T 51

p. PINANG
ALTERNATIVE Fl _
Muda 19 - - - - 28

5 6 19
& Perai ' 4 - - -~ - 3 ¢ 4
7 Pinang : 2 - - = - 11 - 0 30
Total . 25 - - - - 42 3 53
ALTERNATIVE ‘F2
5 Muda 17 - - - - 25 6 19
6 Perai 4 - - - - 3 0 4
7 Pinang 2 ~ - - - 11 0 30
Total 23 - T - -39 6 53
ALTERNATIVE F3 . . .
5 Muda’ 17 -~ - - - 25 6 . 19
6 Perai b4 - - - - o3 0 S AL
7 Pinang 2 - = - R 0 30
Total 23 - T 6 753
Remarks; R.I. : River improvement, PPl Population'protedted.

¥.W. : Floodway, o ' (the year -2000)
Pold.: Polder, ' : F.A.: Flood area relieved
N.S. : Non-structural measure, C(.C.: Construction cost

' ~in person ' '
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Table 185 QUTLINE OF FLOOD MITIGATION PROGRAM
BY ALTERNATIVE IN PERAK

Basin ‘R.I. Dam TF.W. Pold. ‘N.S§, ‘P.B.  F.A.  C.C.
No. Basin Name (km) (nos) (km) (nos) (103 :(103)  (103ha) (M$106)

ALTERNATIVE F1l o
9  Kurau _ .23 - ] - - — 14 A 22

10 Perak 38— 50 1 - 340 75 584
 Total 61 - 50 1 =35 79 606

ALTERNATIVE F2

9 Kurau 13 - - - - o 2 18
10 Perak - - 50 1 - 256 a3 315

Total . © 13 ~ 50 1 - 259 95 333

ALTERNATIVE F3

-9 Kuraw 13 - .- - - o3 2 18
10 Perak - - 50 1 — - 256 .93 315
Total 13 - 50 i = 259 -85 333
Remarks; R.I. : ..River improvement, P.P.: Population protected
" F.W. : Floodway, : (the year 2000)
Pold.:  Polder, - : F.A.: Flood area relieved
" N.S5. : Non-structural measure, C.C.: Construction cost

in person
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“Table 186

Dam

" OUTLINE OF FLOOD MITIGATION PROGRAM
BY ALTERNATIVE ‘IN SELANGOR

Basin R.T. F.d. " Pold. WN.§, ‘P.p,  F.A. c.cC.
No. Basin Name (km) “{nos)  (km) - {nos) .(103) (103) (10°ha) (M$106)
ALTERNATIVE F1
11 Bernam 11 ' - - - - 3 .2 5
13 Selangor 8 . - - ~ -~ 9 8 24
14 Buloh 24 ~ - - - 25 9 13
15 Kelang 73 2 - - - 268 14 143
16 Langat 109 - - - - 115 54 _ 84
Total - 235 2 - - - 425 87 269
ALTERNATIVE F2
15 Kelang 36 2 - - - 216 4 136
" ALTERNATIVE F3
11°  Bernam 11 - - - - 8 2 5
14 Bulch 24 - - - - - 25 -9 13
15 Kelang- 73 2 - - - 268 14 143
16 Langat 109 - - - - 115 54 84
Total 217 2 - - - 416 79 245
. Remarks; R,I.:: River improvement, ‘P.P.: PopulatiOnfproteéted:
F.W¥. : Floodway, ' (the year 2000)
Pold. Polder, F.A.: Flood area relieved
N.S. Non-structural measure, C.C.: Construction cost

in person’
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Table 187 OUTLINE OF FLOOD MITIGATION PROGRAM BY ALTERNATIVE
' IN N. SEMBILAN/MELAKA/JOHOR (1/2)

Basin R.I. Dam F.,W. Pold. N.S. :?.P. OFLAL C.C.
No., Basin Name {(km) - {(nos) (km) _(nos) (103) (103)_ (lOJha). (M$106)

. ¥. SEMBILAN

ALTERNATIVE F1

‘16  TLangat 19 - S - - 6. 1 ¥
18 Linggi . 71 - - - - © 39 .6 33
21 Muar 103 1 - - -~ 44 6 ‘58
30 Pahang 24 . - - — - 12 1 18
: Total © 217 i - = - 101 14 116

ALTERNATIVE F2

18 Linggi 15 - - - = 24 1 5

21 Muar 53 1 - - - - 39 3 27
Total 68 1 - - - 63 4 32
ALTERNATIVE F3 L

16  Langat 9 - - - - 6 1 7
18  Linggi 7 - - - - 39 6 13
21 Muar : 53 1 - - - 39 L3 27

-~ Total - 143 i - - Lo 84 - 10 67

MELAKA -

ALTERNATIVE F1

18 Linggi ' 32 - - - - 31 4 12
19 Melaka 32 — 5 - - b6 7 30
20 - ¥esang - 49 - = - - 28 9 30

Total 113 - 5 = - 125 20 72
 ALTERNATIVE F2

18 Linggi - 26 Lo - - - 29 3 10
19  Melaka - - 5 - - 52 g 9
20 Kesang - 19 - - - - 15 7 20
: Total .45 - 5 - - 96 o 14 39

ALTERNATIVE F3

‘18 Linggi 32 - - - - 31 4 12
19 Melaka 32 - 5 - - © 66 7 30
20 Kesang, 49 - - - - 28 9 . 30

Total 113 - 5 - - 125 - 20 72
Remarks; R:I. :  River improvement, P.P.: Population protected
F.W. : Floodway, R (the year 2000)
Pold.: Polder, - ~ F.A.: Flood area relieved
N.S5. :. Non-structural measure, C.C.:' Comstruction. cost

in person
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Table 188 OUTLINE OF FLOOD MITTGATYON PROGRAM BY ALTERNATIVE
IN M. SEMBILAN/MELAKA/JOHOR (2/2)

Basin R.T. Dam F.¥W, Pold,. N.S§. P.P. F.A. c.C.

No. _ Basin Name (km) (nos) (km) (mos) (103) (103) (103ha) (M$106)

JOHOR |
ALTERNATIVE F1l

20  Kesang 19 - - -~ =& ’2 7
21 Muatr 163 - - ~ - 33 20 424
22 Batu Pahat 109 1 19 - - 32 29 166
23 Pontian . o S _

: Kechil 30 - - - - 21 1 18
24 Johor 58 - - - - 34 6 61

26 Mersing 9 - - - - 26 1 8

27 ‘Endau 37 - - - - 34 b 20

Total . 425 1 19 - - 184 65 704
ALTERNATIVE F2

20 “Kesang - 19 - - - - 4 2 7
21 Muar . - - - 1 - 6 0 4
22 ' Batu Pahat 93" 1 19 ~ - 28 26 156
23 TPontian .

: -~ Kechil - 25 - - - - 18 - 1 15
24 ‘Johor - - - 1 ~ 5 0 8
26 Mersing 6 = - - = 23 -1 7
27 Enday R e £ - 1 6

Total 154 1 19 2 - 102 31 203
ALTERNATIVE F3

20 Kesang 19 - o= - - 4 2 7
21 Muar - — - 1 - 6 - 4
22 Batu Pahat 109 1 19 . - - 32 29 166
23 Pontian . _

© . Kechil 30 - ~ - - 21 1 18
24 Johor - - = 1 - 5 0 8
26 Mersing 9 - - - - 26 1 8
27 Endau 37 - - = = 34 6 20 -
‘ Total 204 1 19 2 - 132 40 232

Remarks; R.I. i River improvement, P.P. 1 Population protected
F.W. : Floodway, . ~ (the year.2000)
Pold.: Polder,. o F.A.: Flood area relieved

N.S. : . Non-structural measure, . C.C.: Constructionicost
in- person ' :
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Table 189~  OUTLINE OF FLOOD MITTGATION PROGRAM
RY ALTERNATIVE IN PAHANG

P.p.  F.A.

Basin ~ R.I. Dam F.H. Pold. W.S. _ _ e,
‘No.  Basin Name (km) (nos) - (km) ‘(nos)':(103) (103)" (103ha)  (M$10)
ALTERNATIVE Fl
30 Pahdng 523 3~ - - 316 267 1,914
31 Kuantan 56 - - - - 50 ¢ 17 . 106
Total 579 3 - Co- - 366 284 2,020
ALTERNATIVE F2
30  Pahang - 3 - 4 10 63 3 412
31 Kuantan 6 - = 1 - 27 2 YA
Total 6 3 - "y 10 90 5 444
ALTERNATIVE T3
30 Ppahang B & 112 63 3 412
31 Kuantan 6 L= - 1 - 27 "2 34
Total 6 3 T 5T 112 96 5 YA
Remarks; R.I. i ‘River .improvement, p.P Population'pfotected
F.W. : Floodway, (the year 2000)
‘Pold.: Polder, F.A Flood area relieved
c.C Construction cost

¥.S. : HNon-structural measure,
: in person
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Table 190 ~ OUTLINE OF FLOOD MITIGATION PROGRAM
BY -ALTERNATIVE IN TRENGGANU

Basin . R.I. . Dam F.W. Pold. ¥N.5.- P.P. F.A. c.C.

No.  Basin Name - (lm) (nos) (km) (nosy ~(10%) (103) (103na) (u$10%)

ALTERNATIVE F1 |
32 - Kemaman 36 T - - ~ 24 7 72

33 Paka L12 - - ~ - - 2 20
34 Dungun 50 - - - - 9 16 113
36  Tremgganu 162 - - - - 145 30 276
37 Setiu - 24 - - - - 3 A 16
38 Besut 66 - - - - 62 . . 24 98

Total 350 - - - ~ 243 83 595

ALTERNATIVE F2

32  Kemaman - - - 1 - 14 -2 10
36 -+ Trengganu 29 - - i - 77 - 10 79
37 Setiu 9 - - - - 2 1 '8
38 Besut 33 ~ - - - 55 - 18 58
Total _ 71 = - 2 148 . 81 155
ALTERNATIVE 3 | T
12 Kemaman - - - - - 1 .- 14 _ 2 10
36 . Trengganu 5 = - i 34 35 3 33
38 Besut 66 - - - L= 62 24 9§ -
Total 71 - - ) 3% Il 29 141
Remarks; R.I. : River improvement, P.P.: Population protected
" F.W. : Floodway, (the year 2000)

Pold.: Polder, _ F.
¥.5. : Nomn-structural measure, C.
in person

A.: Flood area relieved
C.: Construction cost =
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Table 191 - QUTLINE OF FLOOD MITIGATION PROGRAM
BY ALTERNATIVE IN KELANTAN - ‘

Basin ' R.I. Dam F.W. Pold. N.§. P.P.. F.A,  C.cC,
No. Basin Name (k) (nos)  (km) (mos) -~ (103) (1063) (10°ha)  (MS105)

ALTERNATIVE F1

39 Kemasin - - 16 - - 266 60 102
&0 Kelantan 65 . 2 - 1 - 408 78 378
4L Galak 73 - ~ - - 50 - 27 73
Total 138 2 16 1 - 124 165 353
ALTERNATIVE ¥2
39 Kemasin - - C- - - 116 14 -
40 Kelantan 65 2 - 1 - 406 78 378
Total CE 2 - 1 - 522 92 378
ALTERNATIVE F3 | .
39 Kemasin - - 16 - - . 266 60 102
40 Kelantan 65 2 - 1 - 408 78 378
41 Golok 10 - - - - 20 6 17
Total 75 2 16 1 = 694 - 144 497
Remarks; - R,I. : _River-improvement, P}Pe; PopulatiQh'Qerected
: - F.W. @ Floodway, (the year 2000)

Pold.: Polder; F
M.§5. : WYon-structural measure, C.
in person

.A.; Flood area relieved
C.: Construction cost

P~220



Table 192~ RECOMMENDED PLAN FOR FLOOD FORECASTING
. AND WARNING SYSTEM

People Rel'ved Construction Construction

Basin No. River Basin by F/F (103) Cost (MS106) Period
1 Perlis 9.0 0.9 5MP
5 Muda . 10.2 . S 5MP
7 . Pinang. 5.5 0.8 5MP
10 _Perak/l . 162.9 0.7 - 4MP
13 ' Selangor Ah 0.5 5Mp
i . Kelang 113.2 - 1.5 4MP
16 ' Langat : 20.6 0.5 5Mp
18 Linggi . _ 14,6 0.9 . SMP
19 Melaka 25.2 1.1 SMP
21 Muar 14.2 1.8 SMP
23 " Sekudai 9.2 1.0 4MP
Tebrau 5.8 0.5 4Mp
24 . Johor A 0.8 4MP
30 . pahang/l : 99.1 1.0 © 5MP
31 Kuantan = - 8.5 0.5 5MP
32 Kemaman 6.7 0.5 4MP
34 Pungun 2.6. 0.6 - 4MP
36 ‘Trengﬁanuli_ 20.5 0.4 4MP
38 Besut/1l 15.1 0.2 4up
39 ‘Kemasin/Semarak 7.1 0.3 4MP
40  Kelantan/l, 213.5° 0.7 4MP
41 ' Golok o 12.7 0.2 - 4MP
Total ' 785.0 16.6
207 Tawau 8.5 2.4 6MP
210 - Segama - : 3.5 4.1 TMP
211 : Kinabatangan 4.3 4.2 . 4MP
217 "~ Bongan:. 12,7 3.0 " 5MP
218 ' Kadamaian - 6.5 2.2 . 6MP
221 " Papar L1402 2.1 5Mp
224 © Padas 3.0 5.4 TMP
Total 52.7 23.4
229 © Limbang 2.6 3.6 7MP
230 Baram 6.0 9.8 SMP
231 Miri- 14.0 2.3 6MP
233 Niah 5.0 2.6 TMP
236 Kemena 11.1 4.1 - 6MP .
237 Tatau 2.7 3.8 7Mp -
241 Rajaug 16.6 19.9 6MP
245 Sadong 5.0 2.7 4MP
246 ' Sarawak 22.9 3.4 SMP
Total 85.9 '52.2

Remarks; 'il: Additional;flood forecasting stations be recommended.
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T&ble 193 PUBLIC DEVELOPMENT EXPENDITURE FOR ALT. Fl

Unit: M1il., ™ Dollars

B'n ' ' :
© No.  Basin Name 4P 5MP 6MP MP | Total
Il Perlis . 0.00 25.99 0.00 0.00 25,99
3 Kedah : 0.00 0.00 0.00 31,94 - 31.94
5 Muda * : 0.04 26.51 45.58  55.15 127,28
6 Perai. - ' 0.00 0.00 0.00 3.56 : 3,56
7 P.Pinang 0.00  15.00  15.00 0.00  30.00
9 Xurau 0.00 22.40 0.00 0.00 22,40
10  Perak 0.00 132.50 212,50 238,50 583.50
11 Bernam 0,00 - 0.00 0.00 5.41 5.41
13 Selangor ' 0.00 = 0.00 0.00  23.64 - 23.64
14 Buloh ©0.00 0.00 12.87 0.00 12.87
15 Kalang - 26.40 38.72 - 38.72 38,71 142.55
16 ' Langalt * D.00 28.12 28.12 34.84 91,08
18 Linggi *# 0.31 37.72 7,21 0.00 " 45.24
19  Melaka . 0.26 10.88 5.78  13.37  30.29
20 Kesang * 1.80 170 16.43  16.43-  36.36
21 Muar * 0.00 120.00 189.52 172.46 481,98
' 22 -Batu Pahat 40,00 35,00 55.00  36.26 166.26
23 Pontian Kechil . 1.50 . 16.54 0.00 0.00 :18.04
24 Johor 0.00 0.00  30.00 31.49 61.49
26 Mersing 0.00 0.00 0.00 8.25° 8.25
27 Endau 0.00  0.00 S.61 14,85 20,46
30 Pahang * . 5.39 462.69 695.60 767.92 1931.60
31  Kuantan © 0.00  -0.00  36.19 69.31 105.50
32  Kemaman - 0.00 0.00  36.15 36.15 72.30
33 Paka 0.00  0.00 0.00 20.35 20.35
34 Dungun : 0.00 0.00 45.00 67.64 112.64
36 Trengganu 0.00 83.27 96.20 96.21 275.68
37 Setiu 1.50  14.97 0,00 0.00 . 16,47
38 Besut 0.00 61.34  36.26 0.00 - "97.60
39 Kemasin : 0.00 51.13  51.14  0.00 102.27
- 40 Kelantan 16,70 33.50 112.00 215.30 :377.50
41 Golok 6,70  33.30 33.30 0.00 73.30
' Total 100,60 1251.28 1804.18 1997.74 5153.80

Remarks: Populatlon GRP growth followed Case 1 (High growth)
Basin marked are inter-state river basin.
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Table 194 ANNUAL RECURRENT EXPENDITURE FOR ‘ALT. ¥l

Unit: Mil. M Dellars

B'n ' '

No . Basin Name 4MP -~ 5MP 6MP Mp Total
1 Perlis 0.00 0.00 " 2.60 2.60 5.20
3 Kedah _ : 0,00 0.00- 0.00 0.00 . 0.00
5 Muda * 0.00 0.30 2.95 7.50  10.75

"6 Perai 0.00 0.00  0.00 0.00 0,00
7 P.Pinang 0.00 0.00 1.50°  3.00 4.50
9 Kurau 0.00 0.00 - 2,25 2.25 14,50

10 Perak - 0.00 0.00 .13.25  34.50 47.75
11 Bernam . 10,00 0.00 0.00 '0.00  0.00
13 Selangor . 0.00 0.00 0.00 . .0.00 0.00
14 Buloh . - 0.00 0.00 0.00 1.30 1.30
15 Kalang 2,50 5.15 7 9.00 12,90 29,55
16 Langat * 0.00 0.00 2.80  5.60 8.40 -
18 Linggi * “0.00 : 0.05 3.85.. 4.55  Bi45 .
19 Melaka : 0.00 0,05 1.10 1.70 2.85°
20 Kesang ¥ : 0.00 = - 0.20 = 0.35 2.00 2.55
21 Muar % © 000 0 0,00 - 12.00  31.30 43,30
22 Batu Pahat 0.00 4.00 . 7.50  12.50  24.00
23  Pontian Kechil 0.00  0.15: - 1.80 1.80 3.75
24 Johor - ©0.00 - 0.00 0.00 - 3.00 3.00
26 Mersing . “0.00 0,00 0.00 ' 0.00 . 0.00
27 ‘Endau © 0,00 0,00 0 0.00 0 0.55 0.55
30 Pahang * - - 0.00 - 0.55 43,00 112,55 156.10
31 Kuantan - 0.00 = -0.00 0.00 ~3.60 - 3.60
32 Kemaman . 0,00 0.00 .0.00 3,60 3.60
33 Paka - . 0,00 0,00 - 0,00 .0.00  0.00
34 Dungun | . “0.00 °0.000 © 0.00 4,50 4.50
36 Trengganu 0.00 0,00 8.35 - 17,95  26.30
37 Setiu . 0,00 - 0,15 1.65 - - 1.65  3.45.
38 Besut @ : 0.00 0.00 6.15 - 9.75 15.90
39 Kemasin - S 0.00 0.00 " 5.15 10435 '15.50
40 Kelantan £ 0,00 1465 -2.25 12,00 15.90
41 Golok : 0.00 0.65 4,00 7.35 12.00
Total ©2.50 12.90 131.50 310.35 457.25

‘Remarks: Population,GRP growth followed Case 1 (High growth).
Basin marked * are inter-state river basin,
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Table 195 PUBLIC DEVELOPMENT EXPENDITURE- FOR ALT, ¥2

Unit: Mil., M Dollars

B'n ' .
No. Rasin Name 4Mp - 5MP- - . 6MP TMP Total
1 Perlis 0.00  21.99 0.00 0.00 21.99
3 Kedah 0.00 0.00 - . 0.00 0.00 0.00
5 Muda * C 0.04. 26451 14.94 18.75  60.24
6 Perai : 0.00 0.00  0.00 3.56 3.56
7~ P.Pinang 0-00 15.00 15.00 0.00 30.00
9 Kurauv © 0 0.00 18,02 0 0.00  0.00 18.02
10 Perak - ' 0,00 32,50 132.50. 150.00 315.00
14 -Buloh 6.00 0.00 :0.00 .0.00° ° 0.00
15 Kalang 22.80 59.08" 54.60 0.00 136.48
16 Langat % S 0.00 0.00  :0.00 © 0.00 0.00
18 Linggi * 4.76 5.29 0.00 . 5.50° 10.26 -
19 Melaka - 0.00 - 0.00 - 8.50 0.00 8.50
20 Kesang * 1.80 © 1.70  11.38 . 11.38  26.26
21 Muoar * 0.00 0.00 - 14.26  16.09 30.35
22 Batu Pahat 40,00 35,00 . 55.00  25.92 155.92-
23 Pontian Kechil . 1.50  13.73°° 0.00 0,00 15.23
24  Johor ! 0.00 0.00 0.00 8.00 8.00
26 Mersing " ' 0.00° 0.00 0.00 6,60 i 6.60"
27 Endau - 0,000 0.00 - 5.61 0.00 5.61
30 Pahang * 5,39 127.05 14647 133.20 412,11
31 Kuantan 0,00  0.00 0.00  34.06 34.06
32 Kemaman ' 0.00 9.75. 0.00. 0.00 9.75
36 . Trengganu - 0,00 G.00 - 20.79 58.08 78.87
37 Setiun : 1.50 6.17 7. 0.00. 0.00 7.67
38 Besut 0.00 24,71  32.96 0.00 57.67
40 Kelantan 16.70 33.50 112.00 215.30 377.50
Total 94.49 420.50 624.01 686.44 1825.44

Remarkss Population GRP growth followed Case ' 1 (High growth)
Basin wmarked % are inter-state river basin. -
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Table 196 ANNUAL RECURRENT EXPENDITURE FOR ALT. F2

Unit: Mil. M Dollars

B'n
No. - Basin Name 4MP - 5MP 6MP TMP Total
1 Perlis: 0.00. - 0.00 2,20 2.20 4.40
5 Muda * 0.00 0.05 2,70 4.20 6.95
6 Perai 0,00 0.00 0.00 0.00 0.00
7 P.Pinang 0.00 . 0.00 1.50 3.00 4,50
9 Kurau . _ 0.00. 0.00 1.80 1..80 3,60
10 Perak - - 0,00 0.00 . 3.25: 16.50 19.75
14 Buloh 0.00 0.00 - 0.00 0.00 0.00
15 Kalang 0.00- ' 0.55° 6.68 11.94 19,17
18 Linggi * 0.00 0.48 1.01 1.01 2,50
19 Melaka 0.00 . 0.00 .00 0.85 0.85
20 Kesang * 20,00 0.18 . . 0.35 1.49 2.02
© 21 Muar * 0.00:  0.00 0.00 1.03 1.03
22 Batu Pahat 0.00 4,00 . 7.50 12.50  24.00
23 Pontian Kechil 0.00- 0.15 1.52 1.52- 3,19
24 Johor : 0.00  0.00 ¢.00 8.00 0.00
26 Mersing . _ 0,00 . 0,00  0.00  0.00  0.00
27 - Endau . . 0.00 - 0.00 ° 0.00  0.56 0.56
30 . Pahang .* 0.00 11.15 - '14.40  19.85 A5.40
31 Kuantan - . 0.00 0.00 .= 0.00 0.00 ' 0.00
32 Kemaman . 0.00 0.00 0.98  0.98 1.96
36 Tréngganu - 0.00 0.00 ° 0.00 2.08 2.08
37 Setiu . 0.00  ~ 0.15 0.76 0.76 1.67 .
38 Besut - 0.00. = 0.00  2.47 - 5.77 8.24
40 Kelantan | : 0.00 - 1.67  2.27 11.07 15.01
Total. 0.00 . 18.38 49.39 . 99.11 166.88

Remarks: Population;GRP growth followed Case 1 (High growth).
Basin marked * are inter-state river basin.
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Table 197 PUBLIC DEVELOPMENT EXPENDITURE FOR ALT. F3

Unit: Mil. M Dollars

B’'n : .
No.  Bagin Name 4MP . 5MP 6MP "~ 7MP Total
1 Perlis 0.00 ©25.99 0,00 - 0.00 -25.99
3 Kedah 0.00 “0.12 0,00 9.94 10.06
5 Muada * 0.04 26.51 14.94 18.75 60.24
6 . Perai 0.00 000 0.00 3.56 3.56
7 P.Pinang . 0.00: 0.00 15,00 - 15.00 30.00
"9 Kurau 0,00 ©18.02 - 0.00 - .00 18.02
10 Perak 0.00 32.50 132,50 150.00 315.00
11 Bernam 0.00 0.00 0.00 5441 “ 5,41
14  Buloh 0.00 - 0.00 12.87 . 0.00 - 12.87 . _
15 Kalang 26 .40 ‘38.72 38.72 38.71 142,55
16 Langat * : -0.00 28.12 -28.12 34 .84 91.08
18 Linggi * 0.31  37.72 7.21  0.00 - 45.24
19 Melaka - - 0.26 10.88 5.78  .13.37 30.29
20 Kesang * : 1.80 1.70 " 16.43 - 16.43 - 36.36"
21 Muar * .- - 0.00. 0.00  14.26  16.09 30,35
22 Batu Pahat 40,00 35.00 55.00 '36.26 166.26
23 Pontian Kechil - 1.50 16.54 .00 - 0.00 18.04 .
24 Johor - 0,00  .0.00 0.00 8.00 - 8.00
26 Mersing - 0.00 0.00 0.00 . 8.25 8.25
27  Endau - 0.00 0.00 5.61 . 14.85 20.46
30" Pahang * 5.39 127.05 146.47. 133.20 412.11¢
31 FKuantan: : 0 0.00 0.00 .0.00 34.06 34.06
32 Kemaman .- 0.00 . 9.75 - 0.00 - 0.00 S 89.75¢
36 Trengganu - 0.00 12.49 - 0.00. 20.79 33.28
38 . Besut ' : 0.00 61.34 36.26 0.00 - -97.60
39 Kemasin 000 0 51.13 -51.14 0.00 102.27-
40 FKelantan . 16,70 33.50 112.00 215,30 377.50
41 Golok - 6.70° - 9,91 0.0 0.00. . -16.61
Total 99,10 576.99 692.31 792.81 12161.21

Remarks: Population,GRP growth followed Case 1 (High growth), .
Basin marked * are inter-state river basin.
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Table 198 ANNUAL RECURRENT EXPENDITURE FOR ALT. F3

" Unit: Mil. M Dollars

B’n . . X .

No. . Basin WName 4MP 5MP 6MP p Total
1 Perlis 0.00 0.00 2.60 2460 5.20
3 Kedah 0.00 0.05 0.05 0.05 0.15
5 Muda * 0.00 0.05 2.70 4.20 6.95
6 Peral 0.00 0.00 0.00 0.00 0.00
7 P.Pinang _ 0.00 0.00 “0.00 1450 1.50
9  Kurau 0.00 0.00 . 1.80 1.80 3.60 -

10 Perak 0,00 0.00 = 3.25 16,50 19.75
11 Bernam 0.00 0.00 0.00 0.00 0.00
14 Buloh 0.00 . 0.00 0.00 . 1.30 1.30
15 Ralang - 2.50 5415 9.00  12.90  29.55
16 Langat * 0.00 0.00 2.80 5.60 8.40
18 Linggi * 0.00  0.05 3.85 4,55  8.45
19 Melaka . 0.00 0.05 . 1.10 = 1.70 2.85
20 " Kesang * 0.00  0.20 0.35 2.00 2.55
21 Moar * 0,00 0.00 0.00 1.03 ° 1.03
22 Batu Pahat 0.00 4,00 7,50 12.50 24.00
23 © Pontian Kechil 0.00 0.15 1.80 1.80 3.75
24 . Johor 0.00  0.00 - 0.00 . 0.00 - 0.00
26 . Mersing . 0.00 . 0.00 0.00 0.00  0.00
27 Endau ~0.00 0.00° . 0.00 0.55 - 0.55
30 ~ Pahang * 0.00 11.15  14.40  19.85 45.40
31 Kuantan ' 0.00 0.00 0.00 0.00 0.00 -~
32 Kemaman : -G.00. 0.06 ~ 1,00 . " 1.00 2:00
36 . Trengganu 0.00 - 0.45 ~0.45 . 0.45 1.35
38 Besut - 0.00 - 0.00 ~ 6.15 . 9.75 15.90
39 ‘Kemasin 0,00 0,00 5.15 10.35 15.50
40  Kelantan - 0.00°  1.65 2,25 12,00 - 15.90
41 Golok 0.00 0.65 - 1.65 ~ 1.65 3.95
Total _ 2,50 23.60 . 67.85 125.63 .219.58

Remarks: Population,GRP growth followed Case 1 (High growth).
Basin marked * are inter-state river basin.
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BUDGET ‘SCHEDULED FOR 4MP PERIOD

Remarks; /1:

Source} Ref.

Table 199 _
(FOR MAJOR PROJECTS)
' Unit: M$lO§
: Project Disbursed’ Budget /1
State (River) up to TMP for 4MP
Perlis - - -
Kedah - - ~
P. Pinang Tembus 0.62 0.04
Perak - - -
Selangor :Kelang - 26.40 /2
: (Kuala Lumpur)
N. Sembilan - - ~
Melaka Bharu - 0.31
: Duyong - - 0.26
Johor Kesang : 1.00 1.80
Batu Pahat . - 1.00 13
:Sekudai - .12
_ Tebrau - .0.38°
Pahang ‘Pekan Polder 204 5.1
_ ' Mentekah Polder 0.05 0.28
_ Trengganu Setiu 0.06 1.50
Kelantan : Pas{f Més:Buﬁd_ - 10.00
Pasir Pekan Bund- - S 6.70°
Golok Bund - 6.70
Total 3.77 61.60 {3

Excludlng budgets for minor projects (See Table 13),
flood forecasting system (M$2.09 x 106 - Peningular
only), coastal dredging (M$47.68 x 106), Machap dam

(MS$3.0 x 106)

Out of total budget M$/5 x'lOG which includes cost for
Batu dam, M$26. 40 x 100 allocated to flood control

On top of M$1.0 x 1006, an additional budget M$39 x 106
is proposed in this study to include the flood control
cost of Bekok and Semberang dams which are to be im-

plemented in 4MP period (Ref. Sectoral Report - Water

Resources Planning)

b
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Table 200  PROCUREMENT OF DREDGERS
Unit: M$106

No. of River ' . | Annual
: Needing Estuary No. of Dredgers /1  Procurement Operating
State’ Dredging’ . to be Allotted = Cost 12 . {ost
Perlis : - | - = | -
Redah | 2 0.10./3 1.0 0.1
P. Pinang : 3 S 0.25 /3 . 2.5 0.2
perak 1 0.15 /3 s 0.10
Seléngor 2 0.25 Lg. 2.5 0.2
N. Sembilan : - : - o - -
Melaka 1 0.25 /3 2.5 0.2
Johot 4 1 10 0.7
Pahang ' 6 _ 2 | 20 1.4
Trengganu- - 11 3 30 : | Zfl
Kelantan 6 2 | 20 1.4
Total =~ . 36 9 /3 90 6.4
‘Remarks; /1l: Tentative allocation of 9 units of'lé—iﬁch'clasé'aredger
/20 MS10 x 106/dfedger .: _ _._. S |
/3: 'Expressed in number equivalent to 14—iﬁch class dredger.

"t

Alternatively, procurement of small dredgers or Contract
dredging rather than Departmental dredging recommendable
for these states.
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Table 201 . GOVERNMENT PERSONNEL-REQUIREMENT
Unit: person

Tech. Techni~ -Adm.
Engineer . Assist. cilan.: OQOthers Staff Consult,

Structural Measures

Government staff
during construction

Annual constr. cost

less than M$2.5x 108 2 3 K 10 1 1
2.5 - 5 : o 3 b 10 - 12 1 2
5~ 10 5 6 15 14 2 3
10 - 15 7 8 20 18 2 4
15 - 20 S 10 10 30 20 3 6
20 - 30 | 15 15 35 25 4 8
30 - 50 20 20 40 30 6 10
50 - 75 - 25 - 25 50 40 7 12
75 - 100 .30 30 60 45 8 15
_Operétion and
maintenance staff
Part of staff during
construction to he . _ - :
remained as 0O&M statf . 5% 0 10% - 10% 107% 10% 0
Table 202 OPERATING CREW OF DREDGING FLEET
' . . : Unitc: pérson
S _Tech. Techni- - . - Con-
Trade _ Engineer  Assist. cian Various sultant Total
For one fleet 1 1 N 15 o 5'- .18

{l4-inch class)
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' Table 203 MAN~POWER REQUIREMENT.

State: Perlis

e rom et e e 3 1A o Bt B 13 2 o i T T A bl S S S L S 418 ol 10 il i A 8 52 0 8 A 4o ot B o o 3

Alt. Fl.
Congtr.,

O&M

Alt. F2

Constyr,.

0&M

Alt. F3
Constr.,

O&M

Eogineer

T.Assis’
Technl’'n
Others
Total G. staff
Consultants

Engineer
T.Assis”’
Techni’n
Others

Total G. staff

Engineer

T.Agsis”

Techni’n

Others _

" Total G. staff
Consultants

Engineer

T.Assis’
Techai’n
Others

Total G. staff

Engineer
T.Assis’

Techni’n

Others
Total G. staff
- Consultantsg

Ehgineer

“I'.Assis’

Technl'n
Others
Total G. staff

coooe oCcoooo CCOOO OooO0OO0

oCc oo

co0Oo
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State: Kedah

Alt, Fl
Constr,.

O&M

Alt. ¥F2
Coustr.

. O&M

Engineer
T.Assis”’
Techni’n
Others
Total G. staff
Consultants

Engineeér
T.Assis’
Techni'n
Others

Total G. staff

Engineer
T.Assis’
Techui’n
Others
Total G. staff
Consultants

'Engineer
. T.Assis’

Techni’n

. Others

Alt, F3
Constr.,

o8

Total G. staff

Engineer

T.Assis”’

Techni’n

Others .
Total G. staff
Consultants .

Engineer-
T.Agsis”

" Technl’n

Others .
Total G. staff

Table 204 MAN-POWER REQUIREMENT

Unit: Person

AMP  5MP 6MP 7MP
0 5 5 10
0 8 8 16
0 15 15 30 -

0 14 14 28"
0 42 42 84
0 - 3 3. 6
0. 0 1 2
0 0 2 4
0 0 2 4
0 0 2 4
0 0 7 14
0- 5 3 0
0: 8 5 0
0 15 10 Q.
0 14 12 0
0 42 30 0
0 3 2 0
0 0 1 “ 2
0 0 2 4
0 0 2 3
0 0 2 4
0 0 7 13
0 7 3 2

-0 12 5. 4

"0 19 10 4.
0 24 12 10
0 62 30 20
0 4 2 1
0. 0 2 3
0: 0 4 6
0 0 3 4
0 0 3 5
0 0 120 18
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State: Pulau Pinang

Alt. Fl
Constr.,

O&M

Alt, F2
Coanstr.

O&M

- Constr.

O&M

Engineer
T.Assls’
Techni’n
Others
Total G. staff
GConsultants

Engineer
T.Assis’
Techni’'n -
Others

Total G. staff

Engiﬁeer
T.Agsis”
Techni’n

_ Others -

Total G}lstaff
Consultants

Engineer
T.Asgis’

" Techni’n

Others

Total G. staff

-Engineer

T.Assis’

Techni’'n

Others .
Total G, staff
Consultants

Engineer
T.Assis’
Techni’n -
Others

Total G.estaff‘"

he = |y PO b
co0oo OO MMM

P S

coooo
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Table 206 MAN-POWER REQUIREMENT
Unit: Person

State: Perak

ey P i k28 b g At im R R . om am i sm bk o S 3 P S o kAl g R A b bt gm0 B o D ey () b s ARk R b e e A i s ek o g a8 o

Alt, Fl o
Constr. Engineer 0 18 20 20
T.Assis’ 0 24 26 26
Techni’n 0 45 40 40
Others 0 37 30 -30
Total G. staff 0 124 116 116
Consultants 0 10 10 10
O&M Engineer 0 0 2 3
T.Assis’ 0 0 5 8
Techni’n 0 0 5 9.
Others : 0 0 5 8
Total G. staff. 0 0 217 2B
Alt. F2 . o
Constr.  Engineer 0 8 15 20
T.Assis’ 0 13 19 26
Techni’n 0 - 25 35 &40
Others 0 26 25 30
Total G. staff Q- 72 . 94 116
Consultants 0 5 8 10
O&M Engineer 0 0 2 3
T.Assis’ 0 .0 4 7
" Techai’n 0 0 3 7
Qthers 0 0 4 7
Total G. staff 0 -0 13 24
Alt., 3 . : :
Constr. Engineer 0 7 15 - 20
- T.Assis”’ 0 12 19 . 26
Techni’'n 0 19 35 7 40
Others 0 24 25 30 -
Total G. staff 0. 62 - 94 116
Consultants 0 b - 8 10
0&M Engineer 0] 0 .2 3
‘ T.Assis” 20 4] 4 7
Techni’n 0 0 3 7.
- Others . -0 0 3 L6
" Total G. staff- 0 0 <12 23
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Table 207 MAN-POWER REQUIREMENT

Unit: Person
State: Selangor

e ot 28 8 a3 i o s i k8 A ALt 18 ok T 8 T e i R P A R 8 9 R R i S o o +18 ) ol S . ol 3 53 D 8 it o o o B Bt

Al Fl :
Constr. Engineer 5 10 13 15
T.Assis’ : '8 16 21 25
Technl’n’ ' ~ 15 30 40 44
Others . 14 28 40 50
Total ¢. staff 42 84 114 134
Consultants - 3 6 8 7
‘O&M Engineer 0 1 3 6
TeAssis’ o 0 2 6 12
Techni’n 0 2 6 11
Others _ 0 2 6 12
Total G. staff 0 7 21 41
Alt, F2
Constr. Engineer -3 7 1 -0
T.Agsis’ 5 10 10 0
Others -10 20 20 0
Techni’n : 12 18 18 - 0
‘Total G. staff 30 55 55 0
Consultants .2 4 A 0
O&M Engineer 0 1 2- 3
~T.Assis” 0 2 N
Techni’n 0 1 3. 5
Others .0 2 4 ]
Total G. staff 0 6 13 20
Alt. ¥3 '
Constr. Engineer B 5 10 " 13 12
T.Assis’ : - 8 16 21 20
Techni’n 15 30 40. - 34
Others = ¢ S 14 28 40 - 38
Total G. staff 42 84 - 114 104
Consultants 3 6 - 8 7
0&M -Englineer 0 1 3 .6
T.Assis”® 0 2 6 12
Techni’n 0 2 6 11
Others 0 2 . b 12
0 7 c 21 41

Total G. staff
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Table 208 MAN-POWER REQUIREMENT .
Unit: Person

State: Melaka -

A AL A A R i . A L A T o o ok il R e i i i 30 KR e s I L KR e A R S £ o ) A A€ AP A LM Lk el e Ml g L0 e T A P LU WA

Alt, Fl

Constr. Engineer 4 4 7 6
T.Assis’ 8 8 13 10

Technl’n B 8 i8 20

Others 20 20 32 24

Total G. staff 40 - 40 70 60
Consultants 2 2 4 4
O&M Engineer 0 2 4 i
: T.Assis’ 0 4 8 14
Techni’n 0 2 [ 7

Others 0 2 4 8

Total G. staff 4] 10 20 36

Alt, F2 _

Congtr, Engineer -2 0 4 4
T.Assis” 4 0 8 -8

Techni’n - 4 0 8 -8

Others . 10 0 20 20

" Total G. staff 20 0. 40 40
Consultants 1 0 2 2

Q&M Engineer 0 i | 3
T .Assis” 0 2 2 6
Techni’n 0 1 1 3

Others 0 1 -1 3

Total G. staff 0 5 5 15

Alt, E3

Constr. Engineer 4 4 7 6
T.Assis” 8 3 13 10
Techni’n = '8 8 - 18 20

Others 20 20 32 24

Total G. staff 40 40 70 - 60

". Consultants 2 2 L4 4

0&M Engineer - 0 Z 4 7
T,Assis’ ) 4 8 14
Techni’n .0 2 4. 7

Others : 0] 2 4 8

Total G. staff © 0 10 20 36
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State: Wegrl Sembilan

Alt. Fl
Constr.,

0&M

Alt. F2
Constr.

oM

Alt. F3
Constr.,

O&M

Engineer -

- T.Assis’

Techni’n’
Others

Total G. staff

.~ Consultants

Engineer

- T.Assis’

Technl’n
Others
Total G. staff

Engineer -

T.Assis’

Technin

Others .
Total G. staff
Consultants

Engineer
T.,Assis’
Techni’n
Others

Total G. staff

Engineer
T.Assis’
Techni’n

" Others

‘Total G. staff
Consultants

Engineer
T.Assis’

~Techni’n

Others
Total G. staff

Table 209 MAN~POWER REQUIREMENT
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Table 210 MAN-~POWER REQUIREMENT -
Unit: Person

State: Johor

R ik ol el R e ik ek il o8kl b ab e 8 Rk W ot W LES Rl Y i Ak e A PV b okl i i R ol 3 ol 2 A i ol ol AR AL M i R L R} il ek k8

Alt. Fl _

Constr., Eanglneer 9 25 - 36 35,
T.Assis’ 16 36 52 51
Techni’n 23 64 83 - 84
Others . 34 61 82 80

Total G. staff 82 i86 253 250
‘Consultants 5 14 i9 19

0&M Engineer G- 3 7 12
.T.Assis’ 0 6 15 26
Techni’n -0 4 12 22
Others ¢ 4 12 21

Total G. staff 0 17 46 381
Alt, ¥2 L

Constr., ¥ngineer 9 10 .9 11~
T.Assis’ 16 17 14 20
Techni‘n 23 29 24 27
Others _ 34 3% 28 - hb

Total G. 'staff = 82 92 75 . '10Z

Consultants 5 . 8 5 6

O&M Engineer 0 3 6 -9

'~ T.Assis’ : 0 6 12 18
Techni’n 0 4 8 12
Others 0 [ 9. 13 .

" Total G. staff 0 17 35 52

Alt, F3 - _

Constr. Engineer - 9 - 10 11 - 15
‘T.Assis’ : 16 i7 - 18 D26
Techni’n 237 . 29 28 43
Others " 34 36 . 38 . 58

Total G, staff 82 92 95 142
Consultants - . 5° ) 6 - 9

O&M Engineer 0 3 6. 9
T.Assis’ 0 6 12 ~18
Tachni “n 0 4 g 12 .
Others 0 4 - 9 13 -

Totzal G. staff 0 17 w35 52
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Table 211 MAN-~POWER REQUIREMENT -

Unit: Person

State: Pahang ‘
4MP SMP 6MP TM™p

o U L v g RS N M S R A % T oY P AL 8 Al AT i 0 ek i o R b kb en mim inip o e T B kb ke .

Alt. Fl _
Constr. Engineer 2 30. 35 37
- T.Assis’ 4 38 - 46 48
Techni’n 4 60 75 80
‘Others _ 10 45 59 63
Total G. staff 20 173 215 228
Consultants i 15 18 19
0&M Engineer ¢ 1 3 6
T.Assis’ 0 2 6 12
Techni’n 0 1 7 i5
Others V] 1 5] 13
Total G. staff 0 5 22 46
Alt. F2. ¥ ‘
Constr. FEngineer 2 15 15 20
. T.Assis’ 4 19 19 27
Techni’n 4 35 35 50
Others 10 25 . 25 39
Total G. staff 20 94 . 94 136
Consultants 1 8 8 11
0&M ‘Engineer 0 1 2 3
T.Assis’ 0 2 5 .8
Technl’n 0 I .5 9
Others _ 0 1 4 7
Total G. staff 0 5 16 . 27
Alt. F3 BT
Constr. Engineer 2 ‘15 " 15 S20
T.Assis’ 4 ‘19 19 27
Techni’n 4 35 35 50
Others o 10 25 25 -39
Total G. staff 20 94 94 136
Consultants 1 8 8 . 11
0&M Engineer 0 1 2 3
T.Assis’ 0 2 5 R
Techni'n - -0 1 5 9
Others : 0 1 4 7
Total G, staff 0 5 16 27
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Table 212 MAN-POWER REQUIREMENT
Unit: Peréoh_
State:'Trengganu

Ml N 0w A3 L A L 0 O D LR b A Al P A B R ) S EE TS h rr aR r R 7mt h m Yo  m  t o S 7 e ot e S o

Alt. Fl o
~ Constr, Enginser 2 20 25 25
T.Assis’ 4 28 37 36
Techni’n 4 60 75 75
Others _ 10 50 62 64
Total G. staff 20 158 199 200
Consultants 1 12 15 15
O&M Engineer 0 1 4 8
T.Assis’ 0 2 8 16
Techni’'n 0 1 7 C 16
Others . 0 1 7 15
Total G. staff 0 5 26 '55
Alt., F2
Constr, Engineer 2 7 8 7
T.Assis’ 4 13 13 10
- Techni’n 4 18 25 20
Others 10 32 26 18 -
Total G. staff 20 70 72 55
Consultants 1 4 5 4
O&M Engineer 0 1 4 6
T .Assis” 0 2 8 12
Techni'n 0 1 4 7
Others 0 1 5 9
Total G. staff 0 5 21 34
Alt. F3
Coustr. Engineer 0 11 5 3
"~ T.Assis’’ 0 18 8 -5
Techail’n 0 28 15 - 10 .
Others 0. 38 14 12
Total. G. staff 0 95 42 30
Consultants 0 6 -3 2
O&M Engineer 0 . 0 3 4
- T.Assis’ 0 0 6 '8
Techni'n - - 0 0 4 6
Others 0 0 4 i)
Total G, staff 0 0 17 24
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Table 213 MAN-POWER REQUIREMENT

State: Kelantam =

Unit: Person

a5 m s B o ik e kRGBT LS L L U 54 L Lt Sl UL 44 PR LA L3 fke il ok R ik v v s R A o3 o ke S S iR T P

Ale. Fl .
Constr, Engineer
T.Agsis’
Techni’n
Others
Total G. staff
Consultants

o&M Engineer
T.Assis’
Techni’‘n

Others o

Total G. staff

Alt. F2 :
Constr. Engineer
T.Assis’
Technin
Others -
Total G. staff
Consultants

O&M Engineer
T.Assis’
Techni’n
Others
Total G. staff

Alt. F3
Constr, Englneer
' T.Assis’
Techni’n
Others

Total G. staff

Consultants

O&M Engineer
: T.Asgis’
Techni’n
Qthers
Total G. staff

o It e I i o Y T

14
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Table 214 BENEFTCIAL AND ADVERSE EFFECTS OF FLOOD
| ~ MITIGATTON ALTERNATIVES IN PERLIS

for construction of facilities

. Alternative
Ttem Fl . ¥2 73
1. National Economic Development
1.1 Economic Benefit :
Damage reduction/L (M$109) 1.7 1.5 1.7
1.2 Economic Cost o
Flood mitigation work (M$106) 1.0 0.9 1.1
1.3 EIRR (%) ~11.9  11.0  10.8
2, Environmental Quality
2.1 Benefiéial Effect |
Length of improved river stretch  (km) 46 34 46
2.2 Adverse Effect - - -
3. Social Well-Being
3.1 Beneficial Effect
Number of protected people by :
proposed facilities in 2000 (103) 31 25 31
Populaﬁipn served by propeosed :
flood warning system in 2000 (103) 9 9 9
Areg ;é;ieved from flood hazards (103 ha) 5 4 5
3.2 Adveréézﬁffect |
Number  of people to be removed '
(103) 0 0 0

Remarks; /1: High growth rates of per capita GDP and population
' 1 average damage estimate at

are applied for annua
2000 condition.
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Table 215 = BENEFICIAL AND' ADVERSE EFFECTS. OF FLOOD

MITIGATION ALTERNATIVES IN KEDAH

Alternative

1tem Fl T2 T3
.National Economic Development
1.1 Economic Benefit
" Damage reduction/l (11$106) 2.6 1.5 2.1
1.2 Economic Cost
Flood mitigation work (M$109) 3.8 1.6 1.8
1.3 EIRR (%) 5.8 7.7 9.2
Environmental Quality
2.1 Beneficial Effect
Length of improved river stretch . (km) 152 59 75
2.2 Adverse Effect - - -
Social Well-Being
3.1, Beneficial Effect
Number of protected people by . : . :
proposed facilities in 2000 . (103) 66 . 29 41
Population served by proposed _ " :
flood warning system in 2000 (103 10 10 10
Area relieved from flood hazards (103 ha) 11 6 7
3.2 _Adverse Effect
Number of.people to be removed B
for construction of facilities (183

.Rémarks; f1: High growth.rates of per. céplta GDPand population

are applied for annual average damage estimate at

2000 condltlon.
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Table 216 BENEFICIAL AND ADVERSE EFFECTS OF FLOOD
MITIGATION ALTERNATIVES IN P. PINANG

' ' __Alternative
‘Item ' -F1l° B2 F3
National Economic Development
1.1 Economie Benefit
Damage reductionfl (M5$106) 2.6 2.6 2.4
1.2 Economic Cost _

" Flood mitigation work (M5100) 1.5 1.5 1.2
1.3 EIRR ‘ - €3 16.4 17.1. 26.1
Envirommental Quality
2.1 ‘Beneficial Effect _

Length of improved river stretch {km) . 25 23 23
2.2 Adverse Effect ' _ ' - - -
‘Social Well-Being
3.1 Beneficial Effect

Number of protected people by . :

proposed facilities in 2000 {103 42 39 39

Population served by proposed 3 L

flood warning system in 2000 (103) 6 6 6

Aresd relieved from flood hazards (103 ha) 6. & 6
3.2 Adverse Effect .

Number of people to be removed o .

for construction of facilities {(103) 4 3 3

Remarks; . /1l: - High growth rates of per_gapita GDP and population
o are applied for annual average damage estimate at
2000 condition. ;
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Table 217 °  BENEFICIAL AND ADVERSE EFFECTS OF FLOOD
'MITIGATION ALTERNATIVES IN PERAK

Alternative
- Ttem Fl - F2 F3
National Economic Development
1.1 Economic Benefit C : _
Damage reductionll S (M5106) 10.9 9.7 9.7
1.2 Economic Cost
Flood mitigation work ©(M3100) - 17.4 - 8.9 8.9
1.3 EIRR - (%) 5.1 8.5 8.5
Environmental Quality
2.1 -Beneficial Effect
- Length of improved river stretch - (km) 61 - 13 13
2.2 Adverse Effect S = - -
Social Well—Being
.3.1"Beneficial Effect
Number of protécted people by R - .
‘proposed facilities in 2000 - (103) 354. 259 . 259
Population served by proposed'. ' o , .
- flood warning system in 2000 - (103 - 1e3 163 163
‘Area relieved from flood hazards (103 ha) 79 . 95 95.
3.2 Adverse Effect
Number of people to be removed R :
for construction of facilities (1e3)y . 27 4 4

' ‘Remarks;  f1: ngh.grdwth rates of per capita GDP and population
' : : are: applied for annual average damage estimate at
2000 conditioun.. L
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Table 218  BENEFICIAL AND ADVERSE EFFECTS OF FLOOD
' - MTTIGATION ALTERNATIVES TN’ SELANGOR

o Alternative
Item | o F1 F2 F3
‘National Economic Development
1.1 Economic Benefit .
-Damage reduction/l : (M$106)- 4.2 . 3.2 4.2
1.2 Economic Cost _ .
Flood mitigation work o (8106) 9.0 5.3 8.5
1.3 EIRR _ (%) 3.8 5.0 4.1
Environmental Quality
2.1 Beneficial Effect | |
Length of improved river stretch  (km) 235 - 36 217
©2.2 Adverse Effect _ . _ - - -
Social Well-Being
3.1 Beneficial Effect
‘Number of protected people by : . o :
proposed facilities in 2600 (103) 425 216 416
Population.séryed'by=pr0posed _ Co
flood warning system in 2000 - (103) 138 138 138
Area relieved froﬁ'flood hazards (103 ha) - 87 3 79
3.2 Adverse Effect
Number of people ‘to be removed o
for construction of facilities (103) . 9. 2z - 8

Remarks; /f1l: High grdwth rates of"periéapita GDP: and population
: -are applied for annual average damage estimate at
2000 condition. '

P-246



Table 219

MITIGATION ALTERNATIVES IN MELAKA

BENEFIGTAL AND ADVERSE EFFECTS OF FLOOD

. Alternative
Item F1 F2. F3
National Economic Development
1.1 Economic Benefit
-Damage'reductionil - (M$106) 2.3 2.1 2,9
1.2 Economic Cost
Flood mitigation work (M$106) 2.0 1.1 2.0
1.3 EIRR (%) 8.9 12.7 11.0
Envirdnmental-Quality
2.1 Beneficial Effect
Length of improved river stretch {km) 113 45 -117 .
" 2.2 Adverse Effect - - -
. Social Well-Being
3.1 Beneficial Effect
Number of protected peoﬁle:by_ e .
- proposed facilities in 2000 (103) 125 - 96 125
Population served by proposed S
flood warning system in 2000 - (10%) 25 25 25
Area relicved from flood hazards (103 ha) 20 14 20
3.2 Adverse Effect
Number of Peoplé to be removed: R :
for construction of facilities (103) 1 1

Remarks; /1: High growth rates of per capita GDP and- pOpuiation
: : are applied for annual. average damage estimate at

2000 condition.
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Table 220 BENEFICIAL AND ADVERSE EFFECTS. OF FLOOD

MITIGATION ALTERNATIVES IN N. SEMBILAN

Alternative
Item 71 F2
National Economic Development
1.1 Economic Benefit .
ﬁamage reduction/l (M3105) 3.4 1.9
1.2 EConOmic_Cost
Flood mitigation work (M$106) 3.4 0.9
1.3 . EIRR (% 7.9 - 15.2
Environmental Quality.
2.1 Beneficial Effect .
Length of improved river stretch - (km) ' 217 68
2.2 Adverse Effeét - -
Social Well-Being
.3.1 Beneficial Effect _
Number of protected peéple by o _
proposed facilities in 2000 (103) 101 57
Population served by proposed o o
‘flood warning system in 2000 (103) 17 -7
" Area relieved from flood hazards (103 ha) 14 4
3.2 Adverse Effect
Number of people to be removed T _
for construction of facilities: (rod) S 2 1

2.2

2.2

7.9

93

84

17

10

-Remarks;._llj High growth fates of per capita GDPEand p0pulati0n

-are applied for annual average damage estimate at

2000 condition.
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Table 221 . BENEFICIAL 'AND ADVERSE EFFECTS OF FLOOD
MITIGATION ‘ALTERNATIVES IN JOHOR

. | _ Alternative
Ttem : . F1 ¥2 F3
National Economic  Development
1.1 Economic Benefit
' Damage reduction/l. (M5106) 7.0 5.1 5.7
1.2 Economic Cost _
Flood mitigation work (M$106) 22.0 7.6 8.2
1.3 EIRR | | (%) 2.0 5.8 6.1
Environmental Quality
2.1 ‘Bemeficial Effect _ _
‘Length of improved river stretch  (km) 425 154 204
2.2 Adverse Effect == o -
Social WEll—Béing
3.1 Beneficial Effect
Number of protected people by : b _ ‘ :
proposed facilities in 2000 - (103) 184 102 132
Population served by proposed Lo ST
 flood warning system in 2000 (o3 o3 31 31
Area relieved from flood hazards (103 ha) . - 65 31 40
3.2 Adverse Effect _
Numbetr of people to be removed S T :
for construction of facilities (103) : 4 3 4

Remarks; - /1:. High growth rates of per capita GDP{an&,pophlation
- © . are applied for amnual average damage estimate at
2000 conditiom. . oL

P-249



BENEFICIAL AND ADVERSE EFFECTS OF FLOOD

for construction of facilities

Table 222
' MITIGATION ALTERNATIVES IN PAHANG
_ Alternative
Item " Fl.: F2 F3
National Economic Development
1.1 Economic Benefit
'.Damage'reductionﬁl (M$109) 12.1. 9.1 9.1
1.2 Economic Cost _
Flood mitigation work (M$106) 57,0 13.3  13.3
1.3 'RIRR . (%) 0.3 5.0, 5.0
Environmental Quality
2.1 Beneficial Effect
Length of improved river stretch  (km) "~ 579 6 6
2.2 Adverse Effect - - “
Social Well-Being
3.1 Beneficial Effect
Number of protected people by S
proposed facilitles in 2000 (103}- 366 .90 90
Pophlation_ served by proposed L _—
" flood warning system in 2000 (103) 108 108 108
Area relieved from flood hazards (103 ha) 284 5 -5
3.2 Adverse Effect .
-Number of people to be removed . ,
(103) 47 3

Remarks;- LL: H1gh growth rates of per capita GDP and population

are ‘applied for annual average damage estimate at

2000 condition.

P-250



Table 223 .

BENEFICIAL AND ADVERSE EFFECTS OF FLOOD
MITIGATION ALTERNATIVES IN TRENGGANU

Alternative

2000 condltlon

P-251

_Item Fl F2 - T3
. National Economic Devélopment
1.1 Economic Benefit .
Damage reduction/l (M$106) 7.3 4.8 5.1
1.2 Economic Cost
Flood mitigation work (M5100) 17.4.  &.5 5.0
1.3 EIRR (%) 2.6 8.4 8.1
Ehvifohmentaleuality_
2.1 Beneficial Effect N
" Length of improved river stretch {km) 350 A 71
2.2 Adverse Effect - - -
Social Well-Being
3.1 Beneficial Effect
NMumber of protected people by - P S
proposed facilities in 2000 (103) 243 148 111
Poﬁuiation served by prbposed o R
flood warning system in 2000 - . (103) 45 45° 45
‘Area-relieved from.flbod hazards. (103 ha). - 83 31 29
3.2 Adverse Effect
Number of people to be removed con e : :
‘for construction of ‘facilities (103) . .27 i) 6

~Remarks; /1l:.  H1gh:growth'ratés of per. cépita'GDP and population
P are applied for annual average damage estimate at



_ BENE?ICIAL AND ADVERSE EFFECTS OF FLOOD

Table 224 :
_ MITIGATION ALTERNATIVES IN KELANTAN
. __Alternative
Item ¥l F2 F3
1. National Economic Development
1.1 Economic Benefit o
Damage reduction/l (M$108)  34.7 24,7 31.7
1.2 Economic Cost
Flood mitigation work (M$100)  16.2 9.3 14.2
1.3 EIRR (%) 14.6 - 16.2 14.1
2. Epvironmental Quality
2.1 Beneficial Effect .
Length of improved river stretch  (km) 138 65 75
2.2 Adverse Effect
3. Social Well-Being
3.1 Beneficial Effect
Number of protected people by .'
‘proposed facilities in 2000 (103) 724 522 694
Population served by proposed- " S :
flood warning system in 2000 (103 233 233 233
" Area relieved from flood hazards- (103 ha) 165 92 144
3.2 Adverse Effect
Number of people to be removed o -
for construction of facilities {103) 45 26 26
--Réﬁarks; /1 High.growth~rates of per capita:GDP.and-population

2000 condition.

P-252

~are applied for annual. average damage estimate at



Table 225

RECOMMENDED FLOOD MITIGATION PROGRAM

CHANNEL IMPROVEMENT

Unit: km

Basin _
No. Basin Name 4MP S5MP - 6MP IMP Total
1 Perlis “ 14 - - 14
2 P. Langkawi - = - - -
3 Kedah - - - - -
4 Merbok - - - - -
5 Muda 3 45 13.5 13.5 75
& Perai - - - 4 4
7 P. Pinang - 1 1 - 2
8 Kurian i - - - -~ -
g - Kurau - 13 - - 13
10-13 Perakt - - - - -
14 ‘Buloh - - - - -
15 ‘Kelang - 20 16 - 36
16 Langat - - - - -
17 Sepang - - - - -
18 Linggi 12 15 - 14 41
19 "~ Melaka - - - - -
20 Kesang 1.5 6 19 11.5 38
21 Muar i - - 20 © 33 53
22 Batu Pahat - 24 37 32 93
23 Pontian Kechil 15 10 - - 25
24 Johor - - - - -
25 Sedili Besar - - - - -
26 Mersing - - - 6 6
27 Endau - - 11 ~ i1
28-30 Rompint - - = - -
31 Kuantan - - - 6 6
32-35 Kemaman™ - = - - -
36 . Trengganu - - 5 24 29
37 Setiu - Co- - 9
38 Besut - 33 = 33
39 . Kemasin . - = o= e -
40 Kelantan 5 - 20 40 65
41 Golok - -~ - - -
Total 36.5 177.0 175.5 184 573

P-253 _



Table 226 REGOMMENDED FLOOD MITIGATION PROGRAM

FLOODWAYS ‘
Unit: km
Basin : : - _
No. . ‘Basin Name 4MP 5Mp OMP - TMP Total
1 -9 Perlist . - - - : - -
10 Perak - - 20 30 50
11 ~18 - Bernamt : - - - - -
19 Melaka - - 5 - 5
20-21 .- Kesangt _ - - - - =
22 Batu Pahat : - - 19 - 19
23 - 38 Pontian Kechilt - = - : - -
39 - Kemasin - - - - o=
40 - 41 Kelantant e - L - -
Total - - 44 30 74
Table 227 - "RECOMMENDED FLOOD MITIGATION PROGRAM
- DAMS o '
: Unit: Numbers
Basin : . S )
No. Basin Name 4MP - 5MP eMP TMP Total
1 Perlis - 1 - - 1
214 P. Langkawit - - = - ~
15 Kelang 2 - - - 2
16 ~ 20 Langat+ ' - - - B ~
21 Muar o S - 1 - 1.
.22 “Batu Pahat . 1 - - - 1
23 - 29 Pontian Kechilt - e - - -
30 . Pahang R 2 1 - 3
31 -39 Kuantant - - - - -
40 Kelantan ' - 1 1 - 2.
41 Golok - - - - -
' Total 3 4

w
!

o

S

P-254



Table 228

RECOMMENDED FLOOﬁ_MITIGATION'PROGRAM

POLDERS
Unit: Numbers
Basin _ ‘ :
No. Basin No. 4MPp S5MP GMP 7MP Total
1-9 Perlist - - - _ .
10 Perak ~ - 1 - 1
11 - 20 Bernam+ - - - e -
21 Muar E - - - 1 1
22 -23 - Batu Pahat+ - - - - -
24 Johor - -~ - 1 1
25-29 Sedili Besar+ - - - - -
30 ‘Pahang - 1 1 2 4
31 Kuantan - - - 1 1
32 Kemaman - 1 - — 1
33-35 Paka+ - - - - -
36 Trengganu - ~ - 1
37-39  Setiut’ - - - -
40 Kelantan - - - 1
41 Golok - - - - -
Total - 3 3 5 1l
Table 229 RECOMMENDED F1.0OOD MITIGAEION PROGRAM
: NON-STRUCTURAL MEASURES ' :
{RESETTLEMENT PLAN)
Unit: 103 person
Basin _ : . .
No. Bagin Name 4MP 5SMP 6MP - 7MP Total
1-29 Periis+ - - - - -
30 Pahang - 10 - - 10 -
31 -41  Kuantant - o - - .

Total

p-255

10



P=-256

Tahle 230 REGCOMMENDED FLOOD MITIGATION PROGRAM
PYOPLE PROTECTED '

Unit: 103 persons

Basin’ Basin .
No. Name - 4MP S5MP GMP 7MP Total
1 Perlis - 25 - - 25
2 P. Langkawi - - - - -
3 Kedah - - - - -
4 Merbok - - - - -
5 Muda 22 21 8 3 54
6 Perai - - - 3 3
7 P. Pinang - 6 6 - 12
3 Kurian - -~ - - - -
9 Kurau - 3 - - 3
10 - Perak - 23 107 126 256
11 Bernam - - - - -
12 Tengi - - - - -
13 Selangor’ - - - - -
14 Buloh - - - - e
15 Kelang - 126 89 - 215
16 Langat - - - - -
17 Sepang - - - - -
18 Linggdi 17 24 - 12 53
19 ' Melaka - S 52 - 52
20 Kesang 2 - 15 3 20
21 Muar : - - 10 35 45
22 Batu Pahat - 5 8 15 28
23 Pontian Kechil 13 6 - - 19
24 Johor - - - 5 5
25 Sedili Besar - - - - -
26 Mersing - - - 23 23
27 Endau - - 18 - 18
28 Rompin - - - - -
29 Bebar - - - - - -
30 ~ Pahang 9 26 - 28 . 63
31 Kuantan - - - 27 27
32 Kemaman - 14 - - 14
33 Paka - - - - -
34 Dungun - - - - -
35 Marang - - S - -
36 Trengganu - - 35 43 78
- 37 Setiu - 2 - - 2
38 Besut - = 55 - 55
39 Kemasin - 50 66 - 116
40 Kelantan 21 19 99 267 406 -
41 Colok - - - ~ -
" Total 350 568 590 1,592



Table 231

AREA PROTECTED

RECOMMENDED 100D MITIGATION PROGRAM

Unit: km?

Basin Basin Co o
_No._ Name 4MP SMP 6MP 7MP _Total
1 Perlis - - 37 - - 37
2 P. Langkawi - - - - -
3 Kedah | - - - = -
4  Merbok - - - - . o
5 Muda - 50 38 33 - 121
6 “Perai - - - 5 5
7 P. Pinang - 1 I3 - 2.
8 Kurian - -~ - - -
9 Kurau = - 25 - - 25
10 Perak - 5. 371 549 925
11 ‘Bernam - - - - -
S 12 Tengi - = - - -
13. Selangor - - -~ - - -
14 Buloh - - - - 2
15 Kelang - 29 7 - 36
16 Langat - - - - -
17 Sépang = - - - -
18 Linggi 20 10 - 13 43
19 Melaka - - 37 - 37
20 Kesang ;2 8 49 32 91
21 Muar - - - 12 26 38
.22 Batu Pahat - 42 124 g4 . 260
23 Pontian Kechil 3 -5 - - 8
24 - Johor . - - - 1 1
25 “'Sedili Besar - - - - -
26 Mersing - - - 9 9
27 Endau - - 8 - -8
28 Rompin = - - - - - -
29 Bebar - - - - -
30 © Pahang’ 3 17 - 9 - 29
31 Kuantan - - - 22 .22
32 -Kemaman - 20 - 20
33 Paka - - = - -
34 Dungun -~ - - - -
35 Marang - - - - -
36 Trengganu - - 32 65 97
37 “Setiu’ - 6 o - 6
38 Besut - - 185 - 185
39 Kemasin - 62 - 82 - 144
40 Kelantan 41 9 197 530 777
41 Golok = - - - L=
Total 119 314 01,138 1,355 2,926
- p-257
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Fig. © River Profile (8/18)
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Note © .
Flood area shown on this mep i5 dpproximate.

See Figs. 25 1o 54 for detailed maps.
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