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Langat

5.1

EXCEL

““ScoringSheet_Prototype”

““ScoringSheet_Prototype”

15

2008



ScoringSheet_Prototype 5.1 24

01 21
01_E30A
01 ( G
)
E
T
E:
R:
l:
30 %
A PE
A: PE
H: PE = 100,000
M: 100,000 > PE = 50,000
L: PE < 50,000
5.1 ScoringSheet_Prototype
01_T15A PE
02_T15H PE = 100,000
03_T15M 100,000 > PE = 50,000
04_T15L PE < 50,000
05_E30A PE W30
06_R30A SPT PE W30
07_I30A PE W30
08_E50A PE W50
09_R50A SPT PE W50
10_I150A PE W50
11G_T15A ; PE
12G_T15H ; PE = 100,000
13G_T15M ; 100,000 > PE = 50,000
14G_T15L ; PE < 50,000

16




15G_E30A PE W30
16G_R30A SPT PE W30
17G_I30A PE W30
18G_E50A PE W50
19G_R50A SPT PE W50
20G_I50A PE W50
21G_T15A PE
Sorted
31_Summary
32_Summary
2
33G_PEvsScore PE PE

17




5.2

)

024:CZ106

1)

2)

()

5.1

5.1

““ScoringSheet_Database”

““ScoringSheet_Prototype”

““ScoringSheet_Database”

R3: CZ110
87
A
X
4
A
IWK
ASMA
DOE
6

18
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5.2  Upper Langat

1) A3-3
Langat Kajang Cheras Bandar Baru Bangi (BBB) Seminyih Beranang Bangi
South Lanagat 7 5.2 Cheras
3 Chearas Batu 11 Cheras Jaya Cheras East Kajang 3

Kajangl Kajang2 Kajang 3

Lanagat 2 Seminyih 4
Bangi South 2
5.2
PE

(2 A 3-3
(3) A 5-2

5

PE
4) PE PE A E-2

3

() A5-6

19



(6)

E-3 2035
2035
2020
(7
Langat
8
PE 5.6
5.1
©)
(10)
PE
5.2

5.3

““ScoringSheet

A E-3 A5-21 22

A5-21 22
2020
A2-3 24
DOE
A 4-10
BODs
A4-9 65
B NPV B/C
5.1
Langat Seminiyh Bangi Lama

Database”
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““ScoringSheet_Prioritisation_01” Worksheet 01_T15A

1)
5.2
5.2 Langat 1 Langat 2 Seminiyh 1

Seminiyh 2 Seminiyh 3 Seminiyh 4 Bangi South 1 Bangi South 2 Total
2) PE 1
3)
4) Macro8 Macro9 Al
5) Worksheet 01_T15A Worksheet 01_T15A (2)
6) Worksheet Form S232:BE440 Worksheet 01_T15A

PE
7 R3:CZ111 PE
8) PE PE

PE
9) Worksheet 01_T15A
PE PE
R3:Cz111 Worksheet 01_T15A

21



10) Worksheet 01_T15A S232:BE440
PE
11) Worksheet Form S232:BE440 Worksheet 01_T15A
12) 9) 11) PE
8.1
13) Worksheet 01_T15A
(2 R3:Cz111
14) PE 9) 11)
15) Worksheet
Worksheet 31_Summary
No.11 20 87
5.4
16) 21_Summary
22 _Summary (2) 21 Summary  copy 01_T15A
(@) B2:CJ17
(b)
(c) 17
(d) B2:BW2,B5:BW15
No. 21 5.5
17)
5.3(D) 5.3(2)

22



5.4

File Name: PollutionLoad

1)
BODs
5.6
2) B F G
PE

3) I8:AG8
Copy & Paste
4) PE
=SUM(REF!) =COUNT(REF!)
5) 6.7

6) CST IT OP STP NPS PE
111:AC25

7) P5:AC6 8.3 BODs mg/L

8) PE>< BODs
mg/L AF26 BODs
ton/
9)
AG11 "STd. B"
A B

10) AE27:AG31

23



K | L [ M |[N[O[P] Q R CA | CB CC

1 |[®5.1 ANT—2ET—4E2V—X

2 Data source Table A Base Data

3 Cover X Catchment Strategy Report (CSR) Upper Langat Upper Langat Upper Langat

5 PP.3-3, "3.2 Catchments" X Catchment Kajang Kajang Kajang

6 pp.3-3, Table 3.1 (sub-catchment ) Sub-catchment Kajang 1 Kajang 2 Kajang 3

9 pp. 6.5-6, "6.2.5 Sewerage Option" X Recommended sytem 1 CSTP 1 CSTP 1 CSTP

10 Planning Fundamentals

11 |Cover X Year of report completed 2008/07 2008/07 2008/07
12 |pp.3-3, Table 3.1 (total area of catchment) X Area to be sewered (ha) 16,200 3,300 24,000
13 |pp.3-3, Table 5.2 (2005) X Base year 2005 2005 2005
14 |pp.3-3, Table 5.2 (2005) X Present population (nos.) 62,775 31,125 79,199
19 |pp.E-2, Table (projected PE) Present PE (PE) 70,308 34,860 88,703
16 |pp.3-3, Table 5.2 (2020) X Target year 2020 2020 2020
1/ |pp.3-3, Table 5.2 (2020) X Design Population (nos.) 82,792 41,050 104,453
18 |pp.E-2, Table (projected PE) X Design PE for sewage treatment (PE) 90,177 40,800 138,038
19 |pp.3-3, Table 5.2 (2035) Target year 2035 2035 2035
20  |pp.3-3, Table 5.2 (2035) Design population (nos.) 104,292 51,710 131,578
21 |pp.E-2, Table (projected PE) Design PE for sewage treatment (PE) 110,047 46,740 187,373
22 IN.A. Design residential PE

23 |N.A. Design commercial & industrial PE (PE)

24 lauto calc. Design PE / Design population (times) 1.09 0.99 1.32
25 |auto calc. Design PE / Present PE (times) 1.28 1.17 1.56
26 |pp.5-6, Table 5.10 (sewage flow) Dry weather average flow (m3/day) 20,290 9,180 31,059
2/ |NA. Wet weather average flow (m3/day)

28 |auto calc. Wet weather peak flow (m3/day) 58,119 28,692 84,894
3/ |N.A. Costruction period Phase 1

38 [N.A. Costruction period Phase 2

39 [N.A. Construction cost Phase 1 (Mil. RM)

40 [NnA. Construction cost Phase 2 (Mil. RM)

41 |pp.6-5 Table 6.3 X Land cost (Mil. RM) 25.9 0.0 22.1
42 |pp.A5-21~22 X Sewer system (Mil. RM) 100.8 15.2 112.9
43 |pp.A5-21~22 X Pumping station (Mil. RM) 6.7 6.0 0.0
44 |pp.A5-21~22 X Sewage treatment Plant (Mil. RM) 110.0 17.0 110.0
45 lauto calc. or given X Construction cost (Mil. RM) 243.4 38.2 245.0
46 |pp.A5-21~22 Annual O&M cost (Mil. RM/yr) 2.3 0.5 1.2
4/ lauto calc. Per PE construction cost (RM/PE) 2,337 1,043 1,965
48 lauto calc. Per PE annual O&M cost (RM/yr/PE) 26 11 8
49 |pp.A5-21~22 Period for NPV calculation (yr)

90 [N.A. NPV of construction cost (at 8.0%) (Mil. RM)

51 |N.A. NPV of annual O&M cost (at 8.0%) (Mil. RM)

92 |pp.A5-21 Total NPV (at 8.0%) (Mil. RM)

53 |auto calc. Per PE NPV (RM/PE)

o4 Importance of the /area

59 |auto calc. Growth rate of population (%) 1.9 1.9 1.9
96 |auto calc. Per PE density (PE/ha) 8.3 8.3 8.3
5/ lauto calc. Growth rate of design PE (%) 1.7 1.1 3.0
98 |auto calc. Design population (nos.) 82,792 41,050 104,453
99 |auto calc. Rate of residential PE (%)

60 |auto calc. Rate of commercial & industrial PE (%)

61 |[Ministry of Tourism X Annual hotel guests (nos.)

02 Pollution loads

63 |auto calc. X Total pollution load generated (ton/day) 4.960 2.244 7.592
04 lauto calc. Total pollution load removed by existing STPs & ISTs (ton/day) 4.549 2.024 6.065
65 |auto calc. Total pollution load reduced (ton/day) 0.005 0.036 0.906
00 |auto calc. BODS5 load after sewerage provision (ton/day) 0.406 0.184 0.621
6/ |separate calc. by Table 5.5 in Manual BODS5 load dischrged from existing STPs (ton/day) 0.423 0.174 0.581
08 lauto calc. BOD load dischrged from existing ISTs (ton/day) 0.246 0.082 0.327
69 \Water pollution status

/0 |ASMA X DOE water _gquality monitoring station 1L05 1L04 1L05

/1 |ASMA X Standard A/B A A A

12 __|ASMA X Sub-index for BOD5 69 67 69
/3 _|ASMA X Sub-index for NH3-N 38 29 38
14 |DOE River basin Klang Klang Klang

/9 _|DOE River status SP SP SP

/0 Complaints from the public

11wk X Complaints on STPs (nos.) 36 36 36
/8 |Iwk X No. of STPs (nos.) 36 9 47
/9 \Water use condition

80 |pp.2-4, Table 2.3 (water intake points) X Total water production by WTPs (m3/day) 28000 28000 28000

81 |separate survey X Duration time of water intake closure at WTPs (hrs) 313.35 313.35 313.35
82 |separate survey X No. of intakes for irrigational use (nos.)

83 |poE Classification by WQI

84 [DOE X DOE class 1T 1T 1T

89 Rationalisation of existing sewerage facilities

86 |[separate calc. by Table 5.5 in Manual Design PE of STPs to be rationalised (PE) 79,279 36,250 105,996
8/ |separate calc. by Table 5.5 in Manual No. of STPs to be rationalised (nos.) 36 9 47
88 |auto calc. or given Design PE of ISTs to be connected (PE) 15,595 5,200 20,790
89 |pp.4-9 "4.2.1.1-3 (Description)" X No. of ISTs to be connected (nos.) 1,500 500 2,000
90 |separate calc. by Table 5.5 in Manual X Existing STP O&M man-power requirement (man-day) 14.9 11.6 25.9
91 |auto calc. Existing IST O&M man-power requirement (man-day) 1.0 0.3 1.3
92 |auto calc. Total O&M man-power requirement (man-day) 15.9 11.9 27.2
93 |auto calc. X Design PE of growth (PE) 10,898 4,550 32,042
94 |separate calc. by Table 5.5 in Manual Redundant land area after rationalisation (ha) 7.00 2.17 11.00
95 |auto calc. PE rationalisation rate (%) 87.9 88.8 76.8
96 Conservation of local water cycle

9/ |NA. X |Study on local water cycle

98 Existence of permanent CSTP

99  liwk X |Existence of permanent CSTP NNN NNN NNN
100 Reliability of project implementation flood retention pond Malay reserve
101 |pp.6-5, "6.2.4 (Description)” X |Prospective of land acquisition for STP site No resettlement Existing STP Gazetted
102 Financial analysis
103 |separate calc. by Appendix B X NPV (Mil RM) -234.0 -46.7 -270.1
104 |separate calc. by Appendix B B/C ratio 0.05 0.22 0.04
105 auto calc. NPV / Design PE (RM/PE) -259.4 -114.6 -195.6
106 auto calc. Construction cost / Pollution load discharged (Mil RM/ton/ 49.1 17.0 32.3
10/ Consideration for special conditions
108 |separate survey X Involvement in national projects
109 |check "Sludge management strategy" X Inclusion of sludge treatment in CSTP site
110 |check "Sewerage management strategy" X Extension of sewage effluent discharge pipe
111
112 X Data required at the minimum
113 Note: In the 13th row, "pp.3-3, Table 5.2 (2005)" means that the data of base year is given in Item "2005" of Table 5.2 at page 3-3 of the catchment strategy report.
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Catchment Strategy Report (CSR)

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

Upper Langat

State

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Selangor

Catchment

Langat

Langat

Langat

Cheras

Cheras

Cheras

Kajang

Kajang

Kajang

Bandar Baru Bangi|

Bandar Baru Bangi|

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

Beranang

Bangi Lama

Bangi Lama

Bangi Lama

Upper Langat

Sub-catchment

Langat 1

Langat 2

Sub-total

Cheras Batu 11

Cheras East

Cheras Jaya

Kajang 1

Kajang 2

Kajang 3

BBB North

BBB South

Semenyih 1

Semenyih 2

Semenyih 3

Semenyih 4

Sub-total

Beranang

Bangi South 1

Bangi South 2

Sub-total

Total

Proposed sewerage system

1CSTP

1CSTP

2CSTPs

1CSTP

1CSTP

1CSTP

1CSTP

1CSTP

1CSTP

1CSTP

2CSTPs

1CSTP

1CSTP

1CSTP

1CSTP

4 CSTPs

MP

1CSTP

MP

2CSTPs

'ﬁanning Fundamentals

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07,

2008/07|

Year of report completion

Area to be sewered

(ha)

6170

2390

1910

1530

1620

330

2400

1150

2970

1578

1476

1425

5540

1540

439

1000

1440

28990

Base year

2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

005

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

782000

Present PE

(PE)

69,720

85,147

83,353

64,517

70,308

34,860

88,703

103,799

151,569

28,000

18,228

79,680

18,960

55,833

906449

Target year

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

2020

020

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

1131021

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

1803575

Target year

2035

2035

2035

2035

2035

2035

2035

2035

2035

2,035

2,035

2035

2,035

Design Population

111107

218534

199668

165587

104292

51710

131578

127739

174092

225,118

18,866

64129

1592420

Design PE for sewage treatment

(PE)

19,500

229,748

173,607,

274,712

148,010

110,047,

46,740

187,373

229,748

156,450

187,000

75,000

85,000

33,000

470,457

253,224

38,000

39,000

541,476

2821592

Design residential PE

Design commercial & industrial PE

(PE)

Design PE / Design population

(times)

1.82

0.97

1.47

1.05

1.09

1.3

1.16

2.27

2.16

7.88

1.47

1.59

Design PE / Present PE

(times)

2.15

1.52

2.15

1.65

1.28

1.5

1.25

2.29

3.45

7

o

1.47

1.99

Dry weather average flow

(m*/dav)

33,690

29,110

40,282

23,909

20,290

31,05

29,278

77,968

61,891

30,621

18,527

405,804

Wet weather average flow

(m*dav)

Wet weather peak flow

(m*/dav)

91,267

80,137

107,002

67,261

58,119

84,894

80,549

192,594

156,813

83,828

53,603

836,065

Sewage treatment process

Design PE for sludge treatment

Design sludge volume for CSTF

(m*dav)

Design dry solids for STP

(ton/day)

Design sludge volume for IST

Design dry solids for IST

Sludge treatment process

Final sludge condition

Costruction period Phase 1

Costruction period Phase 2

Construction cost Phase 1

(Mil. RM)

Construction cost Phase 2

(Mil. RM)

Land cost

(Mil. RM)

6.290

21.000

12.000

0.000

25.900

0.000

22.100

0.000

0.000

10.200

6.920

21.800

7.830

46.750

0.000

3.430

0.000

3.430

137.470

Sewer System

(Mil. RM)

Pumping station

(Mil. RM)

Sewage treatment plant

(Mil. RM)

Construction cost

(Mil. RM)

339.581

5.747

300..

210.710

42.555

271.213

6.973

12.4:

o

92.870

45.810

65.924

25.601

230.206

3.169

31.825

5.150

36.975

1481.569

Annual O&M cost

(Mil. RM/yr)

o
=2
I}

.232

0.107

2.310

0.460

1.158

0.321

0.187

0.713

0.587

0.509

0.198

2.007

0.067

0.783

Per PE construction cost

(RM/PE)

,625

N
N[R|S

2,337

1,043

1,965

54

837

449

821

Per PE annual O&M cost

(RM/yr/PE)

25

26

11

8

Period for NPV calculation

n

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)

Per PE NPV

(RM/PE)

Importance of city/area

Growth rate of population

(%)

.8

.9

]

]

4.4

0.6

2.5

Per PE density

(PE/ha)

'3

'3

'3

'3

8.3

8.3

8.3

8.3

8.3

8.3

8.3

Growth rate of Design PE

(%)

4

0

B

7

14.0

4.7

Design population

(nos.)

82,350

133,016

121,53

100,789

41,050

104,453

111,940

152,560

127,075

17,265

56,19

1,131,021

Rate of residential PE

(%)

Rate of commercial & industrial PE

(%)

Annual hotel guests

(nos.)

Pollution loads

Total pollution load generated

(ton/day)

8.235

9.847

5.845

4.960

2.244

7.592

19.059

15.129

7.485

4.529

99.197

Total pollution load removed by existing STPs & ISTs

(ton/day)

1.407

il

4.304

5.272

4.549

2.024

6.065

7.855

0.000

0.000

0.000

0.000

1.216

0.000

0.000

1.860

0.000

Total pollution load discharged

(ton/day)

6.828

5.543

0.573

0.411

0.220

1.527

11.204

6.269

2.669

99.197

BOD load after sewerage provision

(ton/day)

0.674

0.582

0.806

0.478

0.406

0.184

0.621

0.586

1.559

1.238

0.612

0.371

(ton/day)

0.083

1.312

0.384

0.606

0.423

0.174

0.581

0.251

1.081

0.476

0.110

0.197

BOD load dischrged from existing STPs
BOD load dischrged from existing ISPs

(ton/day)

0.190

0.201

0.000

0.201

0.246

0.082

0.327

0.039

0.000

0.231

0.016

0.020

[Water pollution status

DOE water_guality monitoring station

1L15

1L15

1L05

1L05

1L05

1L04

1L05

1L04

1L03

1L09

1L09

1L09

1L09

1L09

Standard A/B

(1L09)
A

(1L09)
A

(1L09)
A

(1L09)
A

WQI(BOD:)

78

78

69,

69,

69,

67,

69,

67,

81

96,

96,

96,

96,

96,

96,

96,

96,

96,

WQI(NHZ-N)

37

38

38

38

29

38

29

46

70

70

70

70

70

70

70

70

70

River basin

Klang

Klang

Klang

Klang

Klang

Klang

Klang

Klang

Klang

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

Semenyih

River status

SP

SP

SP

SP

SP

SP

SP

SP

SP

(nos.)

36

36

36

36

36

36

36

36

36

36

36

36

[Complaints from the public
Complaints on STPs
No. of STPs

(nos.)

288

288

288

288

288

288

288

288

288

288

288

288

[Water use condition

Total water production by WTPs

(m3/day)

55000

55000

28000

28000

28000

28000

28000

28000

28000

664000

664000

664000

664000

664000

664000

664000

664000

664000

Duration time of water intake suspension 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]

313.35

313.35

313.35

313.35

313.35]

313.35]

No. of intakes for Irrigational use

(ha)

Classification by WOI

DOE Class

[Rationalisation of existing sewerage facilities

Design PE of STPs to be rationalised

(PE)

221,991

85,234

97,760

79,279

105,996

105,102

No. of STPs to be rationalised

(nos.)

18471
7

67

14

29

36

36,250
9

47

54,336
6

162,479
5

31

23,391
3

36,491
8

Design PE of ISTs to be connected

(PE)

12,070

12,775

12,770

15,595

5,200

20,790

2,500

0

14,67

1,000

1,270

No. of ISTs to be connected

(nos.)

2,414

2,500

2,500

1,500

500

2,000

500

0

2,93

200

254

Existing STP O&M man-power reduction

(man-year)

3.4

50.3

30.0

19.0

14.9

1l

251

184

20.6

19.

5

15.

Existing IST O&M man-power reduction

(man-year)

1.1

1.1

0.0

1.1

0.7

0.

0.

0.

0.0

N

0.

0.

Total O&M man-power reduction

(man-year)

51.4

30.0

20.1

15.6

11,

26.

18,

20.6

21,

5

15

Design PE of growth

PE)

4.
119,19

(105,389)

93,799

(4.266)

(4.697)

650)

11,25

73,28

184,044

155,29

111,70

44,58

Available land area after rationalisation

1.5

21.55

4.74

10.31

7.00

217

11.00

9.22

8.6:

2.2

PE rationalisation rate

(
(ha)
(%)

12.

171.6

47.6

92.0

87.9

88.8

76.8

46.9

38.2

44.

[Conservation of local water cycle

[Study on local water cycle

First time works for a permanent CSTP

Existense of a permanent CSTP

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

flood retention pon

Malay reserve

Malay reserve

Reliability of project implementation
Prospective of land acquisition for STP site

Existing STP

Gazetted

Existing STP

Gazetted

No resettiement

Existing STP

Public

Existing STP

Existing STP

Public

No resettlement

No resettiement

No resettiement

No resettiement

No resettiement

No resettiement

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

NPV / design PE

(RM/PE)

-21256

-275390

-12010

-307074

-259105

-116365

-195692

-10177

-5345

-98676

-7020

-55133

Construction cost / pollution load generateed

(mil RM/ton/day)

3.4

50.7

18

51.4

47.7

19.0

38.6

1.0

0.7

183

0.4

8.9

Consideration for special conditions

Involvement in national projects

Inclusion of sludge treatment in CSTP site

Extension of sewage effluent discharge pipe

(Reserved)




] |
Table A Base Data
N
5.3 (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 Corhar 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) 146 16 4.0 43 13
Per PE 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 (%) 618 771 100.0 912 839
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 |on/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
|on/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 i 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 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 ) 2 No. of STPs (nos.) 10.0
|Water use condition
10 40 person | 240000 | 120000 60000 30000 Less 10 6 7] 2 Total water by WTPs (m3/day)
20 days 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 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
) 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 ) 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 (RMIPE) 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 Importance 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 6.1
[ | | | | [wa 15,
IComplaints 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 X 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 m‘, rear) 18 18 18 18
47 47 0 0 0 0 Redundant land area after rati (ha)
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 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 isition 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 2] 31 49 | 27 46
Table F Summary of Scoring
Jinjang-Kepong Gombak Gombak Gombak Gombak
Jinjang-Kepong || Sg. Gombak Sg. Gombak Sg. Kelang Sg. Selangor




5.3(2)

Table G Scoring Criteria (As Computational Results)

Growth rate of population

Design population

Annual hotel guests

TAREXvYYFAV M TODY FOBEIERFFRIATYITO—F

Total pollution loads generated

Complaints on STPs

No. of Data 74

No. of Data 65

No. of STPs

[ Noofbata T 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

7i

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

.983

454

.002

746

386

095

~

8¢
329,667

o

329,667

n

329,667

329,667

.018

177

.840

413

329,667

.862

N|R[S[5|R

90,991

797

90,991

90,991

715

351

90,991

.548

90,991

396

90,991

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 T 64 ]

Ranking

Growth rate of populal

Ranking

Design population

Ranking

‘Annual hotel guest

Ranking

Total pollution loads gen

Ranking

Complaints on STP

Ranking

No. of STPs.

72

90,991

.481

71

90,991

.532

90,991

.705

90,991

.993

90,991

.335

90,991

329,667

o
o

o

o

329,667

.393

o

329,667

36

i

s[m |l

ofrofno[ro|n
] I ]

R[&[3]5)%]S

£
&
N

0.426

1.216

6! 7.878

4.990

39.100

13.502

50.276

64.428

70.580

Growth rate of population

Design population

Annual hotel

uests

Total pollutio

From the top

Value

One rank dowr

Average

Value One rank down

146,792

Average

06

Value
3,468,063

Average

Value

loads generated

Complaints o

STPs

No. of STPs

One rank down Averag

One rank down

1

Value

One rank down

T Average

Value

16.7

3

3

8

Average
85

One rank down
82

106,180

143
105,317

1,668,743

645,518
1,100,656

1

46 7

56,386

53,899
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Al B ] C [ D [ E [ F [ G | H I [ 3 | K T L T M NToTJJ&P T RIS TTTTJTUTUVIWTIXTYTT zZ TAMTGATIAT]A [ A [ A [ A AH
1
2 E15.6 OMNESHIFE. BODsHEH B HARE. STPsihih+hEmMD Input data
3]
| 4|
5] [ Copy & Paste ] Treatment process [ _A. [ As [ B [ B [ BS [ cCSt [ ™ [ op | ReC | TF | UASB
1 ‘@Jem BOD5 [ 30 | 20 | 3 | s | 8 | 70 | 4 | s | 40 | 30 | 100 |
g [ Correct the range in the equation ] [ [ I I [ [ [ [ [ [ I [ [ [ [ [ | L\ ]
[ 10 |LIST OF STP ASSET IN UPPER LANGAT IT, OP, STP NPS \
ASSET NOJ LOCATION SEWERAGE SUB- | DESIGN |STP TYPE|CURRENT| 2,000 | 10,000 | 20,000 | 50,000 | >50000 500 2,000 | 10,000 | 20,000 | 50,000 | >50000 500 2,000 | 10,000 | 20,000 | 50,000 | >50000 Load
11 CATCHMENT PE PE SabA
12 1 | HL1o62 Cheras East 2,000 EA 2,000 - - 48: -
I3[ 2 | HLTi82 Cheras East 27,000 _EA 27,000 27,000 27,000 540,000 123
14 3 | HLT208 Cheras East 1360 AB 565 565, 565, 11,300 0.07
15[ 4 | HLt227 Cheras East 29,500 IDEA 24,870 24,870 24,870 497,400 115
16| 5 | HLT232 Cheras East 960] EA 925] 925 925, 18,500 0.10
I7] 6 | HLT235 Cheras East 45,000 _IDEA 23,679 23,679 23,679 473,580 111
I8 7 | HLT236 Cheras East 1330 EA 1,210 / 1,210 1,210 24,200 0.12
19 8 | HLT2a2 Cheras East 1060 EA 525] 525 525 10,500 0.07
20 9 | HLT274 Cheras East 2,000 _EAPS 1,730 1,730 1,730 34,600 0.14
21| 10 | HLT275 Cheras East 1465] EAPS 600) 600 600 12,000 0.08
22| 11 | HLT201 Cheras East 1900 EA 660) 660 660 13,200 0.08
23| 12 | HLT294 Cheras East 610] EA 470 470 470 9,400 0.07
24| 13 | HLT314 Cheras East 3000 EA 520) 520 520 10,400 0.07
25| 14 | HLT317 Cheras East 4,000 EA 480, 420 420 - = -
26 4 T m! 1,704,680 I 0.3'4 4.66
27 PE 0 0 0 0 0 0 o] 85234 950 8,735 0 o] 75,549 0 0 0 0 0 0 0 o 8528 ureet— | \ I}
28 No. of STP 0 0 0 0 0 0 0 14 2 9| 0 0 3 0 0 0 0 0 0 0 0 14| 1[R87]  [R67]  [R94]
29 No. of STP/crew 20 40! 40 20! 0 0 20! 10! 4 2 1 2 20 10 10! 4, 224 2
30 No. of staff 3] 3 3] 3 0 0 3 3 3 3] 9 17 3] 3 3] 3 3] 3 /_ andferred to
31 Req. O&M 0.0 0.0 0.0 0.0 0.3 2.7 0.0 0.0 27.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 300 | »[R91]
32| 2 | HLT235 BANDAR MAHKOTA CHERAS BATU 11 45000] _IDEA 236
33
34
[35]
36 CST IT, OP, STP NPS
ASSET NO| LOCATION SUB- CATCHMENT | DESIGN |STP TYPE|CURRENT 500 2,000 | 10,000 | 20,000 | 50,000 | 50,000 500 2,000 | 10,000 | 20,000 | 50,000 | >50,000 500 2,000 | 10,000 | 20,000 | 50,000 | 50,000 Load
37 PE PE disch. SabA
38| 1 | HLT033 [TMN CHL:RAS PERDANA (FASA 1) BATU 11 11,000 EA 3,980 3,980) 3,980 79,600 0.37
39 2 | HLT034 [TMN CUERAS 1*ERDANA)1)P3) BATU 11 3000 EA 3,000 3,000] 3,000 60,000 0.34
40 3 | HLT035 [TMN MI-GMI BATU 11 5500 AL 5,500 5,500) 5,500 165,000 101
41 4 | HLT036 [TMN >,12! I111.RAS JAVA BATU 11 2,734 _OPPS 2,734] 2,734 2,734] 82,020 0.33
42 5 | HLT037 [TMN KOTA CHERAS BATU 11 4,200] _EA 4,200 4,200) 4,200 84,000 0.38
43 6 | HLT038 [TMN KOTA CUKRAS BATU 11 4,000 EA 4,000 4,000] 4,000 80,000 0.37
44 7 | HLT039 [TMN )WAIJAVA BATU 11 2,160 BF 2,160 2,160) 2,160 108,000 0.30
45 8 | HLT040 [TMN (.ZEi,K\SILIMAI BATU 11 1500 EA 1,500 1,500 1,500 30,000 0.13
46 9 HLT041 |TMN MASRIA BATU 11 620 ITPS 620 620 620 24,800 0.08
47 10 HLT042 |TMN ALAM JAVA BATU 11 5,285, AL 5,285, 5,285 5,285 158,550 1.00
94 82 | HLT271 [TMN PERMAIMAS BATU 11 o EA 0 0 0 0 0.01
95 [ 84 | HLT273 [TMN CERIANA BATU 11 250] EAPS 200) 200 200) 4,000 0.04
96 | 85 | HLT277 |TMN BUKIT SEGAR BATU 11 12,000 EA 6,745 6,745| 6,745 134,900 0.48
97| 86 | HLT279 [TMN MEGAH 2 BATU 11 590 EA 530) 530 530 10,600 0.07
98| 87 | HLT285 [TMN CHERAS UTAMA - FASA 3 BATU 11 5,600] IDEA 5,303 5,303] 5,303 106,060 0.42
99 [ 88 | HLT292 |TMN BUKIT HATAMAS BATU 11 10,000 EA 600) 600 600 12,000 0.08
T00|_ 89 | HLT299 |TMN DAMALIMPIAN 2 BATU 11 2,050 EA 860) 860 860 17,200 0.10
T0I| 92 | HLT306 |TMN LAGENDA MAS BATU 11 7,850 EA 4,315 4,315 4,315 86,300 0.39
102|938 | HLT308 |TMN CHERAS PERDANA RIA BATU 11 960] EA 960) 960 960 19,200 0.10
T03| 95 | HLT316 |TMN KEMACAHAYA BATU 11 2,650 EA 2,485 2,485 2,485 49,700 0.32
T04| 100 | HLT148 |TMN BUKIT ANGSANA BATU 11 1,647] _NPS 1,647 1,647 1,647
105 101 | HLT149 |TMN BUKIT ANGSANA BATU 11 1,875 _NPS 1,700 1,700 1,700}
106 96 | KLR099 |TAMAN MALURI'C' AMPANG 27,236] AL 27,236 27,236 27,236 817,080 2.40
107 Total | 5832650 1312] 2146
108 PE 0 0) 0 0) 0 0) o] 221,991] 98a] 32247 127448] 34076] 27,236 0| 3,347 0| 3,347 0) 0 0) 0] 221,991 —[R86]
109 No. of STP 0 0 0 0 0 0 0 67 5 28 30 3] 1 0 2 0 2 0 0 0 0 67| ->[R87] [R67]  [R94]
110 No. of STP/crew 80 40 40 20 0 0 20 10 4 1] 1 1] 20 10 10 3.34 3.34) 2
111 No. of staff 3] 3 3] 3 0 0 3 3 3 3] 9 17 3] 3 3] 3 3] 3
112 Req. O&M 0.0 0.0 0.0 0.0 0.8 8.4 225 9.0 9.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 50.3 | —[R91]
113
114
115
[TI6] 19 | HLTOSL |TMN Il KIl LLIMBING CHERAS JAYA 000 BS ,000) ,000] 1,000 0.11
TI7] 24 | HL IMN K] Tt IMHISt] CHERAS JAYA ,100] EA ,100) ,100) 6,100 0.45
118 HL TMN SRI INDAH CHERAS JAYA ] oD ] ,500) 3,500 0.35
119 HL ANMING JAVA FASA 1 CHERAS JAYA 12, AL 12, 12,860 12,860 1.49
120 HL ANMING JAVA FASA 2 CHERAS JAYA i AL . ,323] 323 00
121 HL MPIAN EHSAN CHERAS JAYA i BF i ,000) 1000 49
[T22] 35 | AL IMPLAN EHSAN CHERAS JAYA i BF i 5,000) ,000) a1
123 37 | HL KAW PERINDUSTRIAN RINGAN BT 13 CHERAS JAYA 250] HK 250) 250 250) 04
124 39 | HL TMN TANMING JAYA CHERAS JAYA 1000 EA 94 940 940 10
125 40 L KAW PERDAGANGAN DESA RIA CHERAS JAYA 1524 EA 3,47 3,479) 3,479 35
126] 45 | HLT140 |BANDAR CHERAS BT 11 CHERAS JAYA 750] _ BF 68 688 688 .08
T27| 51 | HLT161 |TMN IMPIAN EHSAN 11 CHERAS JAYA 1820 EA 1,753 1,753 1,753 0.14
128 54 | HLT165 CHERAS JAYA CHERAS JAYA 10,000 _OPPS 10,000 10,000 10,000 .60
129 55 | AL CHERAS JAYA CHERAS JAYA ,000] _OP ,250) 2,250) ,250) 7
130[ 56 | HL JJUARAJAYA CHERAS JAYA 11,000 A ,768| 2,768 ,768| 3
[I31] 59 | HLTis4 SETIA BALAKONG CHERAS JAYA 10,740 A 1150 7,150) 50| 4
132] 63 | HU [TMN HARMONI INDAH CHERAS JAYA ,900 A 842 842 1,842] _I 14
133 64 | HLT205 |TMN SERITIMAH CHERAS JAYA 125 L 125 125 2,125 78
[T34] 65 | HLT214 |PUSAT PERNIAGAAN DESARIA 2 CHERAS JAYA 65 A 606 ] E‘ 1,606 X 13
135 66 | HL BANDAR TUN HUSSEIN ONN CHERAS JAYA 12,00 A 955 ,955| 955 119, 45
[136] 68 | HL TMN KASTURI CHERAS JAYA 50! A 4,956, 956 4,956, ; 041
137] 70 | HL [ TMN IMPIAN EHSAN 11l CHERAS JAYA 884 A 500 3,500) ,500] X 0.35
138 75 | HLT248 |PANGSAPURIBAYU SURIA, BALAKONG | CHERAS JAYA I A s@l 00 800 16, 0.09
T39] 80 | HLT265 |TMN SETIA2 CHERAS JAYA A 165 65| 165 I 0.03
T40|_81 | HLT267 |TMN HARMONI CHERAS JAYA o EAPS 0| 0 0| 0| 0.01
14T 83 | HLT272 |TMN IMPIAN INDAH CHERAS JAYA 4,300 EAPS 3,980] 3,980) 3,980] 79,600 0.37
142 90 | HLT301 |PUSAT PERNIAGAAN CHERAS MAJU CHERAS JAYA 220] EA 220) 20 220) 4,400 0.04
T43| o1 | HLT303 |JAYA JUSCO CHERAS SELATAN CHERAS JAYA ,900] ,500] 1,500 1,500 0.13
144 94 | HLT310 |PANGSAPURIDESA RIA, BALAKONG CHERAS JAYA ,050] A ,050] 1,050 1,050 21,000 0.11
145 HLT080 |TMN TANMING JAYA CHERAS JAYA ,000]_NP! ,000] ,000] 1,000]
[146] HLT082_|TMNTANMINGIAYA CHERAS JAYA 960 NP! ,960] ,960] 3,960)
147 HLT114 |TMN CHERAS JAYA CHERAS JAYA ,000] NP ,000] ,000] 1,000
148|102 | HLT201 |TMN DESA KARUNMAS CHERAS JAYA 500] NP 405 405 405
149|103 | HLT300 |TMN SUTERA CHERAS JAYA 17,500 NP 5315 5,315] [ 5,315]
150 Total | 2691420 0.606]  10.31
151 PE 0 0| 0 0| 0 0| o[ 97,760 635] 11,179] 73086]  12,860] 0 o] 11,680) 405 2,000) 9,275 0 0 0| 97,760 —[R86] T T
152 No. of STP 0 0 0 0 0 0 0 29 4 9 15 1 0 0 5 1 2 2 0 0 0 29| »[R87] [R67]  [R94]
153 No. of STP/crew 80 20 40 20 0 0 20 10 4 1 1 1 20 10 10 3.34 3.34) 2
154 No. of staff E 3 E 3 0 0 3 E 3 3 9 17 3] 3 E 3 3] 3
155 [Req. 0&M 0.0 0.0 0.0 0.0 0.6 2.7 113 3.0 0.0 0.0 0.2 0.6 0.6 0.0 0.0 0.0 190 | —[R91]
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Pour Flush Latrine

)

R12 4) Catchment

R13 5) PE
R14 PE
R15 PE PE
R16 6) PE
R17 PE
R18 PE PE
R19 PE
R20 PE
R21 PE PE
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2005
Year 2005 2010 2015 2020 2025 2030 2035
Population 76,024 91,989 110,847 133,016 158,289 186,781 218,534
6
2035
2035
2020
2020
PE
2020 5
2010 2010
3) PE

R22 PE 7)
R23 PE 7)
R24 PE/ 8)
R25 PE/ PE 8)
R26 9)
R27 9)
R28 9)
R24 PE / =[R18]/[R17]
R25 PE / PE =[R18]/[R15]
R26 =[R18]x [B9]/1,000
R28 =47x([R18]x%1,000)"(-0.11) x ([R18]x[B9]/1,000)

8.1
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(4)

PE

PE/

PE

PE
PE

PE/ PE

225L

PE

PE

PE

R29

10)

R30

PE

R31

R32

R33

R34

R35

11)

R36

10

11

()

R37

R38

R39

R40
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(6)

R41

R42

R43

R44

R45

R46

R47

PE

R48

PE

R49

NPV

R50

NPV 8.0%

R51

NPV 8.0%

R52

NPV

R53

PE

NPV

R47

PE

=[R45 ] x 1000000 / [ R18 ]

R48

PE

=[R46] x 1000000 /[ R18 ]

R52

NPV =[R50] + [R51]

R53

PE

NPV = [R52] x 1000 / [ R18 ]

()

R55

12)

R56

PE

R57

PE

R58

R59

PE

R60

PE

R61

13)

6.1
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R55 = (10~ (log (([R17]/[R141),10)/([R16]1/[R13]))~1) x 100
R56 PE =[R18]/[R12]
R57 PE (10 (log (([R181/[R15]),10)/([R16]/[R13]))~1) x 100
R58 [R18]
R59 PE =[R22]/[R18] x 100
R60 PE =[R23]/[R18] x 100

12

13 6.1

http://www.tourism.gov.my/corporate/research.asp?page=facts_figures
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6.1

HOTEL GUESTS BY LOCALITY 2007

DOMESTIC FOREIGNER TOTAL
BY LOCALITY 2006 2007 2007/2006 2006 2007 2007/2006 2006 2007 2007/2006
KUALA LUMPUR 6,999,802 7,963,280 13.76 8,012,219 8,632,466 774 | 15012,021] 16,595,746 10.55
PUTRAJAYA 42,778 81,793 91.20 45,575 88,535 94.26 88,352 170,328 92.78
SELANGOR 1,626,445 2,021,491 24.29 1,505,614 1,783,343 18.45 3,132,059 3,804,834 21.48
Petaling Jaya 428,617 550,615 28.46 672,039 782,133 16.38 1,100,656 1,332,748 21.09
Subang 181,726 230,332 26.75 151,362 184,107 21.63 333,088 414,439 24.42
Shah Alam 191,683 216,647 13.02 137,984 113,152 (18.00) 329,667 329,799 0.04
Sepang 134,832 256,509 90.24 302,264 397,196 3141 437,096 653,705 49,56
Others Selangor 689,587 767,388 11.28 241,965 306,755 26.78 931,552 1,074,143 15.31
PENANG 2,562,978 2,787,260 8.75 2,125,526 2,399,351 12.88 4,688,504 5,186,611 10.62
Georgetown 1,870,861 2,009,090 7.39 1,252,013 1,432,082 14.38 3,122,874 3,441,172 10.19
Batu Feringghi 206,867 253,860 22.72 531,628 549,755 341 738,495 803,615 8.82
Tg Bungah 201,194 226,146 12.40 167,947 225,465 34.25 369,141 451,611 22.34
Others Penang 284,055 298,164 4.97 173,938 192,049 10.41 457,994 490,213 7.03
PERAK 1,551,336 1,769,095 14.04 608,752 663,859 9.05 2,160,088 2,432,954 12.63
Ipoh 689,650 756,940 9.76 150,758 168,785 11.96 840,408 925,725 10.15
Pulau Pangkor 378,006 454,493 20.23 314,544 334,009 6.19 692,550 788,502 13.85
Lumut 203,054 230,890 13.71 114,441 121,522 6.19 317,496 352,412 11.00
Others Perak 280,627 326,772 16.44 29,009 39,543 36.32 309,635 366,315 18.31
KEDAH 2,563,814 2,648,636 3.31 1,502,248 1,879,809 25.13 4,066,062 4,528,445 11.37
‘Alor Setar 534,106 449,416 (15.86) 33,352 60,431 81.19 567,457 509,847 (10.15)
Sungai Petani 331,954 300,038 (9.61) 68,243 109,684 60.73 400,197 409,722 2.38
Langkawi 1,637,457 1,812,002 10.66 1,344,188 1,614,424 20.10 2,981,646 3,426,426 14.92
Others Kedah 60,297 87,180 4458 56,465 95,270 68.72 116,762 182,450 56.26
PERLIS 83,934 90,972 8.39 14,469 15,166 4.82 98,402 106,138 7.86
N. SEMBILAN 1,218,661 1,220,277 0.13 327,676 405,803 23.84 1,546,337 1,626,080 5.16
Seremban 175,770 171,272 (2.56) 70,352 107,070 52.19 246,122 278,342 13.09
Port Dickson 984,420 996,647 1.24 242,883 268,249 10.44 1,227,304 1,264,896 3.06
Others NS 58,471 52,358 (10.45) 14,441 30,484 111.09 72,912 82,842 13.62
MELAKA 1,532,580 1,764,465 15.13 1,311,057 1,512,941 15.40 2,843,637 3,277,406 15.25
Bandar Melaka 1,327,757 1,532,017 15.38 1,090,338 1,254,840 15.09 2,418,095 2,786,857 15.25
Ayer Keroh 158,757 164,081 3.35 165,187 185,181 12.10 323,944 349,262 7.82
Others Melaka 46,066 68,367 48.41 55532 72,920 31.31 101,598 141,287 39.06
JOHOR 2,036,812 2,566,144 25.99 962,862 1,206,842 25.34 2,999,674 3,772,986 25.78
Johor Bahru 1,518,899 1,734,075 14.17 743,891 911,443 22.52 2,262,790 2,645,518 16.91
Kota Tinggi 176,105 152,426 (13.45) 83,358 103,979 24.74 259,463 256,405 (1.18)
Mersing 111,898 118,323 574 96,025 93,369 (2.77) 207,923 211,692 181
Others Johor 229,910 561,320 144,15 39,589 98,051 147.67 269,499 659,371 144,67
PAHANG 3,607,340 4,461,258 23.67 2,521,562 2,904,680 15.19 6,128,902 7,365,938 20.18
Kuantan 1,371,381 1,467,373 7.00 297,362 337,569 13.52 1,668,743 1,804,942 8.16
Genting Highlands 1,480,587 2,164,704 26.21 1,987,476 2,227,093 12.06 3,468,063 4,391,797 26.64
Cameron Highlands 419,000 444,092 5.99 118,100 178,733 51.34 537,100 622,825 15.96
Fraser Hills 54,691 47,893 (12.43) 15,651 14,553 (7.02) 70,342 62,446 (11.23)
Jerantut 31,030 36,676 18.19 18,014 31,423 74.44 49,044 68,099 38.85
Kuala Lipis 49,527 58,552 18.22 7,933 14,375 81.22 57,459 72,927 26.92
Others Pahang 201,124 241,968 2031 77,026 100,934 31.04 278,150 342,902 23.28
TERENGGANU 1,028,265 1,018,426 (0.96) 139,422 150,325 7.82 1,167,687 1,168,751 0.09
Kuala Terengganu 696,843 639,950 (8.16) 84,526 87,404 3.40 781,369 727,354 (6.91)
Kemaman 69,114 81,963 18.59 21,877 23,333 6.66 90,991 105,296 15.72
Others Terengganu 262,307 296,513 13.04 33,019 39,588 19.89 295,326 336,101 13.81
KELANTAN 690,178 766,326 11.03 79,886 84,611 5.91 770,065 850,937 10.50
Kota Bharu 598,199 667,394 1157 76,093 79,904 501 674,292 747,298 10.83
Others Kelantan 91,979 98,932 7.56 3,794 4,707 24.07 95,773 103,639 8.21
PENINSULA
AR 25544,923 | 29,159,423 238.73 | 19,156,868 | 21,727,731 265.83 | 44,701,790 | 50,887,154 244.25
SABAH 3,032,389 3,506,933 15.65 2,357,487 2,662,056 12.92 5,389,876 6,168,989 14.46
Kota Kinabalu 2,050,336 2,467,661 20.35 2,159,887 2,449,852 13.42 4,210,223 4,917,513 16.80
Sandakan 288,346 323,648 12.24 52,474 60,595 15.48 340,820 384,243 12.74
Others Sabah 693,707 715,624 3.16 145,126 151,609 4.47 838,833 867,233 3.39
LABUAN F.T 212,711 251,493 18.23 68,169 88,117 29.26 280,880 339,610 20.91
SARAWAK 3,110,467 3,335,740 7.24 874,808 916,708 4.79 3,985,275 4,252,448 6.70
Kuching 1,134,394 1,236,048 8.96 504,458 511,351 1.37 1,638,851 1,747,399 6.62
Miri 1,132,937 1,222,615 7.92 245,855 265,402 7.95 1,378,792 1,488,017 7.92
Others Sarawak 843,136 877,077 4.03 124,495 139,955 12.42 967,631 1,017,032 511
GRAND TOTAL 31,900,490 | 36,253,589 279.85 | 22,457,332 | 25,394,612 312.80 | 54,357,821 | 61,648,201 286.32
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BODs

R63 6.2
R64 6.2
R65 6.2
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BODs 8.3
R63 =[R18] x [ B10]/ 1000000
R64 =[R86] x [ B10]/1000000 - [ R67 ] + [ R88 ] x
[ B10] /1000000 - [ R68 ]
R65 =[R63]-[R64]-[R66]
R66 =[R18] x [ B9]/1000000 x [ B13 ]
R68 =[R88]x [B12] x [ B9 ]/ 1000000

6.2 BODs
Treatment Process BODs COD NH3-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 4.8 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 21.8 2.5 32.7
15.1 43.2 6.7 14 18.5
204 204 204 112 204
43.5 120.5 25.9 10.5 46.6
(BF) 44.2 86.7 13.6 9.9 43.9
933 932 913 292 936
(BS) 72.9 183.5 325 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
zIm 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 4.3 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 31.9 10.9 82.5
73.4 157.6 16.8 7.0 64.5
(UASB) 54 58 57 14 60
IWK JICA
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(8)

R70 | DOE 14)
R71 A/B
R72 | BOD;sSI 15)
R73 | NHz-NSI 15)
R74
R75 16)
14) DOE ASMA
15) WQI 6 DO BODs
COD NHs-N SS pH CoD pH
BODs NH;3-N
Water Quality Index (WQI)
WQI =0.22 x SIDO + 0.19 x SIBOD + 0.16 x SICOD +
0.15 x SIAN + 0.16 x SISS + 0.12 x SIPH
Subindex for BOD
SIBOD =100.4 - 4.23 x forx<5
=108 e%%°*-0.1x forx >5
Subindex for AN
SIAN =100.5 - 105 x forx<0.3
=94¢%°"X_5x-2 for0.3<x<4
=0 forx>4
16) 6.3 W0l
6.3
Parameters Clean (C) Slightly polluted (SP) Polluted (SP)
waQl 81 - 100 60 - 80 0-59
BOD:; Sl 91 - 100 80 - 90 0-79
NH;-N SI 92 - 100 71-91 0-70
sssl 76 — 100 70-75 0-69

Source: DOE, “Malaysia Environmental Quality Report 2006
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9)

R77 17) IWK
R78 IWK
17) WK 12
7
2007 1,685
1,616 6.4
6.4 IWK 2007
P # % tbE (%)
1,124 69.5
23 14
329 20.4
50 31
51 32
12 0.7
27 1.7
1,616 100.0
(10)
R80
R81 18)
R82 19) DID
R83 | WQI 20) ASMA
R84 DOE ASMA
18) Langat
2007 6.5
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6.5 Langat 2007

Cheras Batu 11 2 12 145 NHs-N
2 5 76
Bukit Tampoi
2 6 267.0 252.0
3 13 38.75 39.75
19) JICA ASMA 24
DOE
20) DOE 6.6 A
1B
I
DOE Malaysia Environmental

Quality Report

6.6 DOE
KEIEH Bfr
| I Il v \Y
NH3-N mg/L <0.1 01-03 0.3-09 09-27 >2.7
BODs mg/L <1 1-3 3-6 6-12 >12
COD mg/L <10 10-25 25-50 50 - 100 > 100
DO mg/L >7 5-7 3-5 1-3 <1
pH >7.0 6.0-7.0 5.0-6.0 <5.0 >5.0
SS mg/L <25 25-50 50 - 150 150 — 300 > 300
wQl >02.7 76.5-92.7 51.9-765 31.0-51.9 <31.0
11B
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(11) PE
R86 PE 21) 5.6
R87 21) 5.6
R88 22)
PE
R89 22)
R90 21) 5.6
RO1 22)
R92
R93 PE
R94 23) 5.6
R95 | PE
R91 =[R89]/([B15]x[B16]) x [ B17]
R92 =[R91]+[R92]
R93 PE =[R18] [RS86]
R95 | PE =[R86]/[R18] x 100
21)
6.7 5.6
22) PE
1 5PE PE
2
312
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1 10 8
6.7
2,000 - 10,000 - 20,000 -
PE 0-500 500 - 2,000 50,000 -
10,000 20,000 50,000
3 staff / 80 3 staff/ 20
CST 3 staff / 40 CST
CST CST
3 staff / 20 3 staff / 10 3staff/ 4 3 staff . "
IT, OP, STP . 9 staff 17 staff
STP STP STP (daytime
(24 hours) (24 hours)
(1 check/wk) | (2 check/wk) | (5 check/wk) only)
3 staff / 20 3 staff/ 2
NPS 3 staff / 10 NPS 3 staff / 3.34 NPS
NPS NPS
IWK JICA
CST: IT OP: STP: NPS:
*] 1 6
*2 1 4 12
23) Vol .4
6.8
5.6
1 6 6.9
6.8
A
1& y = (0.00031 x? + 1.293 x + 134.6) / 10000
2 R%=0.997
3-6 y= 513x10"x%*+4.26 x 10°x + 2.9 y= 4.48x10"x%*+3.87 x 10°x +0.22
R*=0.995 R%=0.997
OP, AL y= 1.05x10x*+1.69 x 10*x + 0.36 y= 117 x10%°%*+6.78 x 10°x + 0.64
R?=1.000 R?=0.997
y: ha X: PE OF: AL:
\ol.4
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6.9

Classification PE

1 6-150

2 151 - 2,000

3 2,001 - 5,000

4 5,001 - 10,000

10,001 - 100,000
6 > 100,000
EXCEL
[ )
PE
° TOR
(12)

R97 24)

24)

6.3

TOR
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(13)

R99 25)
25)
4
6.10
1 No No No NNN 10
2 Yes No No YNN 7
( 6.4
3 Yes Yes No YYN 4
4 Yes Yes Yes YYY
( 6.4
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6.4
(14)
R101 26)
26)
> Existing STP
> Gazetted
> Public
> No resettlement
> Resettlement
IWK Existing STP
(15)
R103 | NPV 27)
B
R104 | B/C 27)
B
R105 PE NPV
R106 /
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R105 PE NPV = [ R103 ] x [ R18 ]/ 1000000
R106 / =[R45]x[R63]
27) NPV BI/C
B NPV
\Vol. 1
NPV
NPV PE NPV
(16)
R108 28)
R109 29)
R110 30)
R111
”Yes” ”"No”
28)
> Iskandar
> Northern corridor economic region
> Eastern economic corridor
29)
30)
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EXCEL 5.3 A G 7
7.1
B 7.1 7.2
7.1
7.2
0 20% 20 40% 40
60% 60 80% 80 100%
7.3 7.1 A D
A
4 3.8% B
C
B 2 D 4.8
7.2
5.3(2) B
7.4
Marking Criteria Mark
4 3 2 1 Less 10 8 6 4 2
120000 80000 40000 20000 Less 10 8 6 4 2
1600000 800000 400000 200000 Less 10 8 6 4 2
4 3 2 1 Less
X>4 4>X>3 3>X=>2 2>X>1 X<1
10 8 6 4 2
7.4
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7.1

A
02:Cz111

87

SCP

87

5.2

EXCEL

B
Al112:M156

C
0112:CZ156

D
0157:CZ200

E
H157:M200

BOD;s SI

NHs-N SI

wQl

F
0203:Cz22

G
R230:BE440

EXCEL
“pl”

VLOOKUP MATCH

“Macro 8”

EXCEL

“Macro 9”

87
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A [ B [ ¢ [ b [ E F G H 1 J K L M_[NT]O P Q BW BY BZ CA
3 Catchment Strategy Report (CSR) Upper Langat Upper Langat Upper Langat Upper Langat
| 4 | State Cheras Cheras Kajan Kajang
5 7.3 Tables A~D IZBFA5HEDFEL Catchment Cheras Cheras Kajang Kajang
6 Sub-catchment Cheras Batu 11 Cheras Jaya Kajang 1 Kajang 2
7 Sub-catchment zone
Major mununicipalities involved MP Kajang MP Kajang MP Kajang MP Kajang
8
9 |10 Number of ISTs desludged per day 1CSTP 1CsTP 1CSTP 1CSTP
| 70 [312 Annual working days Planning Fundamentals
1|2 No. of workers per crue for IST desludging Fk 2008/07 2008/07 2008/07 2008/07
| 12 |175 Effluent BODS of IST (mg/L) # [No. of mununicipalities involved (nos.) 1 1 1 1
[ 1320 Effluent BODS after sewerage provision (mg/L) Area to be sewered (ha) 23,900 16,200 3,300
RES 2005 2005 2005 2005
15 |1 Kuala Langat District Council and surrounding seven Mukims w.) 76,024 57,605 62,775 31,125
76 |*3 Not including IWK-operated STPs due to no information on catchment (PE) 85,147 64,517 70,308 34,860
(17 2020 2020 2020 2020
18] (nos) 133,016 00,789 82792 41,050
19 (PE) 129,377 06,264 90,177 40,800
59|
[ 60 | (%) g 8 9 19
67| (%) 8 3 3 83
62 (%) 2 4 7 11
[63] (nos.) 133,01 100,789 82,792 41,050
[64] (%)
55 | (%)
166 | (nos.)
| T20weightage(1JWeightage(2]  Unit ar lassification Criteria Mark
121 ImpBWnce of city/area
122 15 40 % 4 3 2 1 Less, 10 8 6 4 2 (%) 8.0 8.0 6.0 6.0
4 40 person 120000 80000 40000 20000 Less 10 8 6 4 2 (nos.) 8.0 6.0 6.0 4.0
6 20 person 1600000 800000 400000 200000 Less 10 8 6 4 2 (nos.)
7 Pollution loads
8 5 100 ton/day 10 7.5 5 2.5 Less 10 8 6 4 2 Total Eollution loads generated 6.0 4.0 4.0 4.0
0 [Water pollution status
1 15 60 79 90 More 10 6 3 10.0 .0 10.0 10.0
1132 40 70 91 More 10 [ 3 10.0 190 10.0 10.0
_TS 5 100 NNN YNN YYN 10 6 3 10.0 1d0 10.0 10.0
149 Reliability of project implementation
1150 10 100 Existing STP| Gazetted Public_Jo resettlemeiResettiemeni 10 8 6 4 2 Proséecuve of land acﬁuisition for STP site 8.0 0 4.0 10.0
156 Financial analysis
1157 15 60 RM/PE_| -40 -60 -80 -400 Less 10 8 6 4 2 NPV / design PE (RM/PE) 20 10 20 4.0
58] 40 il RM/ton/d; 20 14 10 8 Less 2 4 6 8 10 Construction cost / pollution load discharged mil RM/ton/{ 2.0 .0 2.0 4.0
1162 [Consideration for national projects
163 5 100 | YN [ Yes No. 5 0 Necessity for consideration
165 100 900 |
169 of city/area 9 8.4 7.2 6.0
1770] ™| Growth rate of population (%) 2. 438 36 36
172] Design population (nos.) 4. 3.6 3.6 2.4
1174 Annual hotel guests (nos.)
(175 Pollution loads 0 0 0 0
1776] Total Eolluuon loads generated (ton/day) . X X .
(178 Water pollution status 15, 15, 15, 15,
[179] WQI(BODS)
[180] WQI(NH3-N)
[182] IComplaints from the public
1183] ComElaints on STPs (nos.) 2. . .
[184] No. of STPs nos.) 2. 5 5




8.1 5.3
B9 225 1PE L/
B10 55 1PE BOD;
B12 70 BOD;
B13 20 (mg/L)
B16 10 1 )
B17 312
B18 2
5.3 B
8.1 8.2
3
30%
50% 6 10
8.2
5% 10% 15 30% 50%
4 2 4

30% 4 5

30% 4 5

30% 4 5

50% 8 1 1

50% 8 1 1

50% 8 1 1
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§S

100

90

8.1 FaSxYMEEIRLLGFTSATRIEAF I+

0 =

80
70
g 60

50

40

30

20

10 -

0 -
Tot-W15 Env-W30 Rat-W30 INV-W30 Env-W50 Rat-w50

u 15 10 10 10 10 10 10
u 5 5 5 5 5 5 5
= 15 30 10 10 50 5 5
u STP 5 5 5 5 5 5 5
un 10 10 10 10 5 5 5
= STP 15 10 30 10 5 50 5
u 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




6.7 5.6
5.6 6.2 BODs
BODs
8.3 BOD;
BODs

AL 30
AS 20
BD 30
BF 50
BS 80
CST 70
IT 40
OP 30
RBC 40
TF 30
UASB 100

9

PE
PE
PE 9.1
PE 13 1/4
9.2

9.1
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9.1

X x*

BODs X x*
X X
X xX*
X X
X xX*
X X
X X
X xX*
X X

X* PE

9.1 Puchon , Kuala Lumpur
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