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Rivers:.

Catchment area:

f—-3., FTaURY

Johor

1,130 km?

108 M3

AVERAGE

e e e mem ek e o e s o ATk £y i S = b £ P 2 o Sl AR e o o e e 8 b b S o i G Tk ek ks e o e i T AR R kR o ik A T8 A% o T Ak S o A ik b e

1965 136
1966 116
1967 235
1968 N,R
1969 81
1970 - 81
1971 265
1972 43
1973 115

269

284

53
143

N.R

20
39
N.R

(2@)

123
(98)
N.R
139
N.R
84
124
53
142

102
(99)
147-
(15)
95
125
64

134

(57)
47
123

11l

o e o =3 ek et e ek POt T A A A G Bt A b e ST o £ o T ek e e b T =} 1R At Ak om0 SR S L Wl T o e e T e ey o 7 o e m af R R A e ey

PURMBMAOARUE

Unit:

JUN JUL AUG SEP OCT NOV DEC
N.R N.R N.R 57 82 117 131
32 91 33 71 56 24 170
39 29 60 37 115 172 1865
65 92 109 72 107 155 150
70 . 51 31 60 65 N.R N.R
66 N.R N.R N.R (91) 137 103
115 84 116 88 135 82 376
68 (111) (70) 49 50 122 130
24 25 60 59 (37) N.R (174)
62 20 29 &7 46 122 117
93 72 (72) 72 91 103 74
58 66 33 98 64 43 51
98 78 (59) 65 (42) 103 85
32 39 33 29 105 73 163
55 36 56 62 152 141 (79)
43 86 38 39 {50) 122 (198)
58 57 49 85 (59) (324) 126
83 62 128 (100) (135) 162 178
52 40 28 47 75 86 214
119 76 80 57 58 140 (240)
48 S5 105 142 76 141 370
110 114 76 50 83 113 219
66 64 63 67 81 124 167

Remarks: Figures between parenthesis include simulated daily runoff.
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K—A4. 198 2B =ik~ AN BRI

Unit: M$ 103
Recurrent”
S _ o /1.
District : Revenues Expenditures—
' 2 - /2
1. Johor Bahru 13,077 (0.30)1“ 7,999 (0:18)—
2. Muar - 2,082 (0.13} 4,465 (0:27)
3. Batu Pahat 2,067 (0.13) 4,557 (0.29)
4. Kluang 3,301 (0.28) ‘ 2,624.(0.22)
5. Segamat 1,348 (0.20) 2,358 (0.35)
6. Pontian | 939 (0.20) ' 1,518 (0.33)
7. Kota Tinggi 970 (0.14) | 4,290 (0.62)
8. Mersing 454 (0.06) _ 914 (0.12)
Total 24,238 : 29,719
Remark; /1: Consists of maintenance of water supplies, other
maintenance expenditures, administration and
collection cost and capital charges-
/2: Figures in parenthesis are unit revenues or
expenditures (M$/m3)
R-5., YUHB-WKEBYaR-UNTOMARR
Unit:

Source

Year Pulai River Skudai River Tebrau River Johor. River Total ~

1980 71 153 203 219

1981 66 140 159 . 249
1982 66 137 200 274

1983 60 145 19 271

Source:  Statce PWD {(Unpublishoed)
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Intake Number
DPistrict

Name of Treatment
Plant

Water Source

Design Capacity
(Mgd)

Demand Center

Intake Number .
District

Name of Treatment
Plant

Water Source

Design Capacity
(Mgd)

Demand Center

Intake Number
District

- Name of Treatment
Plant

Water Source

Water Capacity
{Mgd)

Demand Center

-6, B B oK BB RO

R30
Johor Bahru

Bkt. Batu

Ulu_Pontian—
Kechil R,
0.61

HBukit Baru

'Sedenak
Kelapa Sawit

Kota tinggi
Kota Tinggi

Pelepha-
Kenan R,

1.00

Kota Tinggi-
Town

R38
Kota Tinggi

Pengerang

Rengit R.
0.10

R31{PUB)
Johor Bahru

Skudai
skudai R.

35.00
Johor Bahru

Singapore

R35
Kota'Tingqi

Kulai
Kompleks

Semangar R,
0.50

Kulai
Complex—
FELDA

R39
Kota Tinggi

Bandar
Tenggara

Pengli R.
0.50

Sungai Rengit Bandar

Pengerang
Buklt

Ramunia

Tengaara

Sungai Sebol

—73-

R32(PUB)
Johor Bahru

Tebrau

Tebrau R.

1 30.00

Singapore

R36
Kota Tinggi

Telok

‘Mahkota

Gembut R.

0.40

R33

Johor Bahru

Kong Kong
Serai R.
0.19
FELDA
Kong Kong
R37

Kota Tinggi

Airx Tawar

Seluyut R.

0.55

Tenjong Lembu Alr Tawar
Telok Mahkota FELDA Complex

FELDA Bukit-

Aping

R40
Kota Tinggi

Sungai
Linggiu

Linggiu R,
0.25

Johor Lama
Telok Sengat

‘R41({PUB)

Kota Tinggi

Kota Tinggi

Johor R.
60.00

Ulu Tebrau
Ulu Tiram
Pulada

Pacir Gudang
Johor Bahru
Kota Tinggi
Singapore
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Intake Number Res 9 Res 10 R24 R25
pistrict Kota Tinggi Kota Tinggi - Kluang Kluang
Name of Treatment J. Bahru Suﬁgai Lebam Simpadg Renggam
rlant ' Renggam o
Water Source Layang R. Lebam R. Ulu Benut R. Sayong_R.
Desing Capacity  23.00 1.60 0,55 0.18
(Mgd) _ _
Demand Center Johor Bahru . . - simpang Remggam

Pasir Gudang ' Renggam

FELDA-Kong Kong Macap

Masai ' '

Plentong
Intake Number R26 R29 - Res 8 (PUB)
District Kluang . Pontian Pontian
Name of Treatment Layang ‘Kayu Ara G. Pulai
Plant Layang ' Pasong :
Water Source Sayong R. Pontian .~ Pontian

Besar R. - Kechil R.
Pesign Capacity 0.42 . 0.1l6 15.00 ‘ Total
{Mgd) _ _ : : 165,01 MGD
' (751x103 m3/4)

Demand Center Layang Pontian Pontian Town

Layang Besar and Rural hreas:

FELDA Bkt.

Permai .Skudai-Senai~-
: Kulai:

Ulu Choh-Gelang Patah
-~Tanjong Kupang:

©Pampoi ;

Johor Bahru
Singapore
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3
Unit: 10
Historical _ Projected
District Town/Rural - . 1970 1980 1983 1985 1990 1995 2000 2005
1. Johor Bahru Johoxr Bahru =~ 142: 256 300 335 432 540 663 797
Kulai 12 25 31 35 51 70 9& 123
Ulu Tiram _ 4 T 8 9 13 17 23 30
‘Senai s 7 8 8 11 14 17 20
Kelapa Sawib 5 6 77 8 12 14 i5
. Masai & Pasir S 14 17 19 23 30 37 45
Gudang '

urban total 154. 295 348 389 530..633 850 1,030

. district rural = 129 132 135 136 113 92 15 57

Total 283 427 483 525 643 775 925 1,087
2. Kota Tinggi Kota Tinggi . 9 14 16 18 24 31 41 49
Bandar Penawan - - - 1 2 4 6 13
P2 o - - - 7 8 9 12 14
P4 - - - .8 8 9 12 14
7 ' - - - 8 g 12 14 15
Bandar Tenggara - - - 10 12 i8 25 3L
urban total 0 14 16 2B 36 61 104 . 136

district rural 64 99 1069 112 133 134 123 117
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H-0. FRERIIAD FHE(2/2)

gnit: 103
Historical _ projected
' pistrict Town/Rural 1970 1980 1983 1985 : 1990 1995 2000 2005 -

3. Pontian Pontian Kechil 9 22 28 32 44 59 76 a7

Pontian Nanas 3 10 1w 10 1 12 12 13
‘urban total - o 32 38 42 55 71 88 110
district rural 123 92 90 87 80~ 72 &4 54
Total 123 124 128 129 135: 143 152 164
4. Kluang  Simpang Renggam 4 s 6 6 7 8 9 - 13
Layang-Layang .3 4 5 5 6 - 7 9 13
Renggam ' 3 4 5 5 6 7 8 13
urban total fO ¢] 0 Qg o 0 0 39
district rural = 43 52 59 63 71 _ 79 85 56

(a part within

the Region)

Total 43 52 59 63 71 79 85 95
{a part within : '

the Region)

5. Mersing district rural 7 3 3 3 3 3 2 1
(a part within :
the Region)

Region Total

Urban 154 341 402 459 821 818 1,042 1,315
Rural 366 378 396 401 400 380 349 285
Total 520 719 798 860 1,021 1,19% 1,391 1,600
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1983

Yy

1985 1990 1995 2000 2005

GRp Johor:{msloﬁ)'. 3,520 3,980 5,500 :7,750 10,580 14,170
—'do'% per capita. (Mg) 2,010 2,170 2;690. 3,430 4,250 5,190
value addeé of manu-

facturing sector (M5109) 780 910 1,390 2,240 3,660 5,420
~ do - shearing GRP (%) 22.1 22.3  25.2 29.0 34.6 38.3
Gfoés \;alu.e. of'mahﬁfaCM . :

turi_ng'output; (MSlOE?) ~2,710 3,170 4,350 7,830 12,670 18,590
GDP Malaysia (1$106) 30,810 35,250 49,450 69,360 95,020 127,160



%11, 19834#~2005%#K

OISTRICT POWN/RURAL
NAME MUKIM MNAME NAHE | INTAEE POLNT
1.Johor Bahruy  Johor Bahru, Johor Bahru RAL/RA2
Pelentong, Res
Tebrau Masai & R33 (1931)
pPasir Gudang Res9(1985-)
TOWN TOTAL
Rural R33(1983}
. Res9(1985+)
HUKIMS TOTAL
pulai,
Tg.Kupang Rural R42/ResB
WUKIMS TOTAL
Senai Kulai, Kulai R41/RA2/Res9
Sedenak Senai R41/R42/Res9
Kelapa Sawit R3Q
TOWN TOTAL . .
Rural R30/R41/R4Z/
RES9
HUKIMS TOTAL
59.Tiram Hlu Firam a33{1%83)}
Res9(1985-)
Rural R33(1983}
Res%{1985-}
MUKIM TOTAL
DISTRICT URBAN
RURAL
DISTRICT TOTAL
2.Kota Tinggi Johor Lama, fHia.Penawan ReslO
Pa.Timur, P4 Resl0
Pengerang, ] ResiC
Tg.S8urat e nide il
TOWE TOTAL ;
Rural R37/R38/ReslO
MUKIMS TOTAL
Rota Tinggi Xota Tinggi RI4/R4AL/RAL
Rural R34/M41/R42
HUKIH TOTAL
Sedili Xechil, P2 R16
Sadili Besar flural #36
HMUKIMS TOTAL
Ulu Sq.Sedili Besar,
Sedili Kambau Rural R16
MUKIMS TOTAL
Ulu Sg.Johor  Ba.Tenggara R39
Rural R3ISZ/RID/RAD

MUKTH TOTAL

DISTRICT URBAN
RURAL

DISTRICT TOTAL

Remark:;

206.2
24.8

1990

84,5
139.7

1007
23,1

426.7
22.9

R42,llypotherical intake to be provided at Kg. Tat Hong hy Pwn

=18~

51 HHEHD £ 1ARE FRECSD

Unit @ Mlg

2005



12,

PROJECTED D&I WATER DEMAND'IN THE REGICN BY DISTRICT

Table 12
OF SUPPLY FOR 1983 - 2005
DISTRICT ) TOWN/RURAL
NAME MUKIM NAME NAME INTAKE POINT 1983
3.Pontian Api-Api, .
Ayar Baloi,Benut,
5g9.Piaggan Rural R24/Res8 4.6
MUKIMS TOTAL 4.6
Pontian, Pontian Kechil R24/Res8 12.8
Rimba Terium  Rural R22/Hes8 2.7
MUKIMS TOTAL 15.5
Jeram Batu Pakan Nanas R24/Rass 4.6
Pengkalan-
Raja Rural R24/Res8 G.8
HUKIMS TOTAL 5.4
.Ayer Masin,Serkat, : .
Sg.Karang Rural R24/ResS 1.4
HUKINS TOTAL 1.4
DISTRICT URBAN. 17.4
RURAL 9.5
DISTRICT TOTAL- 26.9
4.Xluang & Ulu Benut,Macap Rural -R24 1.0
Mersing e e
MUXIMS TOTAL 1.0
. Layang-Layang Layang-Layarig H26
' "Rural R26 2,7
HUKIM TOTAL 2,7
Renggam Reaggam R25
- Simpang-
Renggam r24
FOWN TOTAL
Rural R24/R2S 5.7
_MUKIK TOTAL 5.1
Mersing Rural %36 1.5
MUKIH TOTAL 1.5
DISTRICT URBAN- -
: RURAL 10,9
DISTRICT. TOTAL 0.9
THE - REGION URBAN TOTAL 199.0
: RURAL TOTAL 9.5
THE REGION TOTAL 258.5
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Name of Key
Station, Dam

Hydrological Stations

. Kg, Rantau Panjang
Jam. Johor Tenggara
Ran, Tanah Jengeli

Saleng

Proposed Damsites -

Benut

Pontian Besar

Sayong

Upper Pengli

Linggiu
Telor

Layau Kiri

Sedili

Existing Dam

Macap

Headworks

Res 8 (G.Pulai,PURB)

Res 9
Res 10

R24
R25
R26
R29
R30

R31 (vyU

(Layang)
{(Lebam)

B}

R32 (PUB)

R33
R34
R35
R36 .

R37
R38
R39
R40
R4T (PU

B)

Johor
Sayong
Linggiu
Skudai

Benut
Pontain
" Besar
Sayong
Pengli
Linggiu
Telox
Lebam
Sedili
Besar

Benut

Pontian
Besar

Layang

Lebam

Benut
Sayong
Sayong
Pontian
Besar
Pontian
Besar
Skudai
Tebrau
Serai
Panti
Semangay
Sedili
Besar
Seluyut
Rengit
Pengli
Linggiu
Johor

Catch~ .

ment  Annual Annual

Area Rainfall Runoff i
(km?)  (mm) (106m3/y) Key Station

1,130 2,299 1,092 . -

624 2,246 576 -
209 2,418 216 _ -
o1 2,354 93 =
31 2,193 33 Kg. Rantau Panjang
40 2,350 41 o '
662 2,312 655 Jam. Johor Tenggara
127 2,312 126 " - -
206 2,435 216  Ran Tanah Jengeli
38 2,294 37 ¥Kg. Rantau Panjang
31 2,546 38: "
224 2,613 290 "
78 2,193 70  Kg. Rantau Panjang
12 2,490 14 "
31 2,321 . 31 "
i8 2,546 S22 "
1706 2,193 152 Kg. Rantau Panjang
g8 2,312 8  Jam, Johor Tenggara
98 = 2,312 97 " - :
160 2,350 163 . Kg, Rantau Panjang
53 2,350 54 "
187 2,379 196 Saleng
118 2,383 124 )
12 2,321 12 Kg. Rantau Panjang
8 2,496 : 9 o
46 2,294 45 S
78 2,721 . 109 "
72,496 8 “
4 2,546 5 e
55 2,312 54 Jam. Johor Tenggara
387 . 2,435 406  Ran, Tanah Jengell

1,550 2,496 1,826 Kg. Rantau Panijang
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INTAKE

R24
R25
CR26

R29

R30

r31Y

r32"

R33

R34

R35

R36

R37

R38

'R39

R40

r41*

R41L**

R42

Res 8
Res 8
Res 9
Res 1

1983 1985 1990 1995 2000 2005

© 16,6 21.0 32.0 . 48.3 - 62,9 97.4
1.8 2.3 3.7 5.8 7.9 12.1
1.0 1.6 2.9 4.0 6.1 10.9
1.9 1.9 2.5 3.0 3.3 3.3
2.5 2.3 2.8 7.3 9,3 12.6
145.2 145.2 145,22  145.2 145.2  145.,2
191.8 19t.8 191.8 191.8 191.8 191.8
25.3 - - - - -=
i.3 1.9 2.9 3.6 4.1 4.4
0.8 a.7 1.1 1.7 2.1 2.6
1.1 3.4 4.9 7.3 11.0 14,7
1.0 2.1 3,3 3.7 3.6 3.4
1.4 1.6 1.9 2.2 2.5 2,7
0.5 3.8 6.2 10.0 15,2 22,9
0.6 0.5 0.7 1.1 1.4 1.8
180,4 315.0 624.0 624,0 624.0 624.0
114.8 103.8 103.8 103.8 103,88 103.8
- e 9.0  135.3  253.1  488.5
54,5 54,5 54,5 54,5 54,5 54,5
5.8 5.8 5.8 5.8 5.8 5.8
-- 93,7 182,00 182.0 182,0 182.0
0.9 3.2 6.0 12,2 20,3 14,1
57.8 60.0 56.9 58,7 57.3 55,6

Private

RIVER NAME

- Benut
- Sayong

Sayong _
Pontian Bésar
Pontian Besar

‘Skudai

Tebrau

Serai

Panti
Sémangar'
Sedili Besar

Seluyut

Rengit
Pengli
L.inggiu
Johor -

_ Johor

Johor

G.Pulai
G.Pulai
Layanhg
Lebam

- k¥
intakes

B~ 1, & A MRTO K B 2

Unit : Mld

REMARKS

N

PUB intake
PUB intake

PUB intake
PUB intake
Kg.Tai Hong

“PUB intake
PUB intake
40MGD supply

Remarks ;

‘R4Z

**
P12

LT T T T

806,8 1,016,2 1,443.9 1,611.3 1,767.2 2,074.2
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1983 158% . _~__»__wf?? ____________
e mmmmm o mmm e TSSmmTTIOTIEITE No. of
: Mo, of fto, of .
) . MEAN MAX Deficit
Intake ' River MERY HAX veficit  HEAH MAR Deficlt (10507} {106m3)  Yeac
¥o. (105m3} (106m3) vear (106n3)  (108m3y Year A s
____________________________________________________________ .0 6.0 Y
R24 pERUT * G.4 1.1 15 6.5 1.4 17 0
* ¥ o 0.1 7 0.0 G.2 12
R25 SAYONG 0.0 0.1 & 0. : 0.0 0.1 2
R26 saYonG * * 0.0 0.0 2 0.0 0.0 2 o1 o6 3
29 PONTIAN B. 0.1 0.5 6 0.1 0.5 8 0 0.3 10
R30 PONTIAN B. 0.0 0.3 10 0.0 0.2 9 9-6 1601 a1
R31 SKUDAT 5.6  16.1 n 5.6 161 21 o 32.9 22
R32 TEBRAU 16.4 33.0 22 16.4 13.0 22 16,3 .
R33 SERAL 2.3 4,3 20 \
734 PANTI 0.0 0.0 0 0.0 0.0 0 0.0 .0 .
R3S SEMANGAR 0.0 0.0 2 0.0 0.0 2 0.0 0.9
R36 SEDILI 0.0 0.3 4 0.0 0.4 7 0.0 LY a8
© 37 SELUYUT 0,0 0,0 2 0.0 0.0 3 0.0 0.1 11
R38 RENGLT 0.0 0.0 6 0.0 0.9 a3 0.0 0.0 11
R39 PENGEI 0,0 0.0 2 0.0 0.1 2 0.0 0.1 3
R40 LINGGIU 0.0 0.2 1 0.0 0.2 1 0.0 L 0.2 1
RA16R42  JOHOR 0.1 1.6 3 0.4 . 4.8 6 4.9 0.1 14
RES 8  G.PULAL - - - - - - - -
RES 9  LAYANG - - - - - - - - -
RES 10  LEBAM - - - - - - - -
IRRIGATECN SCHEME
LUKUT 0.2 0.5 20 0.2 0.5 20 0.5 0.8 20
ULy BENUT 0.2 1.0 15 0.3 i.0 15 0.4 1.4 19
TOTAL 26,0 59,0 24.1 58,3 28.9 15.9
1995 2000 2005
) ) Mo, of : No. of No. of
Intake  River MEAN HAX peficitl  MEAN HAX pDeficit  MERN MAX beficit
No. : (106m3) (106m3)  year (106m3) (106m3) Year {106m3) - (106m3} Year
R24 pEnUT® 0.0 0.0 0 0.0 0.0 0 0.0 0.0 o
R25 SAYONG** 0.0 0.0 0 0.0 0,0 1] 0,0 0.0 0
R26 SAYONG** 0.0 0.0 0 0.0 0.0 ¢ 0.0 0.0 0
R29 PONTIAN B, 0.1 0,6 8 0.1 0.6 B 0.1 0.6 B8
R30 PONTIAN B, 0.1 0.5 12 0.1 0.6 12 0,2 0.7 14
Rr31 SKUDAT 5.7 16,2 21 5.7 16.2 21 5,7 16,2 21
R32 ‘TEBRAU 16.4 3.1 22 16.4 33,1 22 16.4 13.1 22
R33 SERAIL
R34 PANTI 0.0 0.0 2 0.0 0.0 2 0.0 0.0 2
R35 SEMANGAR 0.0 0.0 2 0.0 0.0 2 0.0 0.0 2
R36 SEDILE 0,1 0,6 g .1 0,7 9 0.1 0.9 11
R3? SELUYUT 0.0 0.1 11 0.0 0.1 11 0.0 0.1 11
R38 RENGIT 0.0 0.1 13 0.0 0.1 14 0.0 0.1 15
R39 PENGLL 0.0 0.3 4 0.1 0.6 7 0.2 1.8 12
R40 LINGGIU 0.0 0.2 1 0.0 0.2 1 0.0 0.2 1
R41&R42 JOHOR 7.3 27.9 15 11.2 37.7 15 22,7 68,9 .n
RES 8 G.PULAL - - - - 2
RES 9  LAYANG - - - - - L
RES 10  LEBAM - - o - - -
S enTTOM memEME T e
LUKUT 0.5 0.8 20 0.5 0.8 20
. . . 0,5 . :
ULU BENUT 0.4 1.4 19 0.4 1.4 19 0.4 ? 3 ig
TOTAL 33,9 ar.4 0.6 100.2 TTTTTmTImT AT
7 39.6 10640,2 57.2 142.4
temarks: * Water deficit at R24 >
- ci R after 1990 will be gupplemented by Siompang Renqgam S(_hnn-e stage I.

Water deficit at R25 and R26 after 1995 will be supplemented by ¥luang Scheme Stage L.
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SITE CONDITIONS

BENUT

_ PONTIAL BESAR

LINGGIU

UPPER PENGLI

SAYONG

TELOR . LAYAU KIRI

SEDILI

River System

Benut River

Pontian Besar
“River .

Johor  river

Johor River

Johor: River

tho} River

Main Sub

Sedili Besar
Johor River

o 15527630 1°44'28 4 S§Y731 ' Rlver Johor River
- ; e52'53"N ‘287N S 1°754'27"N 1°51'31"N 1°48'59"y 1%43'00" Py .
Location of Damsite ; 0L ‘ 00"N 20021 21N {9575y T
103°19'44"E- 103°25'49"E_ 103°41'38"E 103°35'34"E _103°41'24"E " N 17357 300N
— _ 2 - 5 2 2 . 22 : 103047‘02 E _103°30'42"E 104°04'24"E 104°06'12"E
Sifghment Area 37 Km 40 Kn 206 Km 127 Km 662 K 38 Km® 224 Xin® 31 gl
Flat and Flat and Steep left  Flat and Gentle Gentle Ra :
. o . . : ther Fl
Damsite Topography wide valley wide valley abutment wide valley slope slope ‘steep slope aF and wide valley
: valley valley on both
. _ abutment
valley Bottom Width 1.1 Km 1.7 Km . 0.4 Km 1.3 Km 0.4 Km A 0.6 Kn 0.4 ¥n 1.0 Kn
Geology & 1} Geology Shale and Shale and Mainly sand- Semi-con- Fresh tight .Weathered  Phyllite of Weathered '
Construction sandstone of sandstone of stone of solidated granite " granite Paleozoic, granite
Materials Mesozolc - Mesozoic .Paleozoic, clayey silt partly weathered ~ moderarely
fractured by of Pleistocene weathered
fault, high~ to Pliocene ’
. 1y permeable
2) Soils Mostly Silty sand _Clayey‘ 8ilty sand  Mainly Sandy silt Sahdy'silt Sandy silt
sandy silt to sandy ' sandy silt to silty to clay
: silt sand
Scale of _ '
Pam and Reservoir
1} Gross Storage 3 6 6 . e 6 6 _ 6
~at H.W.L. {m™) 20 x 10 51 x 10 123 x 10 130 x 10 179 x 10 | 49 x 10~ 85 x 10 41 x 10
2} Effective Storag ' : ‘ :
6 6 6
- at H.W.L. (mﬁ) 18 x 10° a8 x 10° 107 x 10° 120 x 10° 128 % 10° 46 x 10 61 x 10 38 x 10
3) High watexr Level (m}) 29.06 25.5 34 .0 41 .0 18.0 28.0° 20.0 22.0
4) Flood Water Level (m) 31.1 27.3 35.2 43,1 20.1 29.6 21.1 23.8
5) pam Height . 30 29 32 33 3 31 29 : 32 29 27
6) Crest Length 2,000 2,400 560 6 2,200 1,140 . 2,200 . 490 1,600 1,100
7) bam Voliume (m3) 1.9 x 10 3.1 x 10 0.9 x 10 2.8 x 10 0.8 x 10 0.9 x 10 0.7 x 10 1.3 x 10 0.6 x 10
Land Use in . _ ‘ :
Reservoir Area EL.{(m) 31.1. 27.3 0 35.2 43.1 20.1 29.6 21.1 23.8
1. Rubber (ha) 322 675 - - 203 - - e
2, 0il pPalm (ha} 379 316 - 1,060 1,853 53 -
3. Other Agricultural _
Land (ha) - 38 - - 502. - - e
4, Residential Land (ha) - - - - - - - -
5. Factory Area (ha) - 64 - .- - .- “0 )
6. Forest (ha) - 254 2,027 1,850 1,747 1,087 2,14
7. Mine {(ha) - - 73 - - - - -
Total Area (ha) 701 1,347 2,100 2,910 4,305 1,140 2,1§O 7;%
8. Houses . {nos}) - 89 - 13 33 - : e
9, Road {main) (km) - 8.2 - 3.6 5.0 - :
10, Transmission _ _ _
Line ' (km) - - - - - 2.7 - _
11. Pumping _ o - .
Station {nos) - - - 1 - - e
' 6
Investment Cost of Dam (MS 107)
5 : _ ' 117
65 61
Total Cost 99 163 132__ 181 132 ( 7.} ( y ( 19 )
{Compensation) (13) { 35 - (35} € 55) : _
. - e —————""gobam dam is
Special pProblems Submerge Permeable Land‘ L encugh
' foundation acquistion - -

highway

et

S e
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Reservoir Water Level (EL. m)

Land Use . Unit 15,2 22,9 30,5

1. Rubber
1.1 FELDA ha’ - - -
1.2 Others ha 43. 151 310
Sub~total  ha 43 - 151 310

Z. 0il Palm

2.1 FELDA ' ha - - -
2.2 Others - ha - 11 352
Sub-total - : : ﬁa - 11 "352
3. Cocoa ’ ' ha - - -
4, Sugarcane ' ha - - I
5. Pepper _ ha - - -
6. Crops-andjVegetables_ _ | ha - - ) -
7. Grasslang : ' ha - - -
8, Residential Land - ha - - -
9, ?Qrest Land |
'.9;1 Unalienated ' ha - - -
9.2 Alienated " ha ~ - -
_ Subhﬁotal ha - - -
10, Mine ha - - -
Total Land Area ~ ha 43 162 662
11, ,H._ouse_S/Build'in.c_ls ' nos - - =
12. Road D km - .- -
13. Ttahsmissiéﬁ:Line km _ - - _ -~
14, Rail@éy _ km - B -
15;,Ga$ Pipe Line km ~ - -
16, Pumpinq'Station nos: ' - - : -
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Resérvoir Water Level (EL. m)

@~ ks
.

)

10.

1l.

12,
13.
14,
15,
16,

Remarks;

Rubber
1.1 FELDA

Others

Sub-total
1 Palm
1 FELDA
2 Others

Sub-total
Cocoa
Sugarcane
Pepper
Crops and Vegetables
Grassland
Residential Land
Kawasan Jalan Johor
Ldg. Kulai Besar Bkg. Utara
Kg. Pisang '
Kg. Melayu Bukit Batu

Sub—-total
Factory Area
Forest
9.1 Unalienated
9.2 Alienated

. Sub-total
{Forest Reserve)
Mine

Total Land Area ha
Houses/Buildings

11.1 Kawasan Jalan Johor
11.2 Ldg. Kulai Besar Bkg.
11.3 Kg. Pisang

11.4 Kg. Melayu Bukit Batu

Utara

Sub~total
Road
Transmission Line
Railway
Gas Pipe Line
Pumping Station

Ak,
H

Unit 15,2 22,9 30.5
ha ~ - -
ha 20 337 925
ha 20 337 925
ha - 114
ha 62 179 302
ha 62 179 416
ha - - -
ha - - -
ha 24 31 69
ha 24 32 70
ha - - -
ha - - * kK
_ha - [ 6
ha - 1 1
ha ~ .2 2
ha = 9 9
ha - 43 80
ha - = -
ha 79 87 375
ha 79 87 375
(ha) (=) (2 (375)
ha 209 718 1,944
nos - - * kK
nos ~ 60 60
nos 3 5 8
nos 1 22 22
nos 4 87 a0
km_ 7.0 7.3 8,9
km - - -
km - - -
km - - -
nos - - -

Numbers are not avallable.‘

Number of hOUEeS/bUlLleqS to be removed was estimated on
the maps prepared by the Malaria Department.
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Reservoir Water Level (EL. m)

Land Use . - Unit 30.5 38,1 45,7

1. Rubber
1.1 FELDA ha - - -
1.2 Others . ha - - -
Sub—-total ha - - -

2, ©0il Plm
2.1 FELDA ' ha - - _

2.2 Others ha - - -

3. Cocoa ha - - -

4, Sugarcéne ' : ha ' - - -

5. Pepper L ' ha - _ - -

6. .Crops and Vegetables ha - - -

7. Graéslana . ha - - _ -

B.  Residential Land ha - - -
9, Forest Land

9.1 Unalienated ha 1,238 2,193 4,859

9.2 Alienated ha - - -

.Subwtbtal.' - ha 1,238 2,193 4,859

(Forest Reserve) {ha) (126) {329) (2,149)

- 10, Mine : ha 39 88 | 112

Total Land Area | ha 1,277 2,281 4,971

11, Héuses/BUildings' nos - — -

:12. kRoad = - _ . km o ~ -

13. Transmission Line ‘ . km - - -

14, Railway _ km - - -

15, Gas P.ipe Line ke - - -

16. Pumping Station’ ' nos - - -
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Reservoir Water Level (EL. m)

Land Use Unit 30.5 38.1 45.7 _
1. Rubber :
1.1 FELDA ha o - = -
1.2 KEJORA ha = - -
1.3  Others - : ha - - -
Sub-total ' fia = - -
2, 0Oil Palm _ _ .
2.1 FELDA : " ha - 24 754
2.2  KEJORA ' ha - - S = 352
2.3 Others ' " ha 122 279 344
Sub-total ha 122 303 ‘1,450
3. Cocoa ha - T -
4, Sugarcane _ : ha - - -
5. Pepper ha - S -
6. Crops and Vegetables ha - - -
7. Grassland : ha - i -
8. Residential Land ' .
8.1 Ulu Pengli (FELDA) ha - - 20
Sub-Total ha" - - 20
9, Forest Land . i
9.1 Unalienated ha - 59 207 344
9.2 Alienated ha : 96 1,152 ° 1,757
Sub-total ha 5% 1,359 2,101
10, Mine ha - - =
Total Land Area ha 277 1,662 3,571
11. Houses/Buildings . ‘ _
11.1 Ulu Pengli nos = - 155
Sub-total nos . - - 155
12, Road _ km - - 5.4
13. Transmission Line km - - -
14, Railway - km - - -
15. Gas Pipe Line km - - -
1l6. Pumping Station - nos 1 1 1

-8~



4.

B,

R N R Y
.

Fo—-21, 43 RAR TR T Ot TR R

Land Use

Sub-total
Dil Palm
2.1 FELDA
2.2 KEJORA,
2.3 Others

Heservoir Waker Level (EL. m)

Unit 15
ha. -
hg 5
ha 5
ha B50
ha -
ha 308

-Sub-tetal
Crops and Vegetables
Grassland .
Residential Land
8.1 Kg. Tengah
Kg. Bahru
Twitchin Estate
Kg. Melayu
Layang Layang
Kg. Paya
Kg. Jaya Sepapakat
Ky. Siam
Kg. Hurni Jaya
Permai FELDA
Kg. Bahru HCA
Inas FELDA
Sg. Sayong FELDA
8.14 Bandar Tenggara
B.15 Pengli Timor FELDA

. 8+ 4

v
o 20 AN WA

[=]

s

+

J
W

" 8.16 Muda Jaya

8.17 Xg. Sayong Pinang
{State land)

ha

Sub-~total
Forest

- 9.1 Unalienated

10.

11.

9,2 Alienated

203
1,233

ha 2,160

Total Land Use

Houses/Buildings
11.1 Kg. Tengan

©11.2 Kg. Bahru

11.3 Twitchin Estate {1

- 11,4 Rg, Malayu £1

C12.
13.
14,
15.
16.

11.5 Layang Layang £2
11.6 Kg. Paya /1
11.7:Jaya Sepapakat {1
11,8 Kg. Siam £1

11.9 Xg. Mucni -daya 3
11.10 Permai FELDA £?
11.11 Kg. Bahru Mca £3
11.12 Inas FELOA [2

11.13 Sg. Sayong FELDA £2

11,14 Bandar- Tenggara £4
11.15 Pengli Timor/

.89, Selol FELDa /4

11,16 Huéa Jaya £
11.17 Kg. Sayong Pinang L[5

nos
nos
nos
nos
nos
nos
nos
nos
nos
nos
nos
nos
nos
nos
nos

4,1

40

=
—

) Sub-total
Road
Trénsm;ssiqn Line
Railway:

Gas Pipe Liné
rumping Station

17,Palm Oil Mill

Remarks: .

/1
/2

P

Numbeks are assumed
Estimatéd by the maps prepared by Malaria Departmeat.
pstimated by the maps prepared- by Town and Country

Planning Department.

the total area.

f4

=30~

Estimated by the maps preapred by KEJORA,
gstimated by the maps prepared by aborigines Department.

Estimated by the ratio of the area to be submarged Lo.
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Reservoir Water Level (ElL. m)

Land Use ' : Unit 15.2 22.9 30.5

1. Rubber

1.1 FELDA . ha - - -
1.2 Others . ha - - -
Sub-total ha - - T
2. 0Oil Palm o
2.1 FELDA ' ha = . 60
2.2 Others ha - - -
Sug"total ha - - 60
3. Cocoa ' ha - - -
4. Sugarcane © ha . = T o
5. Pepper . : ha - - -
6. Crops and Vegetables ha : ' - - -
7. Grassland ha . - - -
8. Residential Land ha ' : - - | -
9. Forest Land _ )
9,1 Unalienated ha 112. 392 1,182
g.2 Alienaﬁed . ha o - - -
Sub-total ha 112 392 1,182
10, Mine ha - - -
Total Land Area ha 112 39é .1,242:
11. Houses/Buildings : " nos - . ' -
12, Road km - - -
13, “Iransmission Line km - - -
14, Railwéy km - - -
15. Gas Pipe Line  m - = -
16, Pumping Station o nos o - - -
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Reservoir Water Level (EL. m)

O D3 W
.

Land Use Unit -~ 15.2 30.5 45.7
1. Rubber
1.1 FELDA " ha - - -
1.2 . KEJORA ha - Lo -
1.3 Others : ha - I -
Sub-total na - . - -
2. 0il Palm ' ' _ ‘ :
2.1 FELDA ha - ) - -
2.2 KEJORA : ' ha - - - -
2.3 Others ha - - -
Sub-total ha - - ' -
. Cocoa ’ ha - - -
. _ Sugarcane =~ ha - - |-
. Crops and Vegetables ha - - -
Grassland . ha - - -
. Residential Land ha - - ‘ -
. Forest Land . _ _ '
9.1 Unalienated ha 773 6,224 11,090
" {Farest Plantation) (ha} {28) (248) {440}
" 9,2 Alienated ' ha - - -
Sub-total ha 773 0,224 11,090
{Forest Reserve) (ha) {7173) (6,224} (11,078)
10, M¥ine o ha - 32 96
Total Land Area ha 757 6,256 11,186
11, douses/Buildings nos - = -
12, Road : km - ' - -
13. Transmission Line km b - -
14, Railway ' : km - - -
15. Gas Pipe Line km' - - -
16. Pumping Station nos - - -

-.-*91"‘
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Reservoir Water Level (EL, m)

Land Use ' Unit 15.2 22.9 30.5
1. Rubber
1.1 FELDA : ha - - -
1.2 KEJORA ha - - 56
Sub-total ha - - 56
2. 0il Palm '
2.1 FELDA ha 38t 647 1,195
2.2 Others " ha = P -
Sub~total ~ ha 381 647 1,195
3. Cocoa ha - = -
4. Sugarcane ha o= - -
5. Pepper ' : ha - - ST
‘6. Crops and Vegetables ha - - =
7. . Grassland “ha - - -
8. Residential Land . ha - - -
8.1 Air Tawar IV FELDA ha - - 48
8.2 Air Tawar V FELDA ha _ 20 L 44 80
o Sub-total ha 20 - 44 128
9, Perest Land
9.1 Unalienated ha - e -
© 9,2 Alienated ha : - - -32
~ Sub-total ha - = 32
10, Mine ' ha - - -
Total Land Area - ha 401 691 1,411
il. Houses/Building _ ' -
11.1 Air Tawar 1V FELDA nos - - 63
11.2 Air Tawar V FELDA nos - 23 320
Sub-total nos _ - 23 383
12. Road km 1.3 7.6 8.0
13. Transmission Line - km - - -
14. Railway km - - -
15. Gas Pipe Line km - - -
16. Pumping Station nos - - -

Remarks: Number of houses/buildings to be removed waé estimated by.the
maps prepared by the Town and Country Planning Department.



present Value/l
of Dam Cost in
1986 (M$106)

®-25. 10 R B8 B R

First Dam

Second Dam

Rahking

Note:

5.6
85.0
B5,2
85.7

96.6

/2 /3 /4
Dam HWL s Year
Sayong 17 98 1991
Linggiu 34 107 ¢
Sayong = 16 73 "
Sayong 16 73 "
Linggiu 33 8% "

/3
Dam HWL 5
Telor 24 18
Sen Heng -
Barrage
Telox 24

18

2000
2000

2002

Time basis; 1986, the commencement of service; 1992

and discount rate; 10%
High water level; EL. m
Active storage in 109 w3

Completion of dam construction

-93- -
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.- Benefit .

Economic Bttt
ConstrUcitoﬁ o _ ﬂnituérice ' Unit price
HoW.L. (m) . Cost (M$108) Milo (Mg108) Me15 (M$10°)
Sayong Dam )
16.0 69.3 168.2 86,1
17,0 75.6 129.9 | 103.3
18.0 82.3 148.6 N S
19.0 | 92,6 155.6 123.8
20.0 105.9 . 1610 C 1282
21.0 122.7 165.4° B 131.8
22.0 o 131.1 168.1 - 134.0
Linggin Dan | |
31.0 ~ gl.0 ' 87.9. © 69.6
32.0 © 82.3 - 104,4 82.6
33.0 83.5 | 113.9 " 90.1
34,0 - ' 85.0 127.3 100.8
35.0 : 86,3 : - 136.5 . 108.0
36.0 816 142,3 | 112.6
37.0 | 100.2 ' . l47.6 116.8
38.0 _ 113.3 152,5 120.7
39.0 118.0 . 156.1 | 123.5
40.0 122.6 . 159.3 126.1

_94__
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Unit: MSL06
Financial Cost. 'Economic Cost Bconomic Benefit
. : . o ) . : Flood
_ i?gitéggg OMR  Total iigitézg; OMR  Total giggiy Attenu-  Total
Year : : ation
1986 0 - 0 0’ - 0 - ~ -
1987 33.06 ~ 33,06 25.46 - 25.46 - - -
1988 36.86 - 36.86 28.38 - 28.38 - - -
1989 34.81 - 34.81 26.80 - 26.80 - - -
1990 17,19 - 17.19 13.24 - 13.24 - - -
1991 10,11 - 10.11 7.78 - 7.18 - - -
1992 - 0.35  0.35 - 0.27  0.27 5.22  0.46 5.68
1993 -~ 0.35 0.35 - 0.27 0.27 6.97 0.46 7.43
1994 - . 0.35 0.35 - 0.27  0.27. 8.72 . 0.46 9.18
1995 - 0.35 0.35 - 0.27. '0.27 -  10.47 0.72 11.19
1996 - 0,35 0.35 -~ 0.27 0.27 12.11  0.72 12.83
1997 - 0.35 0035 - 0.27  0.27 13.74  0.72 14.46
1998 - 0.35 0.35 - 0.27  0.27 15.37  0.72 16.09
1999 - 0.35 .0.35 - 0.27 0.27 17.01  0.72 17.73
2000 - 0.35  0.35 - 0.27 0.27 18.64  0.72 19.36
2001, - 9.35  0.35 - 0.27  0.27 21.31  ©0.72 22.63
2002 - 0.35 0.35 - 0.27  0.27 25.17  0.72 25.89
2003 - 0.35 0:35 - 0.27  0.27  28.44 0.72 29.16
2004 ~ 0.35  0.35 - 0.27  0.27 31.7¢  0.72 32.42
2065 - 0.35 . 0.35 - 0.27 0.27 34.96  0.72 35.68
2006~ - 0.35  0.35 - 0.27 0.27 34.96  0.82 36.43
2035
Total © 132.03 15.40 147.43  101.66 11.88 113.54 1,220.63 33.90 1,254.53
Egonomiﬁ Benefit: 130.1 (Discounted by 10%)
Economic Cost 82,3 (Disgounted by 10%)
Ecénomic_BeC 47.8 (biscounted by 10%)
Economic Internal Rate of Return (EIRR}): 13.1%
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N Flood Duratiun.<lq Days .~ Flood Duration >i“:Dﬂ¥5-
; ! @ (3 ) )
Crop liem g-o Viliu L ' toas From Death , ' Loug. From Death
rop Kill ML Kill [{E)x(4)}
(Year) If Killed - {(Dx(2)] - -
e (H$/ha) I“EU:’!L‘O['- (Msllhn) . . .luﬂCtOI‘ (HS/ha)
. o ¥ Y .00 - 2,371
i 1 2,371 0,95 2,252 1.00 ,
Rubber s 1435 0,85 2,920 0,95 _ 3,26]
3 ALTNL L 00400 1,886 0.60 2,827
4 6,235 .30 1,871 8.50 - ?’;;ﬁ
5 7,767 0.20 1,553 - 0.20 s
6 10,055 - 0.10 . 1,006 0.20 2011
? 10,825 0.10 1,082 0.20 2,165
8 1L,204 0,05 560 010, _ 1,120
9. 11,484 0.05 - 574 - 0.10 o i,148
10 11,488 0,05 574 0,10 1,149
Sl 11,492 0 0 0.05 573
12-25 - _ 0 0 0 :
‘average® = 571 Average® = 852
011 Palm 1 3,514 0.95 3,338 . 100 3,514
2 5,706 0.63 3,710 0.85 4,850
3 9,220 0.30 2,766 0.60 5,532
4 12,075 0.20 2,415 0.30 3,623
» .
5 14,241 0,20 2,848 © 0,30 4,272
6 15,226 0.10 1,523 6,20 3,045
7 16,560~ 0.05 826 0.20 3,302
8 16,958 0.05 848 - 620 3, 392.
-8 17,543 . 0.05 S B7? 0.10 . 1,754
10 17,351 0 S | . 0.10 1,735
1 17,100 0 0 0.05 355
12-25 - o : 0 0 0
Average® = 766 Average® - 1,435
Mixed Horticulture | 2,300 1.00 2,300 - 1.00 . 2,300
' 2 4,222 0.95 4,011 1,00 . 4,222
3 6,703 0.60 4,022 0.90 6,033
§ 9,635 0.50 4,818 0.80 7,708
5 12,666 5.30 " 3,800 0.50 6,333
6 15,8497 0.20 3,179 0.40 6,359
7 18,697 0.20 3,739 0.30 5,609
8 19,464 0.10 1,946 0,20 3,893
9 20,598 0,05 1,030 0,10 2,060
10 22,184 0.05 1,109 0.10 © 2,218
11-20 - 0 0 0 : 0
Average® = 1,498 Average® = 2,107
" Other Crops 1 . 2,457 1.00 2,457 1.00 2,457
(Represented by 2 3,062 0.75 2,297 © 0,95 : 2,909
Coconut Palm) 3 4,014 0.40 _ 1,606 0.60 2,408
4 4,438 0,20 : 886 0440 L 1,772
5 4,835 0.05 242 0.20 967,
6 5,012 0 : 0 0.10 - ‘ 501
7 5,183 0 0 6.05 259
8 5,128 0 0 0,05 256
9 5,075 ‘0 0 0.05 o 254
10 4,780 0 0 0.05 239
11-25 - 0 0 0 ' 0
© Average® = - 300 o Average® = 481

Hote; *; The average value of floud damage {a the som of the total Noay

age divided by Lhe total number of yuars conHEdLlLd
crops of all ages dn che Flood ares.

per hectare at cach year of
It acsumes an even distriburlon of

Bource 1 Westeen Jobor [ntegrated Agricultural Development Projeck, Phags 11,

~G6~
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«{n

Flood Duratlon <14 Days

flood Duration >14 Days

Hotei t

crops. of all agus in the flood area,

Source .

. -97~

Hestern Integrated Agricultural Deyélopment Project, Phase I1,

L Age: (2)- (1 {4) (5)
Crop Item of Unty v Loss of Producticn 4 Loas of Production
- Crop Value +Flood - Walue Floo Value
(Year)  (H$/ha) namage ((x(2)] pamage [(1)xC4)]
_ dclor (MS/ha) aclor {(M$/ha)
Rubber i-6 0 - 0 - 0
; 7 1,952 0,045 88 .0.08 156
8 2,370 0.0475 113 0,09 213
9 2,509 0.0475 Ly 0.09 226
1o 2,788 0.0475 132 0.09 251
it 2,788 0,05 139 0.095 265
12-14 2,788, 0.05 139 G.10 279
15-19 3,067 6.05 153 0.10 307
20-25 3,346 0.05 168 0.10 k)
Average® = 11 Average® = 220
0i! Palm -3 0 - : 0 - 0
4 1,035 0,08 83 0:21 217
5 - 2,295 0.04 92 0004 21,
6 3,860 0,045 174 0.08 309
? 3,860 0.0475 183 0,08 309
] 4,896 0.0475 233 0.08 392
9 4,896 0.0475 233 0,09 a4l
10 5,590 6.05 280 0,09 503
1t 5,590 0.05 280 . 0,095 531
12-14 5,590 0.05 280 0.1 559
15-19 5,160 0.05 258 0.1 516
20-25 4,730 0.0% 237 0,1 473
Average* e 203 Average‘ = 405
Hixed Horticulture S 1-2 0 - 0 - G
3 488 0.16 78 0,09 44
4. 943 0.15 142 0,16 151
5 1,945 0,14 272 0.25 487
6 © 2,698 0.08 215 0,24 647
- 4,063 0.04 162 0.21 851
8 6,357 0 ] 0.16 1,017
9 6,357 0 0 0.09 572
10 6,443 0 ] 6.045 290
1i-20- 8,020-8,397 O 0 0 0
Averagc* = 43 Average* = 203
Other Ciops 1-5 0 - 0 - 0
‘(Represented by 6 LY 0.05 17 0,18 62
Coconut Paliw) 7 36 0.05 17 0,095 33
8 691 6.05 35 4,095 66
9 . 693 0.05 s 0.095 66
10 1,100 0.05 55 0.10 110
11-25 i,100 0.05 55 0.10 1o
Average® = 19 Average® = 79

H 'Tha.nve:age_valué_of'flbud damage ‘is the sum of Lhie total loss per hectare at each year of

age divided by the total oumber of years consldered. It assumes an even distribution of
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Item of Asset Unit Value

M5$9, 500/ house

1. Private House.in Urban Area
2. Pfivate House ‘in Rural.Area M53, 700/ house
M$200/person

3. Public House/Buildiag

" Source: Property Market Report, 1983, and National Water Resources
Study, Malaysia, Sectoral Report Vol. 5. :

k—31. BELUAOEEOIKHES

Flood Depth (m) <0.25 0,25-0.50 0,50-1.00 ”1.0052.00 2.00-3.60 33,00

Damage Factor (%) 3 5 7 ' 11 15 22

Source: National Water Resourcaes Study, Malaysila, Sectoral Rebort Vol. 5.

-8~
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Unit: M$103

-GG~

.¥eat - House :

River of and Agri—- Indirect. Total

T Flood Infra- culture Damage Damage

. Event structure ' '

Johor 1969 4,726 1,310 1,810 7,844
Johor 1979 3,104 1,137 1,272 5,513
Johor 1983_ 1,676 776 736 3,188
_Johor 1982 571 349 276 1,196
Johor 1981 507 268 233 1,008
Johor 1978 372 364 170 736
Skudai 1978 6,777 1,222 2,400 10,399
skidat 1981 2,088 469 767 3,324
Skudai 1979 1,102 233 400 1,735
Tebrau = 1978 2,163 787 885 3,835
Tebrau - 1982 21 187 63 271
géﬁut 1969 1,034 3,691 1,417 6,142
Benut 1981 264 180 133 577
Port 1an Besar 1969 785 3,022 1,142 4,949
Pontian Besar 1978 364 542 272 1,178
PonEign Kechil 1969' 115 2,432 764 3,311
Pulal 1969 18 315 100 433
Pulai 1978 10 205 65 280
Sedi1l Besar 1981 79 n 45’ 195
Sedili Kechil 1981 0 0 0 0
Grand Total 56,114
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ynit: M$103

Year House _ L :
of and Agri~- Indirect Total
River Flood  Infra- culture Damage . Damage
Event structure : :
Johor o 1969 13,861 1,210 4,522 19,594
Joher 1979 8,799 1,073 2,961 12,833
Johor | 1983 3,597 792 1,317 5,706
Johor 1982 903 . 361 379 1,643
Johor - Cesr 803 278 329 1,406
Johor o178 589 202 237 1,028
Skudai 1978 25,779 463 7,873 34,115
Skudai 1981 6,478 163 1,992 8,633
Skudai 1979 3,731 T8 1,143 4,952
Tebrau 1978 7,229 596 2,348 10,173
Tebrau 1982 13 .85 59 257
Benut 1969 3,162 3,552 2,014 8,728
Benut 1981 248 116 109 473
Pontian .Besar 1969 _ 738 2,804 - - 1,063 4,605
Pontian Besar 1978 342 | 459 241 1,042
Pontian Kechil 1969 108 2,403 753 3,264
Pulai 1969 17 310 98 425
Pulat 1978 10 | éoz 63 275
Sedili Besar 1981 125 73 59 257
'.Sédili Kechil 1981 0 0 0 0
Grand . Total _ | 119,409
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S . _ Return Period of - _ " Return Period of Adopted
River + Flood - Net Precipitation Max. Flood Discharge Relurn
~ Basin Event - Preclpita- Return Discharge  Retutn - Period

~tlon'{wm)  Period (yr.) (m3/s) Period (yr;) {(yr.)

Johor Dec. '69. 377 25.6 . 437 )

3.8 23.8
Nov. '79 ~ 264 6.3 337 6.7 6.7
Dec. '83 . - H.R. - 312 4.6 4,6
Dec. '82 243 4,3 296 4,2 4,2

‘Dec. '81 228 3.6 279 3.6 3.6
Dec., '78. 202 2.6 244 2.6 2.6
Skudai  Dec. '78° 349 33.3 N.R. - 33.5
Dec. '81 203 2.5 N.R. - 2.5
Nov. '79 177 : 2.0 N.R, ~ 2.0
Tebrau Dec. '78 349 33.3 "N.R. - 33.5
Dee. '82 210 3.5 - N.R. - 3.5
Benut  Dec. '69 318 52.6 N.R. ~ 52.6
Dec. '81 212 5.9 N.R. - 5.9
Nov. '79 187 3.1 N.R. - 3.1
Pontian Dec. 69 436 50.0 N.R. - 50.0
Besar ~ Dec. '78 . . . 349 33.3 N.R. - 33.3
and Dec. '82 210 3.5 N.R, - 3.5

Kechil

Pulai  Dec. '78 349 33.3 | N.R. - 33.5
: Dec. 82 = 212 3,5 N.R. - N
Sedili Dec. '81 618 14.3 N.R. - 14,3
Besar  Dec. '78 470 6.7 ~ N.R, - 6.7
and”  Dec. '82 247 2.0 N.R. - : 2.0

Kechi 1

NOTE: Flood discharges of the Johor River were observed al Rantan
Panjang {catchment area: 1,130 kmZ).
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People To B Affected (personl/y )

~102-

Flood Damage (Hlealy ) ! 5 .
e o Yo = 20-Year J0-Yecar S0-Year .
River Stpotch S-Year 10-Year 20-Year 10-Yuay S0-Year H 5-Year  10-Year o Aunual
tasin Ho. pealyn Design Dewign  Desipn  Beulga 2::::53 Douign Deolgn Dealgn  Design gﬁﬂlgﬂ Average
____Flood _ Flood Flood Flood F)ood Flood Flood Flood Flood 100
' 1% 9,319 9,642 2,484
Johos | 1,765 3,610 4,162 4,417 47534 898 5,946 9,045 9,3 % : '
: 2 171 514 617 660 698 155 i,279 1,656 1,806 1,868 1,924 500
3 927 1,064 1,197 1,260 1,118 ETH 3,35 3667 3,762 3,802 1,817 1,224
4 496 - 628 749 788 830 197 1,879 1,965 2,047 2,081 2,111 656
ST T S SR T T T O S I
6 0 0 0 0 0
? 125 553 806 810 927 130 163 1,745 1,853 1,910 1,961 324
Torat 1,704 6,230 7,524 8,057  B,517 1,724 12,981 . 18,048 18,847 19,181 19,476 5,191
Skudal 1 ) 0 o 1,785 2,081 67 0 0 ¢ 5,068 55,761 189
2 1,263 4,733 2,204 - 2,479 2,690 538 4,930 5,547 6,165 6,526 6,802 1,89
3 2,801 3,707 4,610 5,139 5,544 1,162 L0728 12,288 14,548 15,578 16,366 4,156
4 301 439 517 658 720 134 01 959 1,217 1,368 1,484 298
Total 4,367 5,879 7,391 10,071 10,9%4 1,902 16,659 19,294 21,930 78,539 30,413 6,453
Tebrau 1 0 S0 2,201 7,720 3,114 178 6 0 8,441 10,405 11,909 679
2 265 447 629 736 18 32 438 814 1,189 1,409 1,517 236
3 118 154 185 204 219 48 0 0 o 0 0 ¢
Tocal 382 598 3,021 3,661 4,151 157 438 814 9,630 11,814 13,487 91
Benut 1 o 0 2,011 2,679 3,520 173 o 0 40 626 823 L0
2 6 218 314 159 415 41 0 753 853 975 1,078 119
3 o o 0 VL7174 2,200 56 0 0 0 - 5,532 6,789 122
Total ¢ 238 2,325 4,812 6,142 269 0 753 1,363 7,133 8,690 332
Pontfan 1 0 0 0 0 1,800 k13 0 0 0 0 4,684 93
Besar 2 0 0 0 0 2,057 4 o 0 0 0 2,13 42
3 0 i23 176 207 215 22 0 0 0 0 0 0
4 0 551 188 317 8117 95 a LLIM6 2,453 2,868 3,352 109
Total 0 674 964 1,136 4,949 193 6 1,706 2,455 2,888 108,172 Lbh
" pontfan 1 9 0 2,368 2,785 3,31 150 0 0 t,066 1,252 1,490 85
Kechil
fulal 1 4 7 i0 1 54 3 13 34 48 57 98 1"
2 87 152 219 258 379 47 26 45 64 75 137 14
Toral 9 160 229 269 433 I 45 19 112 132 235 25
Sedilf i 19 33 44 48 53 9 0 ) 0 0 o 0
banar 2 51 9% IS 130 145 25 209 167 487 533 591 104
3 2t 37 49 54 60 1 8t 143 189 207 230 W0
4 0 ¢ 0 0 8 o 0 o 0 0 0 0
Totasl 91 .160 212 232 257 . 45 290 510 676 140 821 144
Sedli b 0 0 a 0 0 0 0 0 0
Kechit 2 0 0 Q 0 ] 0 0 0 0 g g g
Total a 0 a o, a o 0 a Q 0. ) 0
Grand Torsl  B,635 13,959 24,006 © 31,022 38,765 4,730 30,413 41,214 56,080 71,680 B4 784 13,999
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Flood bamage {(M510%/y )

People To Be Affected {personfy )

giver Stretch 3-Year 10-Year 20-Year 30-Year S50-Year A 1 5-Year 10-Year 20-Year JU-Year So-har—m\uual
gasin Ho. Deafgn Deslgn  Design  Desfgn - Design Am'um' " Destgn . Deslgn  Deslgn  Design  Desf{gh Average
. ¥lood Flood flood - Flood Flond verage Flood Flood Flood Flood Flood &
T . - ] - "
Johor i 4,482 10,149 12,85 13,990 © 14,988 2,548 9,765 18,048 19,370 19,922 20,409 4,592
2 498 . 699 ;1852 96 972 210 1,336 1,730 1,886 1,852 2,009 523
3 1,276 1,450 1,685 1,783 . 1,869 478 3,612 3,831 3,930 3,972 4,009 1,279
4 683 846 1,006 1,074 1,133 269,963 2,053 2,138 2,104 2,206 687
5 0 0 1] 0 0 0 0 0 0 0 0 0
& 0 0 0 0 0 o 0 0 0 0 o 0
7 9 ), 826 2,265 2,449 2,611 363 674 3,169 3,351 3,483 3,565 597
Toral 7,287 14,96%° 18,666 20,212 21,574 3,867 17,410 28,830 130,716 31,303 132,198 1,678
Shudzl 1 0 . 0 0 5,85 6,655 219 0 0 0 12,057 13,707 454
? 3,002 . 4,242 5,412 6,114 6,652 1,302 7,855 8,635 9,455 9,934 10,302 2,847
3 8,498 12,382 16,267 18,539 20,279 3,788 23,547 29,769 35,992 19,6321 42,420 9,445
4 1,008 1,5%7 2,106 2,427 2,673 470 2,464 3,371 4, 4,808 5,714 1,048
Total 12,518 18,1501 23,785 232,934 36,259 5,778 33,826 AL, 775 49,724 66,431 71,662 13,790
Tebrau 1 o 0 7,193 8,866 10,148 575 0 0 20,08) 24,755 128,313 1,616
b, ) 382 531 618 685 14 184 141 498 591 661 99
3 118 15¢ 185 204 219 48 0 0 0 0 0 0
Total 151 533 7,909 9,689 11,052 740 184 41 20,581 25,345 28,994 1,715
Benuk 1 o o 1,995 2,658 3,492 172 0 0 292 189 511 25
2 o 203 4 k173 168 35 0 468 554 605 C 669 74
3 0 )] 0 3,781 4,867 122 0 0 0 10,589 13,617 42
" Total [+ 203 2,269 6,755 8,728 329 0 468 846 11,583 14,797 44}
Pontian 1 0 0 0 0 1,662 33 0 0 o o 2,908 57
Beaar 2. ] 0 0 0 1,9%0 39 ] 0 o 0 1,326 26
1 0 123 176 207 215 22 0 0 o 0 o 0
4 0 473 $77 196 738 82 ] 1,065 1,524 1,792 2,080 192
Total ] 597 853 t,004 4,605 176 @ 1,065 1,524 1,792 6,314 276
Pontian t 0 o 2,335 2,746 3,264 187 o ] 661 778 925 53
Kechil
Pulai | 3 5 8 9 50 2 iz 21 30 35 61 7
2 LTS 152 217 255 175 46 16 26 40 a7 85 9
Total 89 157 225 264 425 49 78 49 10 B2 46 15
Sedilt ) 19 13 44 48 53 3 ] 0 0 0 0 0
Busar 2 72 126 168 - 183 204 16 218 183 508 557 617 109
3 29 51 68 15 82 15 85 149 198 216 240 42
4 i o 0 0 0 0 0 0 ¢ g ] ]
Total 120 240 219 306 119 60 303 532 706 713 858 151
Sedilt 1 i) 0 V] 0 0 0 0 0 1] 0 0 0
Kechil ? 0 ) ] o 0 0 o 0 ) 0 0 0
Totat 0 6 0 a 0 Q Q Qo Q Q 0 0
Grand Toral 20,365 34,821 56,322 73,909 86,247 {),185 51,75 71,060 104,828 138,287 155,873 24,119
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”Miniﬁum'_

Désign :Desigh ‘ _':Flood B _Cbnstyuctibn
Level Discharge Mitigation . 'Cost "
(R.P. year) (m3/s)  Measure* (M$106)
5' TR 460 o 5.3
10 | 530 r ' 6.1
20 660 - 1 - 6.8
0 700 1 7.7
40 820 - 1 S 8.7
50 80 9.5

100 1080 S § ©11.0

Note; *: I = River channel improvemént only )
: River channel improvement and flood diversion channel

—
et
1

-104-
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Descriprfon | Johor River Basin

Skudal Hl#er Bastin

Total

[P

I. Project Cbmpdnenti'

C i
1.2

1.3

1.4

"Baslgh Flood Level

HSjor Targut Area._ Kota Tinggt

" 30-Year Ratura Perlod

Flood Hicigation Heasure ~  Channel Improvement
{Length: 6.7 ki)

" Project Cost (M5106) 7.7

2, Economle Effect

2,1
2.2
1.3

2,4

2.5

'Floéd Damage.

Hicthout Scheme (H§106/y ) £.36
Fluodlﬂam;se Rgductfﬂn .
With Scheme (H51087y ) S 1.18
Net Ecoﬁamic

Benefit (M3t05/y") . 0.57
EI8R (X) 10.7

Ratio Bucween 2.l and

" Total Damage in the .

2.6

Region® (X) : 22.4

Racio Becwaen 2.7 and
Total Damage In the . ’ .
Reglon* () 19.0

3. Soctal Effect {As of 2005)

3.1
3.2

1.3

3.4

NOTE;  #3

]

Population Banage .
Hithout Scheme {paraonfy ) 4,952

Population Danaga Reduction
Hith Schema (personfy ) - ) 4,116

Ratlo Between 3,1 and
Total Damage In tha .
Region** (1) _ 20,5

‘Ratlo Becween 3.2 and

Total Dawage in the :
Begion** {X) _ 17,1

Senal and Kuladl

20-Year Return Perled

Channel Improvemcnt
{Length: 15,0 kn)

13.6

2.66.

43.0

34,8

12,252

10,275

42.6

28,3

64,9

53.8

17,244

14,391

71.5

60.0

Total damage in the Reglon amounts o H§6,202, considering that there 1g no future {loocd mitigation

work.

A total 0[-24,li§ peaple in the Reglon will be affected by & flood in the year 2005, conslderiﬁg

that thare 1s no flood mitigacfon work.
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Design ~ Cost for Cost for Cost for Cost for
Pischarge Alternative A Alternative B - Alternacive c AlternagiYe b
(m3/s) (M5106) (M$106) (M$106) (M$100)
300 4.58 5.32° 7.07 9;15
500 5.84 5.81 ' 7ibk 9.45
700  B.S56 6.98 ' 8.47 . 10,35
900 10.71 10.11 11.20 . 12.90
1000 12.38 12.09 13,09 14,70

K40, FAKKE LA ABEORREN

Size of Possible o
Diversion Diverting _ Cos t
Channel Discharge ;
Diver— River Diver—
Degign Bed.- Channel Johor  sion Improve-- sion . Total
Discharge Width Depth = River Channel ment Channel o
(m3/s) (m) {m) (m3/s) (m3/s) (H$105) (M5106)  (M$106)
600 10 3 536 b4 5.98 2.15 8.13
700 10 . 4 587 113 6.27 2.33 8,60
800 10 5 613 187 6.45 2.68 . 9.13
900 0 5 702 198 6,99 . 2.68 9.67
1000 20 5 703 297 7.00 3,39 10.39

Note: River improvement for the main channel is assumed to be done by
the manner of Alternative B. '

-106~



R 41, VBRI EBABRERDR L OILR

Annual Average

AnnGal Average

_Desién Construction Damage Net Economic
Level Cost ‘Reduction Benefit
(R.P. year) {MS106/yy) (M5106/yr) (M$106/yr)

5 0.42 0.37 -0.05
16 0'.45. 0.77 0.29
20 0.54 1.06 0.52
30, 0,61 1.18 0.57
50 0.75. 1.28 0.53
F—42, EFNANEMOENECAELGTRIBAKK
. _ Work for Work. for =
Equipment Item Excavation Embankment Total
pfgdgér i - 1:
Anchbr Barge i - }
Backhpe‘_. 2 - 2
ﬁheel‘bqader 2 1 3
Dump Truck 10 3 16
Bulldozef 2 1 3
Aspﬁélt'Eﬁgine Sprayer - 1 1
ASphalt Finisher . - 1 1
Roéd'Roller - 1 1
Tired Roiler_ - l l
Soil Compactor - 5 5
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No?k.ltem Unit Rate " Volume AmounF
I. Construction L
(1) Site Cleardnce  M$6,000/ha 1.9 ha.  M$ . 11,400
(2) Excavation M$4.4/m3 257,000 W3 1,130,800
(3) Embankment: M5$8.8/m3 - 138,000 n3 1,214,400
(4) Sod Facing M$3.7/m2 104, 000 m2 384,800
{%) Levee Pavement M$§l,8/m2 40,000 me 472,000
{6) Reconstruction R S
of Bridge M$10,000/m 120 m 1,200, 000
(7) Wetr M325,000/m2 30 m2 750,000
Total H$5,163,400
1I. Compensation
(1) Resettlement
_ of House MS$44,000/house & houses M$ 176,000
(2) Procurement of o . :
Agricultural _ '
Land M$35,000/ha 1.5 ha 52,500
Total M$ 228,500
I11. Engineecing Services (10% of 1) M§ 516,300
V. Physical Contingencies (30% of I, II & III) M$1,772,500
Grand Total M$7,680,700
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{ton/d)  (mg/1)

BOD -

Concen-

tration
in. . River

{ton/d)

BOD
Concen-—
tration

‘in River

(mg/1)

 Benﬁt

P, BéSar
p. Keéﬁil
pulai
Skudai

_ Tebrau
:Johor_

S, Besar

S. Kechil

0- 2
0-13
0-19
0- 4
0-43

0-13

0- 8
0-17
0-26
0- 6
0-68
0- 1
0-33
0- 2

Remarks:

1995
BOD LOAD
'From : Into
Source River -
(ton/d)
1.7 0.3
.5 L2
6.6(4.9) 0.5
2.3 _0.8
9.0 5
0.4 0.1
10.9
1.7 0.5
0.3
35.4(4.9) 13.0

2005
BOD LOAD
From Into
Source River
{ton/d}

2.9 " 1.0
3.4 1.6
12.9(9.8) 0.7
2.8 1.0
16.7 9.6
6.5 0.1
20.4 10.2
2.8 1.1
0.4 -
61.9(9:8) 25.3

(-} : BOD load discharged to the sea directly
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Treatment ‘Ser- Sérvéd Treatment Seff Served‘

Capacity: vice Popu- Capacity vice Popu-

: Factor lation =~ .~ . Factor lation

City/Town “Basin (103 m¥/d). (%) (103) (103 m3/d) 0 (%) - {10%)
‘Johor Bahru - - 108 40 216 - 345 70 558
Masai & P.G. - a1 8s 26 65 95 43
Kulai Skudai 27 85 60 73 100 123
Senai Skudai 5 85 12 12 100 20
Kota Tinggi  Johor 0 o o 14 s0 25
B.Tenggara Johor 6 -85 15 17 1000 31
P.Kechil P.Kechil 23 85 50 56 100 97
Total 210 -~ 379 582 - 897

Remarks: The public sewerages system in Johor Bahru, Masai & P.G. and
P. Kechil do not affect river water quality. '
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. BOD

Basin Name

'P. Besar’

P, ‘Kechil
Pulai
Skudai
Tebrau

" Johor

S. Besar

. S..Kechil

Basin Name -

Benut

P. Besar
P. Kechil
Pulai’
Skudai
“Tebrau
‘Johor

S. Besar
S. Kechil

coCco

N . L
OR B IO nD

oo oo

L]
ONO RSO0 =

1995
Without Project_ : with Project
Load into River : BOD Load into River
(ton/d) Max . BOD {ton/d} Max.BOD
T TT TS in River ——---~-----m—mme in River
UL RA Total {mg/1) 'PRP UL  RA Total (mg/1)
0.1 0.1 0.3 2 0.1 0,1 0.1 0.3 2
0.6 0.1 1.2 13 0.1 0.6 0.1 0.8 8
-0 0.1 0.5 12 0 0 0.1 0.1 5
0.7 0.1 0.8 3 0 0.7 0.1 0.8 4
4,2 0.1 5.0 43 0.1. 1.3 0.1 1.5 11
0 0 0.1 1 0 0 0 0 0
3.7 0.3 4.6 13 0.3 3.0 0.3 3.6 7
0.2 0.1 0.5 1 0.1 0.2 0.1 0.4 1
0 0 0 0 0 0 0 0 0
2.5 0.9 13.0 0.7 5,9 0,9 7.5
2005
Without Project With Project
Load into River BOD Load into River
{ton/d) Max, BOD (ton/d) Max.,BOD
B it I EE T in River —————=-s———s—moen in Riverx
UI. ~ RA Total {mg/l) PRP yI RA Total {mg/1)
0.8 0.1 1.0 8 0.1 0.8 0.1 1.0 a
1,0 0.1. 1.6 17 0.1 0.8 0.1 1.0 10
0 0.1 0.7 120 0.1 0 0.1 0.2 16
0.9 0.1 1.0 6 ¢ 0.9 0.1 1.0 6
8.8 0.1 9.6 68 0.1 1.8 0.1 2.0 11
o 0 0.1 1 0 0 0 0 0
9,2 0.4 10.2 33 0.3 5.6 0.4 6.3 9
0.8 0.1 1.1 C2 0.1 0,8 0,1 1.0 2
0 0 0 0 0 0 0 0 0
21.5 1.0 25.3 0.8 10.9. 1.0 12.7

Remarks: PRP:

ur:
RA:

Palm.oil mill, rubber factory and pineapple factory

effluent _ oo
Urban domestic and urban industry effluent
Rural and animal husbandry '
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Unit: km -

Length. of Stretch with high BOD

Concentration over 10 mg/1

Basin ~ Studied 1995 . 2005 . ST
Name Length - Without With Without ~ With
Benut 41 0 0 0 0
P. Besar _ 33 8 0 8 0
P. Kechil 18 18 0 18 0
Pulai 28 0 0 0 o
Skudai 37 . 37 ' 0 - 37 _ o -
Tebrau .30 . 0] 0 0 0
Johor 85 42 c 56 0
S. Besar - 67 ' S0 0 4]
S. Kechil 35 | 0 o 0
Total 374 105 ¢ 119 0
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Unit: M3 100

City/Town -  5up 6MP- TMP . 8MP Total
Johor Bahru 61 118 134 100 413
Masai & P.G. 25 - 31 22 18 96
Kulai 16 26 26 C 20 88
Senai . ) 5" 3 7 5 25
Kota Tinggi 3 8 10 8 29
B, Tenggara : 6 . 9 3 7 S on
P. Kechil 14 22 21 16 73
Total 130 222 229 174 755

ﬁ«m;inﬁ.ﬂ%wKQAI%&UN4¢y7»1%0&*%%%&&%@%%%

Unit: M$ 10°

Basin Name' 5MP 6MP 7MP 8MP  Total
Benut. 1.5 1.5 0.6 0.6 4.2
P. Besar | 2.4 2.6 1.2 1.2 7.4
P. Kechil 1.8 2.2 1.6 1.3 6.9
Pulai 0 0 o 0 o
Skudai 5.3 5.4 2.2 2.2 15.1
Tebrau | 2.7 2.7 1.1 1.1 7.6
Johor 16.2,  16.8 7.5 7.3 47.8
. Besar. C2.T 3.0 1.5 1.4 8.6
S. Kechil ' o 0 0 0 0
Total 32.6 14,2 15.7 15.1 97.6
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