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3.1

1)

2)
3)
4)

project

@

1993

1993

70%

IWK

2022

Catchment Strategy Report
Catchment Strategy/Plan: CS/P

multi-point treatment system

regional treatment system

Net Present Value: NPV

30%
IWK
IWK
IWK
SSD
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on-site treatment system

1994 4 28

48

preferred



IWK

2000 6 IWK 100%
SSD  PIU Project Implementation Unit
IWK
IWK
2006 9 SSD 2007 Upper Langat
IWK 5 SSD
IWKI
)
o IWK
SSD
o IWK SPAN
SPAN
SPAN
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1)
2)
3)
4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)

3.2

3.2.1

3.2.1
1) 1
2) 2

catchment/sub-catchment
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3.2.1

Jinjang-Kepong

1 Daerah Kuala Langat 11
3.2.1
Hulu Langat District Daerah Kuala Langat Jinjang-Kepong
1998 1999 1998
. Symonds Travers Morgan .
BW Perunding Sdn. Bhd. Minconsult Sdn. Bhd.
Sdn. Bhd.
Kajang, Bangi District Council + 7 mukims | Part of Kuala Lumpur city
and Majlis Perbandaran
Selayang
1,319 ha 82,067 ha ™ 6,860 ha
(2015) 1,928,798 734,674 806,750
18 for 6 CAs 8 for 7 CAs 1 for1 CA
CA
*1
Location map of examples
[
3.2.2
3.2.2 Langat Kuala Lumpur Hull Langat Langat
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3.2.2

9 5 2006 2010 Ministry of Energy,
Water and Communication: MEWC Sewerage Services Department: SSD
3.2.2
3.2.2 9 5 1/2

20.0
10.0
PE 10.0
48.0
10.0

10 O

5 0
18.0

1978 4

PE 10.0
PE 10.0
35.0
1990 17.0
PE 15.0

3-6



3.2.2 9 5 2/2

>70% 10.0
50-70% 8.0
30-49% 5.0
10-29% 3.0
<10% 0
. 10.0
. 5.0
0-2km 18.0
2-10km 9.0
> 10 km 0
> 160 (High) 10.0
120 - 160 8.0
ha PE 80 - 119 (Medium) 5.0
40-79 3.0
<40 (Low) 0
>70% 10.0
PE 30-70% 5.0
<30% 0
. EQR2001* 17.0
. 10.0
. 2km 5.0
. 0
. 4.0
. 2.0
. 2.0
. 2.0

*  EQR2001: “Environmental Quality Report 2001” published by DOE
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Plan: SDP

3.2.3

3.2.4

1)

2)

3)

4)

1)
2)
3)

4)

SSD

IWK
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5)
6)
7)
8)

9)

3.3

Duncan Mara i
Vi vii viii
X Xi 11

Duncan Mara, “Low-cost Sewerage”, pp.26-31, John Wiley & Sons, 1996

rationalisation
3.3.1
1
2)
3)
4)
5)
6)
7)
8)
9

10)
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3.3.1

)

11)
12)
13)
14)

15)

3.3.1
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Sabah 4.0%
Perak 0.4%

Peris 0.8%

1991
2.6%

Labuan 3.6%

Johor
Kelantan 0.9%

1,838 2000

1980 1991

2.6%

2,327

Selangor  6.1%

“Press Statement: Population Distribution and Basic Demographic Characteristics Report - Population and
Housing Census”, Putrajaya, 6™ November 2001

urban centre

Kinabalu 7.5%

Subang Jaya
10

11

Kota Bharu 0.8%

3.3.1

21.2%

1991 2000
10
Shah Alam 7.8%  Kota

Kuala Terengganu 1.3%

Georgetown 2.1% Kuantan 4.0% 10
Kuala Lumpur 1.5%  Petaling Jaya 2.4% Klang 6.1%
Subang Jaya Ampang Jaya 5.7%  Shah Alam
Kuala Lumpur
3.3.1 1991 2000
2000 1991
Urban Areas Total Urban Areas Total

1 D. B. Kuala Lumpur 1,305,792 D. B. Kuala Lumpur 1,145,342
2 M. B. Johor Bahru 642,944 M. B. Ipoh 468,841
3 M. P. Klang 626,699 M. B. Johor Bahru 441,703
4 M. B. Ipoh 536,832 M. P. Klang 368,379
5 M. P. Ampang Jaya (d) 478,613 M. P. Petaling Jaya 350,995
6 M. P. Subang Jaya (e)(g) 447,183 M. P. Ampang Jaya (d) 290,452
7 M. P. Petaling Jaya 432,619 Kuching 277,905
8 Kuching 422,240 M. P. Kota Bharu 234,581
9 M. P. Shah Alam (f) 314,440 M. P. Kuala Terengganu 228,119
10 D. B. Kota Kinabalu 306,920 Georgetown 219,603
11 M. P. Seremban 290,709 M. P. Kuantan 202,445
12 M. P. Kuantan 288,727 M.P.Taiping 200,324
13 Sandakan 276,791 M. P. Seremban 193,237
14 M. P. Kuala Terengganu 255,518 Alor Setar 164,444
15 M. P. Kota Bharu 251,801 D. B. Kota Kinabalu 160,184

: Department of Statistics, Malaysia, “Yearbook of Statistics 200)”, pp.31-35
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)

3.3.2
3.3.2 2000
Stale Urban Areas (x1000)
x>500 500>%x>150 | 150>x>75 75>x>50 50>x>25 25>x>10 x<10
Johor 1 0 5 2 5 9 1
Kedah 0 2 1 0 2 3 0
Kelantan 0 1 0 0 1 8 0
Melaka 0 1 0 0 4 8 0
N. Sembilan 0 1 0 1 1 3 0
Pahang 0 1 0 0 5 4 0
Perak 1 1 0 1 6 9 0
Perlis 0 0 0 1 0 1 0
Pulau Pinang 0 2 4 1 2 5 0
Sabah 0 3 0 3 3 6 0
Sarawak 0 3 1 0 1 5 0
Selangor 1 7 1 2 6 14 0
Terengganu 0 1 0 2 0 4 0
W. P. Kuala 1 0 0 0 0 0
Lumpur
W. P. Labuan 0 0 0 1 0 0 0
Malaysia 4 23 12 14 36 79
: Department of Statistics, Malaysia, “Yearbook of Statistics 200)”, pp.31-35
PE
PE 110 1.25 3.4.1
PE
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©)

PE PE
PE
1) PE
PE PE 110 1.25
PE
2) PE
3.3.3
ha PE PE
3.3.3 PE
PE
PE
E UC | PA | UDV | 2000 | 2005 | ---- 2020
A
B
C
E: ucC: PA: UDV:
Taiping & Kuala Kangsar PE
Lanut & Matan Kerian Kuala Kangsar
1 PE
1.1 33 PE
PE
PE = PE
PE PE
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3-A
3.3.2
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3.3.3 “C”
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)

1980 30
IWK
3.3.4 3.3.4 AS
(AB) (AS) (EA) (HK)
(IDEA) (OD)
(SATS) (SBR) 8
180.0
[ ]
160.0
140.0 ]
2
120.0
3, 1000
£
) [} [ ]
80.0
’ -
60.0 ¢
)
[ ]
400 1o I I
20.0 | | i .
e o
0.0 T T T T T T T T T T 1
AS TF AL BD OP RBC IT BF CST BS UASB
3.3.4 IWK
3.3.5 3.3.6 IWK BODs NHs-N
16.2mg/L BODs 78% A 20 mg/L
95% B 50 mg/L 50% A
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3.3.5

NH3-N A 10 mg/L 50%
B 20 mg/L 57 72% 3.3.6
3.3.4 IWK
BODs CcoD NH;-N 0&G Ss
24.6 90.1 17.7 6.0 43.4
(AL) 16.7 47.7 10.5 4.9 28.8
1934 1,934 1,933 537 1,933
(AS) 16.2 65.0 16.2 48 27.3
20.1 53.4 12.9 4.9 29.5
44,191 44177 43,988 9,433 44,184
(BD) 26.7 81.1 218 2.5 32.7
15.1 432 6.7 1.4 18.5
204 204 204 112 204
435 120.5 25.9 10.5 46.6
(BF) 44.2 86.7 13.6 9.9 43.9
933 932 913 292 936
(BS) 72.9 1835 325 13.2 63.8
58.0 112.0 16.7 12.9 51.9
197 197 19 77 197
(CST) 66.5 158.9 28.3 7.9 54.5
71.9 133.3 37.8 30.6 66.8
1,419 1,404 1,164 890 1,419
36.1 99.2 26.2 6.2 34.0
() 37.3 82.1 16.1 6.5 35.1
4,658 4,650 4,404 1,828 4,642
(OP) 29.3 105.7 16.5 5.5 50.4
22.2 59.1 10.0 43 33.0
4,503 4,502 4,502 1,224 4,501
33.3 100.1 17.8 5.9 37.3
(RBC) 38.7 87.8 14.1 5.7 38.4
258 258 259 76 257
(TF) 22.0 68.0 15.0 3.0 29.0
22.1 55.7 11.9 3.7 31.6
268 267 265 137 268
91.5 228.8 319 10.9 82.5
73.4 157.6 16.8 7.0 64.5
(UASB) 54 58 57 14 60
T IWK JICA
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Qumulative Frequency Qurve of Sewage Efluent BODs by Treatment Process
100
= == ﬁf
90 --" —/—I;;Z//
L =~ o = e
w“ L7 /7;7 e
” g
/ /// fm
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g 60 ! / /A /// l///// ——BD
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2 / L~ e I
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2 —_—
e/ Al =
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! // /, | — RBC
20 - A "
/, / Ve ——UASB
10 / //
andard A andard B
o ﬁl i ]
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Concentration Range (mg/ L)
3.3.5 BODs

Qumulative Frequency Qurve of Sewage Efluent NH3-N by Treatment Process
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BOD5 BODS
COoD 0&G SS
3-B
3.3.5 DOE
1 2 A NH;-N
3.3.5 DOE
BODs COD NH;-N 0&G SS
1 A 20.0 120.0 10.0 5.0 50.0
B 50.0 200.0 20.0 10.0 100.0
2 A 20.0 120.0 N/A 20.0 50.0
B 50.0 200.0 N/A 20.0 100.0
3 A 60.0 180.0 N/A 20.0 100.0
( ) B 80.0 240.0 N/A 20.0 120.0
AS 16.2 65.0 16.2 4.8 27.3
TF 215 67.6 15.2 2.9 29.0
AL 24.6 90.1 17.7 6.0 43.4
BD 26.7 81.1 21.8 2.5 32.7
t OP 29.3 105.7 16.5 5.5 50.4
RBC 33.3 100.1 17.8 5.9 37.3
IT 36.1 99.2 26.2 6.2 34.0
BF 43.5 120.5 25.9 10.5 46.6
CST 66.5 158.9 28.3 7.9 545
BS 72.9 183.5 325 13.2 63.8
16.2 A 16.2 B
3.3.18
3.3.3
1990 2005 3-C
cholera dysentery
typhoid & Paratyphoid A hepatitis A 3.3.7
1992 3
1999 12 260
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26 12

3,000

2,500

2,000

1,500

1,000

500

0

R AU G G IO I R R g S
—o— — —— ——A |
3.3.7 1990 2005
3.3.4
1) WQlI
DOE Annual River Water Quality Monitoring Programme
1978 2005 146 1085
BODs COD NH3-N
SS pH DO 6
DOE 3.3.6 Water Quality Index: WQI 3-D
3 Clean: C Slightly
Polluted: SP Polluted: P 3.3.7 2005 146
80 51 15
BODs NHs;-N SS 3.3.6
3.3.8

3-20



3.3.6 WQI

C SP )
WQI 81 100 60 80 0 59
BODs 91 100 80 90 0 79
NH3-N 92 100 71 91 0 70
SS 76 100 70 75 0 69
3.3.7 WQI
2001 2002 2003 2004 2005
% % % % %
C 60 50.0 63 52.0 59 49.2 58 48.3 80 55.0
SP 47 39.2 43 36.0 52 43.3 53 442 51 35.0
P 13 10.8 14 12.0 9 7.5 9 7.5 15 10.0
120 | 100.0 120 | 100.0 120 100.0 120 100.0 146 100.0
931 927 926 926 1,085
3.3.8 wal
NHs-N BODs SS
C SP P C SP P C SP P
2001 120 53 43 24 58 41 21 57 25 38
2002 120 51 40 29 69 29 22 78 14 28
2003 120 54 37 29 76 29 15 75 17 28
2004 120 43 47 30 65 37 18 78 11 31
2005 146 49 54 43 7 41 28 90 22 34
DOE 3.3.9 wQl
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3.3.9 WQI

[ 1l I v \Y
NH3z-N mg/L <01 01 03 0.3 0.9 09 27 >27
BODs mg/L <1 1 3 3 6 6 12 >12
CcoD mg/L <10 10 25 25 50 50 100 > 100
DO mg/L >7 5 7 35 13 <1
pH >7.0 6.0 7.0 50 6.0 <5.0 >5.0
SS mg/L <25 25 50 50 150 150 300 > 300
waQl >02.7 765 927 | 51.9 765 | 31.0 519 <310
wQl BODs COD NH3-N
SS pH DO 6
BODs
NHs3-N 1
BODs NH3-N DOE
DOE BODs NH;-N ASMA
BODs-WQI NH3-N-WQI
)
1) DOE
(a) DOE River Water Quality 1996-2000
(b) DOE Malaysia Environmental Quality Report 2006
1996 2000 5
WQI SS NH3-N BODs As Hg Cd Cr Pb Zn Fe Mg
1996 2000
DOE
2006 wQl
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BODs NH;-N

wol
1
clean
3.3.8 DOE 1996 2000 2000 BODs

NH3-N

2) ASMA

1995 ASMA  Alam Sekitar Malaysia Sdn Bhd DOE
20 ASMA

BODs5 SI vs. NH3-N SI
100
TS *od s
%0 C - 3
¢t 2 w *°
80 = i CIN 2 2 2
. ¢ ’0/ 4 * * *
o s | e— | .
. - IS
60 — |
2

= o V/=03649x + 56.013 .
1S R2=0.6579
8 50 .
o0 .

40

30

20

10

0

0 10 20 30 40 50 60 70 80 90 100
NH3-NSI
3.3.8 BODs NH;-N
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ASMA

@)
Upper Langat
Langat Batu 11 Cheras
3.3.5
IWK 2003 2007 5
3.3.10 33
24 48 72
2003 11 2007 3.7
61.5%
SD01 SD03 28.1% 90
3.3.9
72
24 1 2 3
4 5 6 7 8
9) 10 11 1
5 1.3 4806 2007 329
Seberang Prai 83 Ipoh 64 Pulau Pinang 36 3 55.6
10 DB Kuala Lumpur MP Kajang MP Melaka
Bandaraya Bersejarah MP Nilai MP Seremban 5 23.7%
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3.3.10 IwK 2003 2007
Code 2003 | 2004 | 2005 | 2006 | 2007 | Total %
DCO2 (DCA) 12,034 | 3155 | 9,830 109 25,128 68
SA02 36,067 | 17,963 | 23,154 | 33621 | 14,043 | 124,848 33.8
(
sA03 | 4234 | 2386 | 2120 | 3255 | 1239 | 13243 36
SBOG 19250 | 8637 | 9,160 | 20809 | 6,027 | 63892 173
scol 7130 | 1305 | 1359 | 3751 | 1124 | 14,669 4.0
sco3 1,310 523 | 1,001 | 1,643 320 | 4,806 13
sDo1 20619 | 16634 | 14,880 | 17,661 | 7,42 | 76,945 208
SD02 473 516 588 | 1278 393 | 3248 09
SD03 5513 | 6008 | 7,092 | 5339 | 2,85 | 26807 73
SE02 564 | 1237 978 516 253 | 3548 10
2703 | 1270 | 1,989 | 4127 | 1,900 | 11989 32
109,906 | 59,634 | 72,169 | 92,109 | 35305 | 369,123 | 1000
35,000
30,000
25,000
]
20,000 .
]
15,000 .
]
]
10,000 STP
5,000
0 : : : .
2003 2004 2005 2006 2007
3.3.9 WK
3.3.11 2007 1,685
1,616
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3.3.11 2007 IWK
(%)
1,124 69.5
23 1.4
329 20.4
50 3.1
51 3.2
12 0.7
27 1.7
1,616 100.0
3.3.6
@)
BODs 20 mg/L
50 mg/L
)
10km
3.3.12
A
24 20
10 Tampin  Sg. Sukudai
3
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3.3.12

1 Kerian
Larut & Matang B
Kuala Kangsar
2 Ipoh Sg. Kinta B (
3 Jinjang Kepong Sg. Klang B (
4 Gompak Sg. Klang B
5 PetalingJaya, Shah Alam, Sg. Klang B
Subang Jaya
6 Upper Langat Sg. Langat A
7 Kuala Langat Sg. Langat B
8 Sg. Kepayang Sg. Linggit B (
9 Sg. Simpo Sg. Linggit A 19.5 km
10 Sg. Simin Sg. Linggit B
11 Tampin Sg. Melaka A/B 24 km
12 Alor Gajah Sg. Melaka A 10 km
13 Melaka Tengah Sg. Melaka A 3 374,000 m*/day
14 | Jasin Sg. Chin-Chin A 7 km 1,700 m®/day
15 Muar Sg. Muar B
16 Batu Pahat Sg. Batu Pahat B
17 Sg. Sukudai Sg. Sukudai A/B
18 Kuala Terengganu Sg. Terengganu B
19 Pulau Redang & Lang B
Tengah
20 Kemaman District Tributaries of Sg. B
Kemaman and
others
21 Kuantan Sg. Kuantan and A
others
22 Temerloh Sg. Pahang
23 Bentong Tributaries of Sg. A
Pahang
24 Pulau Tioman Standard B
®)
Langat 2007 2 12 Batu 11 Cheras
35
10km
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1

1

(4)

()

3.3.7

IWK

267
145

PUB
25

Bukit Tampoi

3 13

Sg. Skudai
10

Upper Langat Bukit Tampoi
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Cheras Batu 11

2007 3 2 5 7.6 2
39.8 15 Cheras Batu 11 2 12
2007 8 10 4 10 1 9 2008
12 29

10km
24
10km
1B
9000



)

IWK
man-month
IWK 3.3.13
1 2 1
6 1 8 10 IWK
IWK
3.3.13 IWK
2,000 10,000 20,000
0 500 500 2,000 10,000 20,000 50,000 50,000
CST 3 /80CST 3 /40CST 3 /20CST
3 /20STP | 3 /10STP 3 /4STP 3 9 ™ 17
IT OP STP
1 I) @ I) 6 I) ( ) (24 (24 )
NPS 3 /20NPS 3 /10NPS 3 /3.34NPS 3 /2NPS
cST op STP
*1, 1 2 6
*2, 1 4 12
man- year 312
man-year + =<2
10 =312
KL  Jinjang-Kepong 1998 2015 80 7000
101 19,112
man-year 3.3.14
man-year = 45.2 + 1.5+ 19,112 / (10 x 312) x 2 = 46.7 + 12.3 = 59 man-year
59
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3.3.14 Jinjang-Kepong man-year
0 500 500 2,000 2,000 10,000 | 10,000 20,000
IT 17(1) 18 1 36( 1)
oP 2(1) 3 15 2 22(1)
STP 13(12) 11 13 1 38(12)
32(14) 32 29 3 96(14)
3 /20STP 3 /10STP 3 /4STP 3
a 1) @ 1) G 1) ( )
4.8 9.6 21.8 9.0 452
NPS 5 5
3 /10NPS
1.5 15
IT oP STP NPS:
3-E 3.3.12
3-F 3.3.4 BODs
3.3.15
11.7% BODs 46.0%
BODs
3.3.15 BOD;
() 8,282 989,983
PE (PE) 15,159,824 4,949,915 20,109,739
BODs (ton/ ) 833.8 272.2 1106.0
(75.4%) (24.6%) (100%)
BODs (ton/ ) 91.4 78.0 169.3
(54.0%) (46.0%) (100%)
(%) 89.0 71.4 84.7
(1) 3,423.8 453.3 3,877.4
(88.3%) (11.7%) (100%)
BODs BODs CST BOD:
3-1
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3.3.10
O&M Manpower Reduction for STPs & ISTs
30.0
¢ DBKL
~ 250
g
S @ 5g. Petani
=
8
% 200
E @ Kuantan % poh
5 * ®Klan
5 @ AlorfStar Melaka B. and
g 150 ry
§ Johor Bahru T.
o * .
g *
g 100 *
3 * * Seremban
§ . ¢ Lo ¢ Selayang @ Kajang
5] Ampang Jaya
O s0 it ’ 2
0‘ TYON Petaling Jaya
. . Subang Jaya ¢
} ¢ ypangaya . eberang Perai
(4 *
0.0
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0
O&M Manpower Reduction for STPs (capita:day)
3.3.10
PE
3.3.11 PE
Kuala Lumpur  Shah Alam
R®=0.990

)

SSD  SPAN IWK
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Correlation between Conn. PEand O&M Manpower Regmt Reduction
300.0
250.0
y=0000x+2860
Re=0.990 PS
- *
& 2000
s
? /
g_ L
@ 150.0
g
5
= *
§ 1000 .
/
50.0 oo b/
« *
0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Qonnected PE (Million P
3.3.11 PE
KL Shah Alam
(©)
PE
BODs 3.3.5
PE 225L
3.3.2
(4)
WSIA2006 57
WS1A2006

M)
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@ 1

PE PE

3.3.8

3.3.12

3.3.12
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15

3-6

3.3.9
1 JPP 2 IWK
JBIC rehabilitation
refurbishment rationalisation upgrading replacement repair
works
SSD
SSD
2
3.3.16 4
"Yes” 3.3.13
1’N011 4
4
3.3.16 SSD
No No No
Yes No No
Yes Yes No
Yes Yes Yes

3-34



STP

3.3.17
3.3.17

No PE
1 W.P. K. Lumpur Pantai Tengah STP 10,000
2 Kedah Padang Matsirat STP STP 25,000
CSTF 100,000
3 N. Sembilan Port Dickson Town STP 30,000
4 P. Pinang Bayan Baru STP 200,000
5 P. Pinang Jelutong Land Reclamation n/a
6 P. Pinang Jelutong STP STP 800,000
7 W.P. K. Lumpur Bunus STP STP 352,000
8 W.P. K. Lumpur Pantai STP STP 377,000
CSTF 320,000
9 W.P. K. Lumpur Bandar Tun Razak STP STP 100,000
10 W.P. K. Lumpur Puchong STP STP 150,000
11 Selangor Southern Kelang Valley CSTF STP 22,000
CSTF 400,000
12 P. Pinang Sg. Nyior STP STP 150,000
13 P. Pinang Juru STP STP 150,000
CSTF 300,000
14 Perlis Kangar STP STP 30,000
CSTF 150,000
15 Kedah Kota Setar CSTF CSTF 300,000
16 W.P. K. Lumpur Damansara STP STP 100,000
17 N. Sembilan Sunggala STP STP 60,000
CSTF 50,000
18 N. Sembilan Kuala Sawah STP STP 240,000
19 Melaka Sg. Udang CSTF CSTF 300,000

CSTF
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3.3.10

1)
2)
3)
4)

5)

3.3.11

)

PEi
Yi

Aging Index

80

PE

n

> (PEixYi)

i=1

3" PEi
i=1
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10km

2
IWK  Johor Bahru
1)
DOE
3
10
3
2
10 15
3.3.18
2)
IWK

Kelantan
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3.3.5

15

DOE
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18

(@)
(b)
(©)
(d)
(e)

24
72.7%

9.1%

PE

PE

24
144 72.7%

198
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9

Man-Month

4.5%

27

198

144

13.6%



6e- €

3.3.18 DOE

3 2 1
Vol. 4 1989 1 STP 1 3STP sTP
CST IT OP AL A B A A B A B
N/A N/A N/A N/A N/A N/A N/A N/A 40 40 40 40
pH N/A N/A N/A N/A N/A N/A N/A N/A 6.0-9.0 5.5-9.0 6.0-9.0 5.5-9.0
BODs 200 175 120 100 60 80 20 50 20 50 20 50
COoD N/A N/A 360 300 180 240 120 200 120 200 120 200
SS 180 150 150 120 100 120 50 100 50 100 50 100
NH;3-N N/A N/A N/A N/A N/A N/A N/A N/A 10 20 5 5
NOs-N N/A N/A N/A N/A N/A N/A N/A N/A 20 50 10 10
P N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 5 10
0&G N/A N/A N/A N/A 20 20 20 20 5 10 5 10




3.3.12

(1) NPV PE
1)
NPV
NPV
NPV
NPV
3.3.14
A 2
B A 2
B
Project A
) O&M cost and size of STP, SAMPLE
160.0 2 times of this =
140.0 - O&M cost, Option 1
1200 L 7
c
.2 100.0
= | / x
€
£ 800 Z7 RS
i > 60.0 = 0&M cost,
Project B [ .
S 20.0 / Option 2
20.0
STP 00
20,000 0 10000 20000 30000 40000 50000
3
B m°lyear

3.3.14
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NPV

(@)

(b)
25 NPV
PE
NPV PE
(2) NPV/PE
3.3.19 25 NPV/PE
NPV  BI/C
PE
NPV/PE NPV/PE
NPV/PE B/C ratio
NPV/PE
B/C
PE
1PE PE
PE
1
PE PE PE Ultimate PE
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3.3.19 NPV/PE 25
NPV NPV/PE
B/C
(. RM) (RM/PE) PE / IPE
MB Shah Alam —122.98 | 0.24 —299.16 | 1 411,077 1STP 288.98
PJD 3, MB Petaling Jaya —77.39 | 0.23 —306.72 | 2 252,302 | 2 STPs 261.47
Tamping Tengah —87.74 | 0.21 —38750| 3 226,436 | 1CSTP 349.10
Yong Peng Catchment —67.84 | 0.20 —399.00 | 4 170,024 | 1CSTP 345.82
Taiping Catchment —187.90 | 0.18 —42362 | 5 443562 | 2 STPs 383.41
Batu Pahat Catchment —168.23 | 0.17 —436.11 | 6 385,746 | 1 CSTP 418.18
Bandar Melaka East —279.75 | 0.17 —439.74 | 7 636,176 | 1 CSTP 438.58
Bdr Kuantan & Bdr Indera Mahkota —176.21 | 0.17 —440.53 8 400,002 2 STPs 395.28
SJSK 2, MB Subang Jaya —74.97 | 0.16 —468.56 | 9 160,003 1STP 409.37
Jinjang-Kepong —599.83 | 0.15 —512.05| 10 | 1,171,422 | 1CSTP 524.37
Temerloh District —187.40 | 0.15 —541.29 | 11 346,205 | 4 STPs 445.82
Sg. Siput Catchment —74.79 | 0.14 —544.03 | 12 137,472 | 2 STPs 442.24
Kuala Terengganu Selatan —172.62 | 0.13 —589.92 | 13 292,615 | 4 STPs 492.02
Cukai Catchment, Kemaman —38.69 | 0.13 —596.62 | 14 64,844 | 1CSTP 472.38
Sg. Selangor, Gombak —61.76 | 0.13 —640.38 | 15 96,001 | 1CSTP 546.22
Sg. Gombak, Gombak —50.60 | 0.13 —657.15 | 16 77,000 | 2 STPs 497.27
Bentong Town, Bentong —90.34 | 0.11 —730.05 | 17 123,752 2 STPs 616.02
Sg. Simpo Catchment —9254 | 0.11 —731.29 | 18 126,547 1STP 648.27
Sg. Simin —117.35 | 0.11 —764.44 | 19 153,504 1STP 691.31
Parit Buntar Catchment —45.00 | 0.11 —772.74 | 20 58,233 1STP 632.65
Ipoh Catchment —885.06 | 0.10 —798.55 | 21 | 1,108,341 MP 771.69
Alor Gajah —32.72 | 0.10 —863.32 | 22 37,898 1STP 680.04
Kuala Terengganu Utara —148.36 | 0.10 —885.22 | 23 167,594 | 2 STPs 780.82
K. Kangsar, Taiping & K.Kangsar —151.01 | 0.07 —1,196.56 | 24 126,201 3 STPs 1,031.91
Bagan Serai, Taiping & K.Kangsar —62.91 | 0.06 —1,347.10 | 25 46,702 2 STPs 1,108.56
STP CSTP MP
(©)

PE
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RM

(4)
3.3.20 32
3.3.20 32
( RM) /
(/1)
1 Kuantan, Kuantan 6.723
2 Yong Peng, Bandar Penggaram, Batu Pahat 6.850
3 MB Shah Alam 7.196
4 Tampin Tengah, Tampin Dist. & Pulau Sebang 7.306
5 PJD3, MB Petaling Jaya, Petaling Dist. 7.540
6 Cukai, Kemaman District 8.181
7 SG1, Sg. Gombak, Gombak 8.342
8 Sg. Siput, Kuala Kangasar, Taiping & Kangsar 8.387
9 Bandar Kuantan & BIM, Kuantan 8.900
10 Bandar Penggaram, Batu Pahat 8.945
11 Sg. Duyung, Melaka Tengah 10.481
12 Jinjang — Kepong 11.341
13 Rawang, Sg. Selangor, Gombak 11.576
14 Bandar Melaka East, Melaka Tengah 11.576
15 Larut & Matang, Taiping & Kangsar 11.891
16 Bandar Melaka West, Melaka Tengah 12.058
17 Temerloh South 2, Temerloh 12.793
18 K. Terengganu Selatan, K. Terengganu 13.462
19 Parit Buntar, Kerian, Taiping & Kangsar 13.976
20 Sg. Udang, Melaka Tengah 14.286
21 Sg. Simpo 15.668
22 Bentong, Bentong 16.226
23 Kota Laksamana, Melaka Tengah 16.638
24 SJSK2 MB Subang Jaya, Petaling Dist. 16.929
25 Sg. Lereh, Melaka Tengah 18.360
26 Bertam, Melaka Tengah 18.388
27 Alor Gajah, 20.902
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2004 5

14,084
3.3.21
MR1,953 MR1,301
0.41%
0.35 0.61%
1%
3.3.21
IBRD
MR1,953 MR 2,285 MR 1,301
MR 28.78 MR 34.16 MR 18.21
(1.47%) (1.49%) (1.40%) 4%
MR 0.82 MR 1.16 MR 0.16
(0.41%) (0.35%) (0.61%) 1%
“Report on Household Expenditure Survey 2004/06”, Department of Statistics, Malaysia, pp.43 & 181
3.3.14
430
m3
IWK
MR
% m?/
3.3.22

50,000PE
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3.3.22

1 25 5 20 40
50,000PE 0 4 4 6 8
50,001PE 2 6 6 8 10
( 50,000PE )
ton/ 2.228 1.448 2.228 2.228 2.228
m®/ 222.8 57.9 44.6 111 222.8
50,000 PE
225L/
11,250 m¥/ = 50,000 x (225/1,000)
SS 220 mg/L
SS 90%
2.2281/ = 11,250 x (220/1,000,000) x (90/100)
70%
50%
1.448 1/ =2.228 x (1 - (70/100) x (50/100)
1)
2)
3)

Pour Flush Latrine: PF

Centralised Sewage Treatment Plant: CSTP
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3.3.15

@
(b)
(©

3.3.16

3.3.1 3.3.15

(@)
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(b)

(©)

(d)

(€)

(f)

(@)

(h)

(i)

@)

(k)

BODs

NH3-N

NPV / PE
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. CSTF

3.4 24
3.4.1
1)
25 5
Sewerage Local Plan 3-1
3.4.1
2010 2035 2015
Gombak
2020 2004 2015
Sg.
Simpo Sg. Simin  Sg. Skudai 2020 Kuantan Kuala Terengganu
2035
Kuantan Kuala Terengganu
Sg. Simpo  Sg. Simin Negeri Sembilan Sg.
Skudai Johol
Hulu Langat SSD UpperLangat Ipoh JICA
Dungun
2010
19 5
24 3.4.2 Taiping & Kuala
Kansar  Larut & Matang Kerian Kuala Kansar Petaling District DB Shah Alam DB
Petaling Jaya MP Subang Jaya 28
116 196 /
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Jingjang-Kepong 1
Petaling District 38
3.4.2
sub-catchment/sewerage zone/planning block
multi-point system
3.4.1
2010 2015 2020 2025 2030 2035
1998 Jinjang-Kepong | (Ipoh)
(Hulu Langat)
1999 Kuala Langat
2000 Larut&Matang
Kerian
Kuala Kangsar
Tampin
Muar
(Kuantan) (K.Terengganu)
2001 Kemaman Dist.
2002 (Dungun) Alor Gajah
Batu Pahat
Pulau Tioman
2003 Sg. Keyayong
LP Sg. Simin
Melaka Tengah
Jasin
2004 Gombak
2005 Temerloh
Bentong
LP Sg. Sukudai
2006 LP Sg. Simpo Petaling Dist.
2007 P. Redang LP Kuantan
LP K. Tereng.
2008 Iskandar
Upper Langat

Ipoh
Kota Kinabalu
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3.4.2

Lanut & Matang 2 2
Taiping & kuala Kansar Kerian 3 7
Kuala Kangsar 2 5
Ipoh 3 4 2001
Jingjang-Kepong 1 1
DB Shah Alam 3 16
Petaling District DB Petaling Jaya 3 11
MP Subang Jaya 3 11
Gombak 4 13
Kuala Langat 7 7
Sg. Kepayang 1 1
LP Sg. Simpo 1 1
LP Sg. Simin 1 1
Tampin 5 8
Alor Gajah 1 1
Melaka Tengah 7 9
Jasin 6 8
Muar 14 16
Batu Pahat 14 15
LP Sg. Skudai 1 10
LP Kuala Terengganu 2 5
P. Redang & P. Lang Tengah 5 5 Island tourism
Kemaman District 4 9
LP Kuantan 8 8
Temerloh 4 4
Bentong 3 6
Pulau Tioman 7 7 Island tourism
Upper Langat 1 5 On-going
24 116 196
)
1)
3.4.3 PE
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19/28 PE16/28
22/28 16/28 23/28
6
3.4.3
BE WIPs

1 Kerian *1 X*7 *6 X X
2 Rarut & Matang *1 X X*7 *6 X X
3 Kuala Kangsar *1 X*7 *6 X X
4 Ipoh xX*3 X X
5 Jingjang Kepong X X X X
6 Gompak x*3 X X
7 Shah Alam *2 X X X
8 Petaling Jaya *2 X X X
9 Subang Jaya *2 X X X
10 Upper Langat X X X X
11 Kuala Langat X X
12 Sg. Kepayang X X
13 (L/P) Sg. Simpo X X X X X
14 (L/P) Sg. Simin X*3 X X X
15 Tampin X X X X
16 Alor Gajah X X X
17 Melaka Tengah X X X X X
18 Jasin X X X X X
19 Muar *4 X
20 Batu Pahat X X X X
21 (L/P) Sg. Sukudai *4 X

(L/P) Kuala
22 X X X X

Terengganu
23 Pulau Redang *5 X X X
24 Kemaman District X X X X X
25 (L/P) Kuantan X X X X
26 Temerloh X X X X
27 Bentong X X X X
28 Pulau Tioman *5 X X

No. of data available 22 16 25 16 23
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/_ Design PE / Present PE

7.0

/
w0 /
o

4.0
~ Melaka T.
a 3.0 - ’r Ir Kuantan =

. Subang J.
y R [ =
L0 Wh—
Petaling J
0.0
0.0 0.5 1.0 1.5 2.0
PE( )
3.4.1 PE PE / PE
(@) 4

2

PE
PE PE
residential PE population
PE/ PE 2.0 Ipoh 154 Gombak 1.51

Sg. Simin  1.08 PE PE 1.25

Sg. Kepayang  6.38 Tampin  5.55

(b) Temerloh Bentong
PE

(c) Taipin & Kuala Kangsar

PE
PE PE
PE
(d) Ipoh Shah Alam Petaling Jaya Subang Jaya
IWK
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(€)

()] Pulau Redang Pulau Tioman

2)

3)

PE

20

4)

PE

5)

Muar Sg. Sukudai Kuala Langat

PE
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First Level

PE

PE



6)

3.4.2
3.4.2

) 1
/

@) 2

3) 3
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(4) 4

PE (1)PE = 100,000
A PE (2)100,000 > PE = 50,000 B PE (3)PE<50,000
C PE 3

A=}

AT 9T 1:
T —HIRE

AT w7 2:
F—F Oz

| Y = P Yes AT w73
=7k | FeRIEL AR
Cpmiy - ERE
. BABOKMLORE
( 100,000 > PE
250000)  pE<50,000)
( PE 2100,000 )
TN—7 A Tn—7 B||ZA—F C
4 } \ J {}
AT v 75X Y vFALR R7Tv7 HFxvFT AT
A d ] vy 7 bR
A A
AT 976 XX vF Ak T AT 976X x v F A
“u Pz b OBEIENT IuYes b OBERIENA T
| AT T T xRy F AR |
>  7avzs bo@ER |
Y
BER*Xy vy FALFE
ey FYRE
/
END
3.4.2
(®) S
PE 3

EXCEL
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(6)

()

3.4.3

)

1)

2)

3)

(@)

6
PE
7
3
3.4.3
30% 3.4.3
30% 4
50% 3.4.3
30%
50% 1

3.4.4

1.5

Rat-W30

4 6

Rat-W50

5% 8 10
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Fin-W30

10%

Fin-wW50

2

10%

1



(b)

(©)

(a)

(b)

° 50%

(©
3.4.7
° 15%

(2) PE

PE

C PE < 100,000

B
C

1,170,000

15

15
50%
30% 3.4.5

30%

3.4.4
PE
50% 3.4.6
15 30% 50%
30%

50% 30%

A PE >200,000
3.4.4

30%
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30% 50%

Clean

B 200,000 > PE >100,000

48,000



Design PE

3.4.4
C PE < 100,000
1 4% 2 18%
4 59% 5 79%
SPAN PE
PE
PE PE > 100,000 PE PE < 100,000
A B
A B
3.4.5
3.4.8 3.4.5 PE PE
100,000 100,000
DOE
Yes/No
0 llO |20 |3O |4O |50 lGO |7O |80 I90 IlOO IllO I120 I130 I140 I150 I160 |170 llBO |190 |200

All PE | Ist | 2nd | 3rd | 4th | 5th »
PE2100,000 | 1st | 2nd | 3rd | 4th | 5th »
100,000>PE250,000 | 1st | 2nd | 3rd | 4th |5th|
PE<50,000 |1| 2nd |3| | 5th |

3.4.8 PE
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X3.4.3 7Oz I MBEIELLF IT24 TR EAH T

100

90

80

70

g 60

50

40

30

20

10

0

Tot-W15 Env-W30 Rat-W30 INV-W30 Env-W50 Rat-W50 INV-W50

15 10 10 10 10 10 10
5 5 5 5 5 5 5
= 15 30 10 10 50 5 5
u STP 5 5 5 5 5 5 5
u 10 10 10 10 5 5 5
= STP 15 10 30 10 5 50 5
un CSTP 5 5 5 5 5 5 5
u 10 10 10 10 5 5 5
= 15 10 10 30 5 5 50
u 5 5 5 5 5 5 5
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3.4.4 PE
PE PE 100,000
10 8 6 4 2 Total 10 8 6 4 2 Total
14 13 14 9 15 65| 6 3 8 5 5 27
9 13 15 13 15 65 0 0 6 8 13 27
5 2 6 6 6 25 1 1 0 0 5 7
| 9 12 15 15 14 65 0 0 0 13 14 27
BOD; SI 34 23 6 65 8 16 3 27
NHs-N S| 52 7 6 65 19 3 5 27
STP
STP 10 13 13 26 0 62 4 3 1 4 14 26
STP 9 10 12 12 12 55 0 1 3 3 10 17
1 2 5 0 1 9 0 1 2 0 1 4
1 5 0 0 0 6 0 2 0 0 0 2
0 0 0 0 0 0 0 0 0 0 0 0
wQl 19 46 65 9 18 27
STP
0&M 9 10 13 13 13 58 0 0 4 6 12 22
PE 12 12 13 13 15 65 0 0 7 9 1 27
CSTP

| CSTP 67 2 69
| CSTP 16 4 12 31 2 65 4 0 6 17 0 27
NPV / PE 13 14 13 14 1 65 1 5 6 10 5 27
/ 10 14 14 14 13 65 4 9 7 6 1 27
| 0 0 0 0 0 0 0 0 0 0 0 0
102 120 133 ] 135| 115] 605 16 25 44 64 91 240
(%) 157 208 331| 474 ] 791 39.7
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3.4.5 A B C (172)
A (PE > 100,000) B (100,000>PE>50,000)
10 8 6 4 2 10 8 6 4 2
% 4.0 2.8 1.9 1.2 Less 4.8 2.7 2.2 17 Less
A 180000 | 130000 | 100000 | 60000 Less | 93000 | 74000 | 56000 35000 Less
FA 3400 2600 900 300 Less 4900 4900 1600 90 Less
\ ton/day 20.4 135 9.9 7.6 Less 5.4 5.0 4.1 3.2 Less
BODs SI 79 90 More - - 79 90 More - -
NHs3-N Sl 70 91 More - - 70 91 More - -
STP
STP B 91 36 6 1 Less 154 15 6 0 0
STP BT 105 89 46 26 Less 66 36 27 10 Less
m®/day 660000 | 370000 55000 | 28000 | 28000 | 26000 | 26000 | 26000 26000 26000
g 327 327 313 313 313 313 313 313 313 313
E:13i 4 3 2 1 0 4 3 2 1 0
waQl 1 11 - - - 1l 1l - - -
CSTP
\ CSTP NNN YNN YYN - - NNN YNN YYN - -
STP
0O&M man-year 47 28 20 11 0 11.1 6.7 3.7 13 Less
PE PE 257000 | 146000 | 114000 | 56000 Less | 98000 | 64000 | 58000 31000 Less
csTP Bi7F BN NS ER® | ER#% B BN S TER% TER%
STP B Fith Bl | &EmHY STP B Fiith AL EHY
NPV / PE NPV/PE -33 -45 -63 -140 Less -46 -57 -64 -78 Less
Mil.
/ RMiton/day 29 12 9 7 Less 29 12 12 9 Less
Yes No - - - Yes No - - -
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3.4.5 A B C (2/2)
C (PE <50,000)
10 8 6 4 2
% 10.4 3.6 2.0 1.8 Less
A 26,000 21,000 17,000 8,000 Less
FA 800 800 90 90 Less
\ ton/day 2.1 2.0 1.6 1.3 Less
BOD:s Sl 79 90 More - -
NH3-N SI 70 91 More - -
STP
STP i 28 3 0 0 Less
STP [E13i8 14 4 3 0 Less
m®/day 370000 | 370000 37000 | 28000 | 28000
BFfE 313 313 313 313 313
E:13 4 3 2 1 0
WQI ] 11 - - -
CSTP
\ CSTP NNN YNN YYN - -
STP
O&M man-year 4.9 0.6 0.5 0 0
PE PE 36,000 27,000 19,000 | 12,000 Less
CSTP BEF DR AEaS FR®% | tR#%
STP EH FAtth Bl | &HY
NPV / PE NPV/PE -25 -82 -95 -115 Less
Mil.
/ RMiton/day 25 17 13 12 Less
Yes No - - -




3.4.4

3.4.9 Tables A G
3.4.6
3.4.6
Table A SCP
02:CZ111
ColumnR CZz
Column
87 87 3.4.9
EXCEL
Table B
Al12:M156
Table C Table A Table B
0112:CZ156
Table D Table B
0157:CZ200 Table C
Table E BODs SI NHs;-N SI WQI
H157:M200
Table F Table D
0203:CZ22
Table G Table C EXCEL
R230:BE440 5
Table C
Table G
EXCEL VLOOKUP MATCH
"Al” shift  z” Table F

87




Table B 3.4.10
3.4.10(1)

3.4.10(2)
20 40% 40 60% 60 80% 80 100%

3.4.10(2)
3.4.9 2 Table B
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] |
Table A Base Data
N
F3.4.9 (1 ) -F7kﬁ$ YYFAV NS j (m IV 9 [ wﬁﬁ"ﬁﬁ{d‘ I+ Catchment Strategy Report (CSR) Jinjang-Kepong Gombak Gombak Gombak Gombak
b Q| 7 I J > 7‘ 3/ J— |~ Catchment Jinjang-Kepong || Sg. Gombak Sg. Gombak Sg. Kelang Sg. Selangor
Sub-catchment Jinjang-Kepong || Gombak SG1 Conbar Gombak SK1-SK5| Gombak Rawang
SG2+SG3
225 Per PE sewage flow (Lpcd) 123456.7  Data manually input sytem 1CsTP 2 CSTPs To Bunus To Bunus 1CsTP
55 Per PE BODS pollution load (gpcd) [Planning Fundamentals
1234567  Data supplemented Year of report completed 1998/10| 2004/12 2004/12 2004/12 2004/12)
70 Effluent BODS of IST (mglL) Area to be sewered (ha) 6.860
20 Effluent BODS after sewerage provision (mg/L) 123456.7  Data automatically calculated but sometimes manually input Base year 1997 2000 2000 2000 2000
Present population nos.) 441,997 50,594 72,045 178,598 59,394
10 Number of ISTs desludged per day 123456.7  Data transferred from separate calculation sheets Present PE (PE) 730873 66,401 72,045 189,987 69,976
312 Annual working days Target year 2015 2015 2015 2015 2015
2 No. of workers per crue for IST desludging Design Population (nos.) 806,750 74,199 93,148 217,887 82,437
Design PE for sewage treatment (PE) 1171422 96,204 93,148 231,740 98,239
Target year
Design population nos.)
Design PE for sewage treatment (PE)
Design residential PE 724,157 74,199 93,148 211,294 82,437
Design ial & industrial PE (PE) 270376 6,620 0 13,853 13,857
Design PE / Design population (times) 1.45
Design PE / Present PE (times) 1.60
Dry weather average flow m3/day) 263,570 21,646| 20,958| 52,142 22,104
Wet weather average flow (m3/day) 317,000|
\Wet weather peak flow m3/day) 569,423 61,563 59,820 134,627 62,721
Sewage treatment process
Design PE for sludge treatment
Design sludge volume for CSTF. (m3/day)
Design dry solids for STP. (ton/day)
Design sludge volume for IST (m3/day)
Design dry solids for IST (ton/day)
|Sludge treatment process
Final sludge condition
Costruction period Phase 1 1997-2000
Costruction period Phase 2 20012005
C ion cost Phase 1 (Mil. RM) 824
Construction cost Phase 2 (Mil_RM) 260.9
Land cost (Mil. RM) 816
Sewer system Mil. RM;
Pumping station (Mil. RM)
Sewage treatment Plant Mil. RM;
Construction cost (Mil. RM) 664.8 38.3 128.4 142.7 524
Annual O&M cost Mil. RM/yr) 14.6 16 4.0 43 13
Per PE construction cost (RM/PE) 568 398 1379 616 534
Per PE annual O&M cost RM/yr/PE) 12 16 43 19 14
Period for NPV i %)
NPV of construction cost (at 8.0%) Mil. RM;
NPV of annual O&M cost (at 8.0%) (Mil. RM)
Total NPV (at 8.0%) (Mil_RM) 87.8 94.9 488
Per PE NPV (RM/PE) 942 409 496
Importance of the /area
Growth rate of population (%) 3.4 2.6 1.7 13 2.2
Per PE density (PE/ha)
Growth rate of design PE (%) 27 25 17 13 23
Design population (nos.) 806,750 74,199 93,148 217,887 82,437
Rate of residential PE (%) 618 77.1 100.0 91.2 839
Rate of commercial & industrial PE (@ 23.1 6.9 0.0 6.0 14.1
Annual hotel guests (nos.) 15,012,021
Pollution loads
Total pollution load generated (ton/day) 64.428 5291 5.123 12.746 5.403
Total pollution load removed by existing STPs & ISTs lon/day) 12.524 0.000 0.000 0.000 0.000
Total pollution load reduced (ton/day) 46,633 4.858 4.704 11.703 2.961
lon/day) 5.271 0.433 0.419 1.043 0.442
(ton/day) 3.278
ton/day) 1.505
1K22 1K18 1K18 1K18 1K18
B B B B B
71 76 76 76 76
0 36 36 36 36
River basin Batu Gombak Gombak Gombak Gombak
River status P SP. SP. SP. SP.
[Complaints from the public
[Complaints on STPs (nos) 83 15 15 15 15
[No. of STPs (nos.) 96
[Water use condition
Total water production by WTPs (m3/day)
Duration time of water intake closure at WTPs (hrs)
No. of intakes for irrigational use (nos))
Classffi by WQI
DOE class i 111} i I i
R i of existing sewerage facilities
Design PE of STPs to be rationalised PE) 219,118
No. of STPs to be. nos.) 96
Design PE of ISTs to be connected PE) 95,560
No. of ISTs to be connected nos.) 19,112
Existing STP O&M man-power requirement manrday) 47.1
Existing IST O&M man-po\ (man-day) 12.3
Total O&M man-power requirement man-day) 59.4 0.0 0.0 0.0 0.0
Design PE of growth (PE) 952,304 96,204 93,148 231,740 98,239
Redundant land area after rationalisation (ha) 2150
rate (%) 18.7
[Conservation of local water cycle
Study on local water cycle
[Existence of permanent CSTP.
Existence of CsTP YNN NNN NNN NNN NNN
[Reliabilty of project implementation
Prospective of land ition for STP site Existing STP Existing STP Existing STP Existing STP_| No
[Financial analysis
NPV (Mil RM) -652.9 443 -1306 1423 -56.7
B/C ratio 0.13 0.16 0.06 0.12 0.13
NPV / Design PE (RM/PE) -55.7 -46.0 -140.2 -61.4 -57.7
Construction cost / Pollution load discharged (Mil RM/ton/ 10.3 7.2 25.1 11.2 9.7
ideration for special conditions
Involvement in national projects
Inclusion of sludge treatment in CSTP site
Extension of sewage effluent discharge pipe
Table B Weightage and Scoring Conditions
Default Value (2 Table C Score before Weightage Application
Weightage Unit Scoring Criteria Score
[1] [2] stclass | 2ndclass | 3rdclass [ 4thclass | Sthclass | 1stclass | 2ndclass | 3rdclass | 4thclass | 5thclass importance of the /area
15 0 % ) 3 2 1 Less 10 8 6 ) 2 [Growth rate of population (%) 8.0 6.0 2.0 2.0 6.0
0 person 120000 80000 40000 20000 Less 10 8 6 4 2 Design population (nos)) 10.0 6.0 6.0 10.0 6.0
0 person | 1600000 | 800000 | 400000 | 200000 Less 10 8 6 7] 2 [Annual hotel guests (nos.) 10.0
Pollution loads
5 100 ton/day 10 75 5 25 Less 10 8 6 7] 2 Total pollution load generated 10.0 2.0 2.0 8.0 2.0
0 0 ton/day 10 8 6 4 2 Total pollution loads reduced
\Water pollution status
15 60 79 90 More 10 6 3 Sub-index for BODS 10.0 10.0 10.0 10.0 10.0
40 70 o1 More 10 6 3 Sub-index for NH3-N 10.0 10.0 10.0 10.0 10.0
15 100 P SP. 5 10 6 3 [war 10.0 6.0 6.0 6.0 6.0
omplaints from the public
5 50 cases 40 20 10 1 Less 10 8 6 2 2 [Complaints on STPS (nos) 10.0 6.0 6.0 6.0 6.0
50 nos. 75 50 25 5 Less 10 8 6 7] 2 No. of STPs (nos.) 10.0
|Water use condition
10 40 person | 240000 | 120000 60000 30000 Less 10 6 ) 2 Total water by WTPs (m3/day)
20 days 10 5 3 Less 10 6 4 2 Water intake suspension days at WTPs (hrs)
20 nos. ) 2 1 0 10 6 7] 2 No. of intakes for irrigational use (ha)
20 I il 5 Classification by WQI 0.0 0.0 0.0 0.0 0.0
R i of existing sewerage facilities
15 60 25 15 5 1 Less 2 Total O&M man-power requirement reduction (man-year) 10.0 2.0 2.0 2.0 2.0
0 60 40 20 10 More 4 Redundant land area after rational (ha) 10.0
0 2 PE rationalisation rate (%)
40 PE 200000 | 100000 50000 25000 Less 4 Connecting potential in the new service area (nos)) 10.0 6.0 6.0 10.0 6.0
[Conservation of local water cycle
0 100 Yes No 10 0 Study on local water cycle
First time works _of permanent CSTP.
5 100 NNN YNN YYN 10 6 3 of CsTP 6.0 10.0 10.0 10.0 10.0
[Reliabilty of project implementation
10 100 Existing STP| Gazetted | _Public _Jio 10 8 6 7] 2 Prospective of land ition for STP site 10.0 10.0 10.0 10.0 2.0
[Financial analysis
15 60 RMIPE | 40 60 -80 -400 Less 10 6 ) 2 NPV / Design PE (RM/PE) 8.0 8.0 2.0 6.0 8.0
40 __[nilRMiton/dd 20 14 10 8 Less 2 4 6 8 10 Construction cost/ Pollution load discharged (il RM/ton/{ 8.0 10.0 4.0 6.0 8.0
ideration for special conditions
5 100 Yes o 0 Involvement in national projects
0 Yes o 0 Inclusion of sludge treatment in CSTP site
0 Yes o 0 Extension of sewage effluent discharge pipe
0 Yes o 0
100 800
Table E_Appearance Frequency of Score Table D Score after Weightage Application
Total 1st class 2nd class 3rd class 4 th class 5th class iImportance of the /area 13.8 7.2 6.0 8.4 7.2
72 15 13 18 13 13 (Growth rate of population (%) 48 36 24 24 36
Design PE density (%)
72 14 14 15 14 15 Design popul (nos) 6.0 36 36 6.0 36
Rate of Commercial & industrial PE (%) 0.0 0.0 0.0 0.0 0.0
33 6 7 7 7 6 [Annual hotel guests (nos) 3.0
Pollution loads 5.0 2.0 2.0 4.0 2.0
[ 74 14 | 15 | 15 | 15 | 15 Total pollution load generated (ton/day) 5.0 2.0 2.0 4.0 2.0
| | | | | Total pollution loads reduced (ton/day)
[Water pollution status 15, 1! 1! 1! 1!
[ 74 42 | 24 | 8] | | Sub-index for BODS 9.
| 74 61 | 7 | 6 | | Sub-index for NH3-N X
[ | | | | [wa 15,
omplaints from the public
65 12 [ 13 [ 13 [ 27 | 0 Complaints on STPs (nos.) B 15 15 15 15
64 12 | 13 [ 18 | 18 [ 13 No. of STPs (nos.) 5}
\Water use condition 0.0 0.0 0.0 0.0 0.0
9 1 2 5 0 1 Total water by WTPs (m3/day)
6 1 5 0 0 0 \Water intake suspension days at WTPs (hﬁ}
0 0 0 0 0 0 No. of intakes for irrigational use (ha)
74 19 55 Classification by WQI 0.0 0.0 0.0 0.0
R i of existing sewerage facilities 1 54 54 78 54
68 13 14 13 14 14 Total O&M man-power requirement reduction mr rear) 18 18 18 18
47 47 0 0 0 0 Redundant land area after rati (ha)
0 0 0 0 0 0 PE rationalisation rate (%)
74 14 15 15 15 15 Connecting potential in the new service area (nos)) 6.0 36 36 6.0 36
IConservation of local water cycle 0.0 0.0 0.0 0.0 0.0
[ | | | | | Study on local water cycle
[Existence of permanent CSTP. 3.0 5.0 5.0 5.0 5.0
[ 76 | 69 | 2 | 1 | 2 | 2 Existence of CSTP 3.0 5.0 5.0 5.0 5.0
Reliability of project implementation 10.0 10.0 10.0 10.0 4.0
[ 74 | 20 | 4 | 13 | 31 | 6 Prospective of land ition for STP site 10.0 10.0 10.0 10.0 4.0
Financial analysis 12.0 13.2 0 .0 12.0
[ 74 | 14 | 15 | 15 | 15 | 15 NPV / Design PE (RM/PE) 7.2 7.2 6 .4 7.2
| 74 | 14 | 15 | 15 | 15 | 15 Construction cost / Pollution load discharged (mil RM/ton/g 48 6.0 4 .6 4.8
ideration for special conditions 0.0 0.0 0 0 0.0
6 6 0 Involvement in national projects
0 0 0 Inclusion of sludge treatment in CSTP site
0 0 0 Extension of sewage effluent discharge pipe
0 0 0
I TOTAL I 78.8] 59.3] 509 60.7 | 52.1]
I Ranking I Al 31 29[ 27] 46|
Table F Summary of Scoring
Jinjang-Kepong Gombak Gombak Gombak Gombak
Jinjang-Kepong || Sg. Gombak Sg. Gombak Sg. Kelang Sg. Selangor
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Table G Scoring Criteria (As Computational Results)

Growth rate of population

Design population

Annual hotel guests

TAREXvYYFAV M TODY FOBEIERMFFRIATYITO—F

Total pollution loads generated

Complaints on STPs

No. of Data 74

No. of Data 65

No. of STPs

[ Noofbata [ 64 ]

Ranking

Growth rate of populal

Ranking

Design population]
(nos.)

Ranking

‘Annual hotel guest
(n

Ranking

Total pollution loads gen

(ton/day)

Ranking

Complaints on STP
(nos.)
8

Ranking

No. of STPs
(nos.)

1

70.580

7

15,

64.428

50.276

3.502

9.100

34,990

7.878

1.216

20.426

20.302

~[~[~]~

20.263

. 767

.333

.036

721

.129

.083

454

.002

. 746

386

.095

~

~

8¢
329,667

o

o

329,667

N

329,667

329,667

~

.018

o

177

.840

1413

N
] 11 6N

329,667

N
] 116N

.862

SR[S[5]|R

90,991

.797

90,991

.715

90,991

.351

90,991

.548

90,991

.396

90,991

.021

867

7.827

7.592

7.116

2[2[2]2]2|¢

Growth rate of populatior

Design population

Annual hotel guests

Total pollution loads generatec

Complaints on STPs

No. of Data 74

No. of Data 65

No. of STPs

[ Noofbata [ 64 ]

Growth rate of populal

Ranking

Design population

Ranking

‘Annual hotel guest

Ranking

Total pollution loads gen

Ranking

Complaints on STP

Ranking

No. of STPs|

90,991

.481

90,991

.532

90,991

.705

90,991

.993

90,991

.335

90,991

329,667

o
o

o

o

o
b
i
S

o

™

~

o

24

25

~
o
S
N

~

N

o

o

o

N

N ] 11 6N

N
] 11 6N

N
] 11 6

N
] 11 BN

] 11 B

,021

i

£

i 50.276

7 64.428

70.580

Growth rate of population

From the top

Value

One rank dowr

Average

Value

146,792

Design population

Annual hotel

uests

Total pollutio

One rank down

Average
06

Value

3,468,063

Average

Value

loads generated

Complaints o

STPs

No. of STPs

One rank down Averag

Value

One rank down | Average

One rank down

1

16.7

3

Value

3 e

One rank down Average
82 85

106,180

143
105,317

1,668,743

645,
1,100,656

1

46 7

56,386

53,899

781,369

567,457

24 2

21,458

21,309

329,667

90,991

#NIA)

4

3,428

3,428

90,991

90,991

EINESNE

0

Ranking

One rank down

nking

57

v

One rank down

58

6

Ranking

One rank down

23

Ranking

One rank down

Ranking

One rank down

47

One rank down

44

20

29

13

15

6

NI S

7
6
3

1

8
3
7
2

1

1
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3.4.2 2
1
PE 3
3
1 PE
2 PE
PE 1 3.4.7
PE
3.4.7 PE
PE PE
(PE=100,000) (PE<100,000)
31 26
PE 310,000 48,000
RM 159.0 mil. RM 41.0 mil.
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3.5 Langat
Langat 7
12 Semenyih Bangi Selatan
BBB South Semenyih Bangi
Selatan BBB South
PE
Langat
Cheras (Cheras Batu 11, Cheras East, Cheras Jaya)
Kajang  Kajang 1, Kajang 2, Kajang 3
Bandar Baru Bangi (BBB North, BBB South)
Semenyih
Beranang
Bangi Selatan
3.5.1
WQI BODs NH;3-N
WQl 3 BODs NH;3-N
9
Langat 2 SP C 4 P-P  SP-P
C-P C-C 3.5.2 BODs NH3-N
Langat
Langat Kuala Lumpur 1 7
3.5.3 Langat Langat 454,000m%/
Semenyih Semenyih 636,000 m*/ 2 5
2007 2
3.5.4 Cheras Batu 11 1 Bukit Tampoi
3 2 12
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3.5.1 Langat
Catchment Langat Cheras Cheras Cheras Kajang Kajang Kajang Bandar B.aru Bandar Saru Semenyih Beranang Bangi Lama
Bangi Bangi
Sub-catchment Langat Cheras Batu 11 Cheras East Cheras Jaya Kajang 1 Kajang 2 Kajang 3 BBB North BBB South Sub-total Beranang Sub-total
Major mununicipalities involved MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang MP Kajang
Proposed sewerage system 1CSsTP 1CSsTP 1CSTP 1CsTP 1CSTP 1CSTP 1CsTP 1CsTP 2 CSTPs 4 CSTPs MP 1CSsTP
Planning Fundamentals
* |Base year 2005 2005 2005 2005 2005 2005 2005 2005 2005 2005 2005 2005
#+ |Present population (nos.) 58,100 76,024 69,461 57,605 62,775 31,125 79,199 92,677 126,307 66,400 15,800 46,527
** |Present PE (PE) 69,720 85,147 83,353 64,517 70,308 34,860 88,703 103,799 151,569 79,680 18,960 55,833
#+ | Target year 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020
#+ |Design Population (nos.) 82,350 133,016 121,533 100,789 82,792 41,050 104,453 111,940 152,560 127,075 17,265 56,198
# |Design PE for sewage treatment (PE) 149,734 129,377 179,033 106,264 90,177 40,800 138,038 130,124 346,523 275,069 136,092 82,344
** [Land cost (Mil. RM) 6.290 21.000 12.000 0.000 25.900 0.000 22.100 0.000 0.000 46.750 0.000 3.430
#* |Construction cost (Mil. RM) 21.644 339.581 5.747 300.380 210.710 42.555 271.213 6.973 12.416 230.206 3.169 36.975
#k | Annual O&M cost (Mil. RM/yr) 0.812 3.232 0.107 2.261 2.310 0.460 1.158 0.321 0.187 2.007 0.067 0.783
*+ |DOE water_quality monitoring station 1L15 1L15 1L05 1L05 1L05 1L04 1L05 1L04 1L03 1L09 1L09 1L09
*+__|Standard A/B A A A A A A A A A A A A
Importance of city/area
Growth rate of population (%) 2.4 3.8 3.8 3.8 1.9 1.9 1.9 1.3 1.3 4.4 0.6 1.3
Design population (nos.) 82,350 133,016 121,533 100,789 82,792 41,050 104,453 111,940 152,560 127,075 17,265 56,198
**__|Annual hotel guests (nos.)
Pollution loads
Total pollution load generated (ton/day) 8.235 7.116 9.847 5.845 4.960 2.244 7.592 7.157 19.059 15.129 7.485 4.529
Total pollution load removed by existing STPs & ISTs (ton/day) 1.407 11.399 4.304 5.272 4.549 2.024 6.065 2.836 7.855 5.881 1.216 1.860
ed (ton/day) 6.828 (4.283)| 5.543 0.573 0.411 0.220 1.527 4.321 11.204 9.248 6.269 2.669
Water pollution status
**  |WOI(BODs) 78] 78| 69 69 69 67| 69| 67| 81 96 96 96
#%_|WOI(NHz-N) 37, 37, 38, 38 38 29 38 29 46 70 70 70)
IComplaints from the public ﬂ ﬂ
*+ |Complaints on STPs (nos.) 36 36 36| 36 36 36 36] 36 36 36 36 36
#+_[No. of STPs (nos) @| 2§| 288 288 288 2§| 288 288 288 288 288 288
Water use condition
** |Total water production of WTPs (m3/day) SSOO(H 55000 28000 28000 28000 28000 28000 28000 28000 664000 664000 6640(H
*+ |Water intake suspension days at WTPs (hrs) 327.75) 327.75 313.35 313.35 313.35 313.35| 313.35 313.35 313.35 313.35 313.35 313.35
#% |Irrigational area (ha)
**__|Classification by WOI 1] 1] 1]} 1]} 1]} 1] 1]} 1]} 1]} I} 1} I}
Rationalisation of existing sewerage facilities
*+ |Design PE of STPs to be rationalised (PE) 18,471 221,991 85,234 97,760 79,279 36,250 105,996 54,336 162,479 105,102 23,391 36,491
** |No. of STPs to be rationalised (nos.) 7 67 14 29 36 9 a7 6 5 31 3 8
#+ |Design PE of ISTs to be connected (PE) 12,070 12,775 0 12,770 15,595 5,200 20,790 2,500 0 14,675 1,000 1,270
#x |No. of ISTs to be connected (nos.) 2,414 2,500 0 2,500 1,500 500 2,000 500 0 2,935 200 254
Design PE of growth (PE) 119,193 (105,389)| 93,799 (4,266) (4.697) (650) 11,252 73,288 184,044 155,292 111,701 44,583
** |Existing STP O&M man-power reduction (man-year) 34 50.3 30.0 19.0 149 11.6 25.9 18.4 20.6 19.8 5.2 15.1
Existing IST O&M man-power reduction (man-year) 1.1 1.1 0.0 1.1 0.7 0.2 0.9 0.2 0.0 1.3 0.1 0.1
Total O&M man-power reduction (man-year) 4.5 51.4 30.0 20.1 15.6 11.8 26.8 18.6 20.6 21.1 5.3 15.2
First works for sewerage provision
*+ _|Government-funded sewerage provision Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Reliability of project implementation flood retention pond Malay reserve
*+_|Prospective of land acquisition for STP site Existing STP Gazetted Existing STP Gazetted No resettlement Existing STP Public Existing STP Existing STP No resettlement No resettlement
Financial analysis
** NPV (mil RM) -31828| -356291 -21502] -326309 -233653 -47477] -270129 -13243 -18522 -271426] -9554, -45399]
*+_|B/C Ratio 0.36 0.05 0.46 0.04| 0.05 0.22 0.04 0.45| 0.37 0.04 0.53 0.19]
Consideration for national projects
*+_|Necessity for consideration




3.5.2 Llangat

DO% | BODs | COD SS pH NH3-N BODs | AN

waQl Class BODs

(Sat) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) Sl Sl waQl S|

1L01 | Ave. | 70.2 2 27 165 6.39 057 | 74 91 61 1"l SP C
No. 18 18 18 18 18 18

1L02 | Ave. | 63.7 4 31 137 6.65 092 | 69 82 50 1l SP SP
No. 36 36 36 36 36 36

1L03 | Ave. | 80.2 5 34 217 7.10 1.07 | 71 81 46 1l SP SP
No. 36 36 36 36 36 36

1L04 | Ave. | 734 8 37 248 7.20 2.02 | 63 67 29 1l SP P
No. 56 56 56 56 56 56

1L05 | Ave 75.3 8 38 415 7.06 148 | 63 69 38 1"l SP P
No. 36 36 36 36 36 36

1115 | Ave 89.0 6 38 564 7.17 149 | 66 78 37 1"l SP P
No. 36 36 36 36 36 36

1L16 | Ave | 101.0 2 25 64 7.33 031 | 84 93 70 I C C
No. 18 18 18 18 18 18

1L07 | Ave | 102.1 2 21 12 7.50 0.05 | 92 94 95 | C C
No. 18 18 18 16 18 18

pP: SP: C:
0.01 mg/L NH;-N 0.01mg/L .

: Prepared by the JICA Study Team based on ASMA's data during the period of 2005 to 2007.

3.5.3 Langat
(m )
1 Pangsoon 182,000 Langat
2 Lolo 41,000 Langat
3 Serali 90,000 Langat
4 Langat 454,000 Langat
5 Cheras 27,000 Langat
6 Semenyih 636,000 Semenyih Langat
7 Bukit Tampoi 28,000 Langat

: Antara Jurutera Perunding Sdn Bhd, “Sewerage Catchment Planning and Sludge Management Strategy Study for Upper
Langat River Basin”, Department of Sewerage Services, MEWC, July 2008




3.5.4 2007 Langat
Cheras Batu 11 2 12 14.5 hrs NH5-N
2 5 7.6 hrs
Bukit Tampoi
2 6 267.0 hrs 252.0 hrs
3 13 38.75 hrs 39.75 hrs
12
PE
1 Cheras East 63.6
2 Cheras Batu 11 57.6
3 Langat 56.0
4 BBB South 546 2
5 BBB North 53.0
6 Cheras Jaya 51.6
7 Semenyih 509 4
5 Kajang 3 47.8
9 Kajang 2 46.2
10 Kajang 1 42.2
11 Bangi Selatan 469 2
12 Beranang 39.3
Langat

Cheras Batu 11 Cheras Jaya Kajang 1 Kajang 2 Kajang 3
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