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4.2.2

PE PE
(m*/day) (m*/day) (m°/day) (m®/day)
2,000 8.1 0.41 31,000 125.6 6.28
2,500 10.1 0.51 32,000 129.6 6.48
3,000 12.2 0.61 33,000 133.7 6.68
3,500 14.2 0.71 34,000 137.7 6.89
4,000 16.2 0.81 35,000 141.8 7.09
4,500 18.2 0.91 36,000 145.8 7.29
5,000 20.3 1.01 37,000 149.9 7.49
5,500 22.3 111 38,000 153.9 7.70
6,000 24.3 1.22 39,000 158.0 7.90
6,500 26.3 1.32 40,000 162.0 8.10
7,000 28.4 142 41,000 166.1 8.30
7,500 30.4 1.52 42,000 170.1 8.51
8,000 32.4 1.62 43,000 174.2 8.71
9,000 36.5 1.82 44,000 178.2 8.91
9,500 38.5 1.92 45,000 182.3 9.11
10,000 40.5 2.03 46,000 186.3 9.32
11,000 44.6 2.23 47,000 190.4 9.52
12,000 48.6 2.43 48,000 194.4 9.72
13,000 52.7 2.63 49,000 198.5 9.92
14,000 56.7 2.84 50,000 202.5 10.13
15,000 60.8 3.04
16,000 64.8 3.24
17,000 68.9 3.44
18,000 72.9 3.65
19,000 77.0 3.85
20,000 81.0 4.05
21,000 85.1 4.25
22,000 89.1 4.46
23,000 93.2 4.66
24,000 97.2 4.86
25,000 101.3 5.06
26,000 105.3 5.27
27,000 109.4 5.47
28,000 113.4 5.67
29,000 1175 5.87
30,000 1215 6.08
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A B
4.2.5 A B
4.2.3
NPV NPV

100 10 206.1 100 15 10 -158.6

B 120 12 247.3 120 8 10 -96.7
NPV NPV
NPV
4.2.3 2
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NPV A
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4.3.1 Ipoh (1/3)
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4.3.1 Ipoh 2/3
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4.3.1 Ipoh 3/3
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4.3.2 lpoh (1/4)
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4.3.2 Ipoh 2/4
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4.3.2 1lpoh 3/4
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4.3.2 lpoh 4/4
)
BODs
4.3.1
BODs
BODsg
4.3.1 Ipoh
2035 1 2 3
277.08 277.08 277.08
(kg as BODs/d/km?)
44.08 22.17 22.17
(kg as BODs/d/km?)
25.392 28.112 27.757
(kg as BODs/d/RM)
4.3.2
[ ]
e NPV

4-18

BODs



4.3.2 Ipoh
1 2 3
(%)
15 80 12.0 80 12.0 80 12.0
15 60 9.0 80 12.0 80 12.0
10 70 7.0 70 7.0 70 7.0
10 50 5.0 85 8.5 90 9.0
10 50 5.0 50 5.0 50 5.0
10 60 6.0 100 10.0 | 100 10.0
5 80 4.0 80 4.0 80 4.0
15 35 5.3 50 75 40 6.0
5 60 3.0 90 45 90 45
5 30 15 30 15 30 15
100 - 57.8 - 72.0 - 710
4.3.3 Ipoh
3
(%)

30 9 27.0 9 27.0 9 27.0

NPV 20 5 1.0 9 18.0 7 14.0

20 5 1.0 9 18.0 7 14.0

10 5 5.0 7 7.0 9 9.0

10 5 5.0 7 7.0 9 9.0

5 9 45 9 45 5 2.5

5 9 45 9 45 9 45

100 66.0 86.0 80.0

©)
4.3.3 4.3.4
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(4)

(®)
4.3.5
4.3.5 lpoh
1. Chemor
2. Bercham
Papan
3. lpoh Tanah Hitam 530m?/ day
(  560m¥d,1 14 )
4. Menglembu
5. Gunung Rapat
Vol
4.3.6
4.3.6

1.13 m®/year/PE

0.500 m*/year/PE
(=(250 20)><0.9/10°>225/10%/0.015><365) y

0.630 m*/year/PE

0.400 m*/year/PE
(=(250 20)><0.5/10°>225/10%/0.015><365) y

1.00 m*/year/PE

0.510 m®/year/PE
(=(250 20)><0.8/10°>225/10%0.015><365) y
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HOTEL GUESTS BY LOCALITY 2007

(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 7.74 15,012,021 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 31.41 437,096 653,705 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 3.41 738,495 803,615 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 44.58 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
Avyer 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 55,532 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 5.74 96,025 93,369 (2.77), 207,923 211,692 1.81
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 46.21 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 20.31 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 11.57 76,093 79,904 5.01 674,292 747,298 10.83
Others Kelantan 91,979 98,932 7.56 3,794 4,707 24.07 95,773 103,639 8.21
PENINSULA
MALAYSIA 25,544,923 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 5.11
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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INCIDENCE OF NOTIFIABLE COMMUNICABLE DISEASE IN MALAYSIA 1990-2005

(1990 2005 )

Diseases/Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Case | Dealn | Case | Death | Case | Death | Case | Death | Case | Death | Case | Death | Case | Death | Case | Dealh | Case | Death | Case | Death | Case | Dealh | Case | Death | Case | Death | Case | Death | Case | Death | Case | Death

HIV Infection (All Form) 778 10| 1794 19] 2512 46( 2507 55 3393 80 4198 165 4597 271 3924 473] 4624 689 4692 874| 5107 882| 5938 975 6978 881 3060 537| 3926 732 2825 152]
Cholera 2071 37 504 5| 699 13 995 13 523 0| 2209 27| 1466 2| 380 5 1304 19 536 9 124 1 557 11 365 7 84 0 89 0 196 0
Dengue Fever 4235 0] 5888 0] 4828 0| 5060 0| 2877 0| 6156 0] 13723 2| 18642 49| 26240 18] 9602 6] 6690 4] 15446 3| 14694 2| 21281 5| 26619 11| 24949 9|
Dengue Haemorrhagic Fever 645 21 740 36 645 24 555 23 256 13 387 28 532 30 787 1 1141 64 544 31 413 41 922 47 799 64 905 24 1452 301 1508 33
Diptheria 9 1] 12 2| 4 1 4 0 0 0 1 0] 0 0] 2 0 5| 1 6| 1 1 1 4 4 7 0 11 1 4 1 5 0
Dysentery (All types) 548 1] 434] 0] 379 1 261 0 151 0 152 0] 121 0] 132] 0 246 0 429 0 447 0] 348 0] 292 0 282 0 356 0 505 0
Ebola - o N o B 0 0] 0 0 0 0 0| 0 0 0] 0 0] 0 0 0 0 0] 0 0 0
Food Poisioning 1251 1l 1094 0] 960 2 1638 | 1229 3| 1438 3] 3236 0] 6734 0| 6976 3| 8640 3| 8129 2l 7137 3] 7023 0| 5975 0| 5957 1l 4129 4
Chancroid 92 0] 114 0] 58 0 24 0 23] 0 5 0] 6 0] 4 0 18| 0 9| 0 7 0] 6 0] 2 0 1] 0 0| 0 0 0
Gonococcal Infection (All forms) 4217 0] 4008 0] 3937 0| 3614 of 2977 of 2157 of 1772 0] 1393 0 1307 of 2232 0| 1336 0] 1294 0] 964 0 750 0 751 0 479 0
Syphilis (All Forms) 1855 1 2027 0] 2093 0| 2256 0 1804 of 1941 0l 1562 0] 1317 0 2460 o 2150 of 1705 1 1435 0] 1070 0 953 0 953 0 723 2|
Leprosy 296 0| 315 0| 293 0 336 0 333 0 311 0| 273 0| 277] 0 236 0 224 0 217 0| 195 0| 179] 0 177 1 185 1 112 0
Malaria 54831 43| 43545 47| 36853 25| 39890 23| 58956 27| 59208 35| 51921 40| 26649 25| 13491 27| 11106 21| 12705 35| 12780 46| 11016 39| 4469 9| 5161 21 1565 3]
Measles 563 0| 275 0| 363 0 517 3 346 1 654 6| 460 4 585 0 483 0| 2608 10| 6187 71 2207 4 899 0 632 1| 5689 0] 1430 2|
HFMD/Myocarditis - - - - - - - 5999 42 922 0 434 1 3027 7] 1531 6] 2595 0| 2799 4 623 0| 5856 1
Plague 0 0] 0 0| 0 0 0 0 0 0 0 0| 0 0| 0 0 0 0 0| 0 0 0| 0 0| 0 0 0 0 0| 0 0 0|
Polomylitis, Acute 0 0] 0 0| 3 0 0 0 0 0 0 0| 0 0| 0 0 0 0 0| 0 0 0| 0 0| 0 0 0 0 0| 0 0 0
Rabies 1 1 0 0| 1] 0 0 0 0 0 0 0| 5 0| 7 3 1 1 [ 0 0 0| 0 0| 2 0 0 0 0| 0 0 0
Relapsing Fever 0 0] 0 0] 0 0 0 0 0 0 0 0| 0 ) 0 0 0 0 1 0 0 0] 0 0| 0 0 0 0 [ 0 1 0|
Tetanus Neonatorum 11 3| 13| 0] 26 8 20| 0 9 5| 27 4 23 3| 15 1 13 4 10 2 20 0] 8 3| 11 0 8 0 14 0 2 0
Tetanus Adult 19 2| 18 1 14 1 25 1 8 0 12 2| 9 1] 13| 2] 6| 0 16| 0 20 0] 20 2| 24 0 10| 0 19| 0 9 0
Tuberculosis( All Forms) 10873 7411 11059 750] 11420 743] 12075 901 11078| 524 11778 8441 12661 915 13539 978| 14115 1059| 14908 1191 15057 1295| 14830 1326| 14389 1290| 13144 249| 13942 310| 9456 135
Typhoid & Paratyphoid 2223 9] 1999 26| 1764 5| 1442 9 1031 9 906 8| 953 9| 701] 3 782 3 811 2 765 4 695 2| 853 2] 714 1 484 of 2756 5|
Typhus & Other Rickettsioses 119 0| 234 0| 186 0 333 0 102 0 186 0| 108 0| 83 0 58 68| 36 0| 86 0| 60 0 27 0 38| 0 26 0
Viral Encephalitis 39 2| 24 0| 15 0 13 0 12 2 7 0| 18 3] 12 1 64 14] 301 101 90 3] 83 3] 65| 2] 71 0 103| 2 107 9|
Viral Hepatitis (All Forms) 2444 0] 2580 0] 2450 0 1580 0 765 0| 1076 0] 1581 1 714 0| 5410 3| 6014 1| 4067 2| 4067 2| 3601 1| 3080 1| 2904] 3] 2150 34

Hepatitis A 1265 0] 1666 0] 1571 0 915 0 402 0 419 0| 849 0| 341 0 240 0 319 0 497 0| 453 0| 295 0] 206 0 107| 0 53 0

Hepatitis B 942 0| 724 0| 723 0 576 0 335 0 551 0| 627 1 307 0| 5010 3| 5295 1 2863 2| 2926 3| 2706 1| 2313 1 1964 2 1166 16

Hepatitis C - - - - - 48 0| 33 0| 43| 0 136 0 257, 0 550 0| 549 0| 435 0 479 0 728 1 876 22

Hepatitis Other (Unclass.) 237 0] 190 0] 156 0 89 0 28 0 60 0] 72 [ 23] 0 24 0 143] 0 157 0| 109 0| 165 0 82| 0 80 0 64 1
'Whooping Cough 24 0] 20 0] 21 0 18 0 12 0 6 0] 7 0| 3 0 6| 0 17 0 42 0] 26 [ 27| 0 28 0 42 4 65 1
Yellow Fever 0 0] 0 0] 0 0 0 0 0 0 0 0] 0 0] 0 0 0 0 0| 0 0 0] 0 [ 0 0 0 0 0| 0 0 0
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A Water Quality Index is a method of combining numerous water quality parameters into one
concise and objective value representing the state of the water quality trends. In the
Environmental Quality Report prepared by the Department of Environment, the DOE-WQI
(Water Quality Indices) is used.

The DOE-WQ)I is an opinion-poll formula - a panel of experts is consulted on the choice of
parameters and on the weightage to be assigned to each parameter. The parameters which have
been chosen are:

DO (Dissolved oxygen) BODs (Biochemical oxygen demand)
COD (Chemical oxygen demand) NH?3-N (Ammoniacal nitrogen)
SS (Suspended solids) pH (pH value)

Calculations are performed not on the parameters themselves but on their subindices whose
values are obtained from a series of equations shown below. These are best-fit equations
obtained from rating curves. The subindices for the chosen parameters are named SIDO,
SIBOD, SICOD, SIAN, SISS and SIPH, and the formula used in the calculation is:

WQI = 0.22%<SIDO + 0.19<SIBOD + 0.16><SICOD + 0.15><SINH;-N + 0.16><
SISS +0.12>SIpH
where the multipliers are the weightages for the corresponding parameters with a total value of
1.

(1) Subindex for DO (in % saturation):
DO is converted to DO saturation degree using the following equation.

DO saturation degree (%) = DO > 12.657

DO X<8 (%) 8<X<92 (%) X>92 (%)

SIDO 0 -0.395 + 0.030 X 2 - 0.00020 X ® 100

(2) Subindex for BODs

BOD X<5  (mg/L) X>5 (mg/L)

SIBOD 100.4 - 4.23 X 108 e 005X _0.1 X

(3) Subindex for COD

COoD X<20 (mg/L) X>20 (mg/L)

SICOD -1.33 X +99.1 103 ¢ 007X _ 04 X
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(4) Subindex for NHz-N

AN X<03 (mg/L) 03<X<4 (mg/L) X>4 (mg/L)

SIAN 100.5- 105 X 94 953X _5(X -2) 0

(5) Subindex for SS

SS X <100  (mg/L) 100 < X <1000 (mg/L) X>1000 (mg/L)

SISS 97.5 ¢ 00076 X 4 0 05 X 71 e 00X _0 015 X 0

(6) Subindex for pH

PH X<55 55<X<7 7<X<875 X>8.75

SIPH 17.2-17.2X - 242 +955 X -181+824X 536 — 77.0 X
+5.02 X2 -6.67 X2 -6.05 X2 +2.76 X2
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3-E

STPs

0&M

(1/2)

Staff Reg. 3 3 3 3 3 3 3 3 9 17 3 3 3 3 3 3
STP/NPS 80 40 40 20 20 10 4 1 1 1 20 10 10 3.34 3.34 2
Type of STP CST CST CST CST CST CST IT,OP, STP| IT, OP, STP| IT, OP, STP| IT, OP, STP| IT, OP, STP| IT, OP, STP NPS NPS NPS NPS NPS NPS TOTAL
PE Size 0-500 500-2000 | 2000-10000 | 10000-20000{20000-50000|  50000- 0-500 500-2000 | 2000-10000 | 10000-20000{20000-50000|  50000- 0-500 500-2000 | 2000-10000 | 10000-20000{20000-50000]  50000-
MD KOTA TINGGI 0.53 0.45 1.80 3.00 0.60 0.30 6.68
MD LABIS 1.24 0.15 1.20 2.59
MD MERSING 2.18 0.90 3.08
MD PONTIAN 0.53 1.05 3.30 3.75 8.63
MD SEGAMAT 0.38 1.35 6.30 1.50 3.00 0.15 0.30 12.98
MD SIMPANG RENGGAM 0.90 0.30 3.00 1.50 5.70
MD TANGKAK 0.04 0.75 4.20 1.50 0.15 0.30 6.94
MD YONG PENG 0.30 0.15 0.60 0.75 0.30 2.10
MP BATU PAHAT 1.13 0.45 3.60 3.75 8.93
MP JOHOR BAHRU TENGAH 2.48 1.80 11.40 33.75 51.00 36.00 0.45 6.60 8.70 0.90 153.08
MP KLUANG 5.89 2.40 7.80 13.50 0.15 0.60 30.34
MP KULAI 0.49 0.45 7.20 9.75 9.00 18.00 0.15 3.00 1.20 49.24
MP MUAR 3.30 5.40 8.40 3.00 20.10
MB ALOR STAR 1.24 0.08 0.08 7.65 13.20 8.25 3.00 0.15 0.30 33.95
MD BALING 0.64 0.90 0.90 1.50 0.30 4.24
MD BANDAR BAHARU 0.45 0.45 1.20 2.10
MD KUBANG PASU 1.43 1.50 6.00 5.25 14.18
MD PADANG TERAP 0.53 0.15 0.68
MD PENDANG 0.41 0.15 0.30 0.86
MD SIK 0.11 0.11
MD YAN 0.11 0.11
MP KULIM 0.86 0.08 2.70 10.80 15.00 6.00 0.45 1.80 0.30 37.99
MP LBP 0.08 0.45 1.50 2.25 0.90 0.60 5.78
MP SUNGAI PETANI 8.89 3.15 10.80 18.00 3.00 9.00 2.10 0.90 55.84
MB MELAKA BERSEJARAH 5.70 0.08 17.40 37.20 40.50 6.00 0.45 1.80 0.60 109.73
MD JASIN 2.59 2.40 8.70 5.25 18.94
MP ALOR GAJAH 3.19 2.25 12.00 9.75 0.15 27.34
MD JELEBU 0.75 0.90 1.65
MD JEMPOL 2.06 1.65 5.10 2.25 11.06
MP KULIM 1.69 0.08 2.10 3.60 0.15 7.62
MD REMBAU 2.29 1.05 2.10 2.25 0.15 0.30 8.14
MD TAMPIN 3.00 1.05 6.00 1.50 11.55
MP NILAI 1.95 3.30 7.50 23.25 15.00 18.00 0.75 1.80 2.10 0.90 74.55
MP PORT DICKSON 1.24 0.08 2.85 9.00 12.75 3.00 0.45 1.50 30.87
MP SEREMBAN 3.38 0.08 8.70 20.40 33.00 17.00 1.50 3.90 2.70 90.66
MD BERA 0.08 1.05 1.80 0.30 3.23
MD CAMERON HIGHLANDS 0.86 0.90 2.70 3.00 7.46
MD JERANTUT 0.08 0.75 2.70 3.53
MD LIPIS 0.08 1.50 0.60 2.18
MD MARAN 0.26 1.35 1.50 0.75 3.86
MD PEKAN 0.30 0.30 0.60
MD RAUB 0.45 0.08 0.75 0.30 1.58
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3-E

STPs

0&M

2/2)

Staff Req. 3 3 3 3 3 3 3 3 9 17 3 3 3 3 3 3
STP/NPS 80 40 40| 20 20 10 4 1 1 1 20 10 10 3.34 3.34 2
Type of STP CST CST CST CST CST CST IT,OP, STP| IT, OP, STP| IT, OP, STP| IT, OP, STP| IT, OP, STP | IT, OP, STP NPS NPS NPS NPS NPS NPS TOTAL
PE Size 0-500 500-2000 | 2000-10000 | 10000-20000f 20000-50000|  50000- 0-500 500-2000 | 2000-10000 | 10000-20000{ 20000-50000|  50000- 0-500 500-2000 | 2000-10000 | 10000-20000{ 20000-50000|  50000-

MD ROMPIN 0.30 0.30
MP BENTONG 0.60 2.85 5.40 2.25 11.10
MP KUANTAN 3.00 11.55 11.40 10.50 6.00 9.00 0.75 1.20 53.40
MP TEMERLOH 0.83 4.35 4.50 5.25 14.93
MB IPOH 1.35 6.30 42.30 84.00 30.00 1.05 7.80 3.00 175.80
MD GRIK 0.38 0.45 0.90 1.73
MD KERIAN 1.31 2.40 3.90 3.00 3.00 13.61
MD KINTA BARAT 1.43 2.85 9.90 4.50 0.15 18.83
MD KINTA SELATAN 1.50 0.23 1.05 4.80 4.50 9.00 0.60 0.30 21.98
MD LENGGONG 0.26 0.30 0.56
MD PENGKALAN HULU 0.49 0.15 0.64
MD PERAK TENGAH 1.16 0.60 0.90 1.50 0.30 4.46
MD SELAMA 0.60 0.15 0.45 1.20 2.40
MD TANJUNG MALIM 0.90 2.55 1.80 1.50 6.75
MD TAPAH 0.98 0.60 2.10 3.68
MP KUALA KANGSAR 3.56 0.08 1.80 5.40 4.50 0.15 0.30 15.79
MP MANJUNG 0.79 4.95 11.10 6.00 6.00 0.15 1.50 0.90 31.39
MP TAIPING 1.69 0.15 6.00 20.10 15.00 0.45 1.80 0.30 45.49
MP TELUK INTAN 2.48 3.45 3.00 2.25 11.18
MP KANGAR 0.56 0.08 1.05 3.90 5.59
MP PULAU PINANG 1.61 0.23 8.70 12.90 22.50 3.00 9.00 34.00 0.45 0.30 0.90 5.39 4.50 103.48
MP SEBERANG PERAI 0.83 19.65 55.80 61.50 18.00 27.00 51.00 0.15 2.10 2.70 1.80 3.59 244.12
MB PETALING JAYA 4.43 0.08 7.35 21.60 32.25 45.00 9.00 51.00 0.45 4.20 1.20 3.59 2.69 1.50 184.34
MB SHAH ALAM 0.38 4.20 11.10 30.00 24.00 27.00 34.00 0.30 3.60 2.70 1.80 1.80 140.88
MD HULU SELANGOR 3.49 1.50 3.00 9.75 6.00 54.00 0.30 0.60 1.50 0.90 81.04
MD KUALA LANGAT 4.20 0.08 6.60 5.40 6.00 0.30 22.58
MD KUALA SELANGOR 4.46 3.90 7.20 5.25 6.00 9.00 0.30 36.11
MD SABAK BERNAM 2.25 3.00 0.90 6.15
MD SEPANG 1.54 3.15 3.60 9.75 3.00 9.00 0.90 2.10 0.90 33.94
MP AMPANG JAYA 0.04 0.08 0.08 1.50 9.60 41.25 48.00 45.00 0.30 5.40 1.80 153.05
MP KAJANG 0.04 5.25 29.70 74.25 36.00 36.00 17.00 1.05 4.80 3.90 0.90 208.89
MP KLANG 10.88 19.65 31.20 43.50 24.00 27.00 0.45 3.00 3.90 0.90 164.48
MP SELAYANG 221 0.90 13.80 48.75 18.00 18.00 0.75 1.80 1.80 106.01
MP SUBANG JAYA 0.08 0.90 6.90 41.25 54.00 81.00 34.00 0.45 3.30 4.50 2.69 229.07
MD BESUT 1.09 0.15 1.24
MD DUNGUN 0.64 0.30 0.60 1.50 0.15 0.60 3.79
MD HULU TERENGGANU 0.15 0.30 0.45
MD MARANG 0.23 0.45 0.30 0.98
MD SETIU 0.19 0.30 0.49
MP KEMAMAN 0.98 1.05 2.70 1.50 0.15 0.60 6.98
MP KUALA TERENGGANU 2.14 2.85 5.40 3.75 0.15 0.30 0.30 14.89
DB KUALA LUMPUR 0.49 0.08 0.15 8.25 21.30 51.00 48.00 54.00 119.00 0.60 12.00 3.30 0.90 4.50 323.57
PERBADANAN PUTRAJAYA 0.19 1.35 2.40 1.50 9.00 17.00 0.45 1.80 0.90 1.80 1.50 37.89

Total 130.12 1.88 0.31 0.00 0.00 0.00 236.10 605.10 887.25 480.00 513.00 374.00 14.10 85.20 52.50 18.88 14.37 12.00 3424.81
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(1) Number of Sewage Treatment Plants by Treatment Process

AS AB EA HK IDEA OD SATS SBR TF AL BD OP RBC IT BF CST BS UASB Total NPS
TERENGGANU
BESUT 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 29 0 0 30 0
DUNGUN 0 0 3 2 0 0 0 0 0 0 0 0 0 1 0 17 0 0 23 3
HULU_TERENGGANU 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 4 0 0 6 0
MARANG 0 0 1 1 0 0 0 0 0 0 0 1 0 1 0 6 0 0 10 0
SETIU 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 6 0 0 7 0
KEMAMAN 0 0 6 0 0 1 0 1 0 0 0 3 0 4 0 29 0 0 44 3
KUALA_TERENGGANU 1 0 14 8 0 0 3 0 0 0 0 0 0 14 1 57 0 0 98 3
1 1 24 12 0 1 4 1 0 0 0 4 0 21 1 148 0 0 218 9
KUALA LUMPUR
KUALA_LUMPUR 2 5 49 12 3 6 0 8 0 17 0 24 2 88 4 16 3 0 239 61
2 5 49 12 3 6 0 8 0 17 0 24 2 88 4 16 3 0 239 61
LABUAN
LABUAN 0 1 6 6 0 0 0 1 0 1 0 1 1 3 0 5 0 0 25 15
0 1 6 6 0 0 0 1 0 1 0 1 1 3 0 5 0 0 25 15
PUTRAJAYA
PUTRAJAYA 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 i 8
0 0 il 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 il 8
Total 160 104 2,288 229 40 160 33 108 41 132 25 439 34 740 116 3,600 31 i 8,281 553
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(2) Total Connected Population Equivalent (PE) to Existing Sewage Treatment Plants b

Treatment Process

AS AB EA HK IDEA oD SATS SBR TF AL BD OP RBC IT BF CST BS UASB Total NPS
PAHANG
BERA 0 0 4,832 0 0 0 0 0 0 0 0 3,630 0 480 0 410 0 0 9,352 1,500
CAMERON_HIGHLANDS 0 650 21,190 1,350 0 0 0 0 0 0 0 0 0 1,558 0 2,818 0 0 27,566 0
JERANTUT 0 0 5,457 0 0 0 0 0 0 0 0 1,465 0 220 0 160 0 0 7,302 0
LIPIS 0 0 1,363 425 0 0 0 0 0 0 0 0 0 3,245 0 410 0 0 5,443 0
MARAN 0 0 3,880 835 0 0 310 0 0 0 0 2,785 0 0 0 690 0 0 8,500 0
PEKAN 750 0 650 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,400 0
RAUB 0 0 1,898 345 0 0 0 0 0 0 0 0 0 0 0 2,640 0 0 4,883 0
ROMPIN 0 0 225 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 225 0
BENTONG 658 635 21,916 450 0 0 0 0 0 0 0 5,455 0 2,100 0 1,485 0 0 32,699 0
KUANTAN 1,067 887 53,750 3,947 0 9,704 273 14,737 17,110 0 0 46,424 2,210 5,076 1,244 2,727 0 0 159,156 4,642
TEMERLOH 0 0 16,496 1,210 0 0 0 0 0 7,115 0 15,660 0 1,015 0 2,460 0 0 43,956 0
2,475 2,172 131,657 8,562 0 9,704 583 14,737 17,110 7,115 0 75,419 2,210 13,694 1,244 13,800 0 0 300,482 6,142
PERAK
IPOH 140,054 5,894 136,747 9,363 2,030 24,347 0 38,523 11,347 107,745 0 153,820 29,231 11,109 6,186 59,524 0 0 735,920 70,149
GRIK 0 0 2,705 600 0 0 0 0 0 0 0 0 0 1,245 0 0 4,550 0
KERIAN 2,677 335 28,842 0 0 0 0 2,126 0 0 0 5,336 0 530 0 4,302 0 0 44,148 0
KINTA_BARAT 2,360 980 31,246 1,546 0 0 0 8,009 0 3,720 0 5,927 0 3,392 0 4,310 0 0 61,490 205
KINTA_SELATAN 24,649 0 22,557 650 0 0 0 0 0 3,372 0 6,210 0 2,664 0 6,105 0 0 66,207 4,726
LENGGONG 0 0 0 0 0 0 0 0 0 0 0 860 0 0 0 1,075 0 0 1,935 0
PENGKALAN_HULU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1,590 0 0 1,590 0
PERAK_TENGAH 0 0 15,483 550 0 0 0 0 0 0 0 913 0 0 0 3,865 0 0 20,811 1,730
SELAMA 0 280 2,206 0 0 0 0 0 0 0 0 960 0 1,075 0 1,965 0 0 6,486 0
TANJUNG_MALIM 0 0 8 2 0 2 0 0 0 0 0 0 0 1 0 33 0 0 46 0
TAPAH 0 0 7,500 0 0 0 0 0 0 0 0 1,045 0 395 0 2,010 0 0 10,950 0
KUALA_KANGSAR 1,346 626 18,747 1,819 0 0 0 0 0 1,231 0 8,938 0 6,189 0 9,560 0 0 48,456 2,068
MANJUNG 13,369 808 33,193 1,100 0 0 0 2,315 0 22,449 0 4,761 0 11,448 1,509 4,978 0 0 95,930 20,234
TAIPING 12,881 1,911 28,801 2,039 0 0 0 3,344 0 12,095 0 38,933 0 38,201 0 13,980 0 0 152,185 9,041
TELUK_INTAN 0 0 10,105 0 0 0 0 0 0 0 7,478 7,135 0 4,650 0 0 29,368 0
197,336 10,834 338,140 17,669 2,030 24,349 0 54,317 11,347 150,612 0 235,181 29,231 82,139 7,695 119,192 0 0] 1,280,072 108,153
PERLIS
KANGAR 0 450 8,335 750 0 0 400 0 0 0 0 0 0 725 0 2,665 0 0 13,325 0
0 450 8,335 750 0 0 400 0 0 0 0 0 0 725 0 2,665 0 0 13,325 0
PINANG
PULAU_PINANG 100,649 165 85,184 1,080 0 263,049 0 1,215 8,506 0 0 0 0 555 10,883 18,237 0 0 489,523 857,490
SEBERABG_PERAI 2,480 1,225 236,333 6,163 0 57,348 180 19,352 61,769 71,770 53,317 310,368 46,230 79,675 51,366 2,553 1,210 0 1,001,339 206,329
103,129 1,390 321,517 7,243 0 320,397 180 20,567 70,275 71,770 53,317 310,368 46,230 80,230 62,249 20,790 1,210 0 1,490,862 1,063,819
SELANGOR
PETALING_JAYA 0 375 299,372 3,035 3,075 34,725 0 159,819 0 26,760 0 39,628 15,585 112,206 37,478 10,221 5,200 0 747,479 29
SHAH_ALAM 429,410 225 247,032 11,690 0 65,785 0 33,847 0 50,180 0 45,664 650 800 9,325 1,310 0 0 895,918 27
HULU_SELANGOR 653 0 212,377 0 12,975 39,730 455 3,608 0 3,025 0 10,840 0 1,500 0 4,680 0 0 289,843 10
KUALA_LANGAT 0 1,530 63,715 250 0 0 0 0 0 0 0 2,596 0 385 0 9,495 0 0 77,971 1
KUALA_SELANGOR 3,370 1,196 30,319 1,450 16,521 0 0 37,215 0 2,850 0 11,625 0 4,360 740 11,625 0 0 121,271 1
SABAK_BERMAN 0 0 6,522 0 0 0 0 0 0 0 0 0 0 0 0 7,185 0 0 13,707 0
SEPANG 0 225 58,301 0 9,714 28,435 0 10,695 0 2,560 0 503 0 1,611 0 3,810 0 0 115,854 11
AMPANG_JAYA 0 1,780 135,887 315 5,425 36,390 0 4,005 0 90,172 0 121,458 4,685 45,557 94,273 6,660 89,227 0 635,834 26
KAJANG 0 5,138 482,702 6,974 127,031 29,372 350 82,308 0 108,447 0 45,315 2,871 12,800 30,363 260 4,861 0 938,792 37
KLANG 0 8,810 335,405 774 48,752 37,500 0 1,290 62,990 0 33,435 0 6,015 8,555 24,819 23,100 0 591,445 27
SELAYANG 0 3,750 163,636 0 16,498 140,212 0 36,443 10,395 46,151 0 72,860 0 12,840 11,690 4,040 0 0 518,515 17
SUBAN_JAPA 0 0 209,878 3,572 9,960 396,295 0 104,390 0 165,345 0 43,160 0 1,400 68,612 600 20,700 0] 1,023,912 33
433,433 23,029 | 2,245,146 28,060 249,951 808,444 805 473,620 10,395 558,480 0 427,084 23,791 199,474 261,036 84,705 143,088 0| 5,970,541 219
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(2) Total Connected Population Equivalent (PE) to Existing Sewage Treatment Plants b

Treatment Process

AS AB EA HK IDEA OD SATS SBR TF AL BD OP RBC IT BF CST BS UASB Total NPS
JOHOR
KOTA_TINGGI 0 0 18,457 175 0 0 0 0 0 0 0 1,846 0 0 0 1,210 0 0 21,688 5,045
LABIS 0 0 3,871 0 0 0 0 0 0 0 0 0 0 0 0 2,975 0 0 6,846 0
MERSING 0 0 1,205 1,335 0 0 0 0 0 0 0 550 0 0 0 3,275 0 0 6,365 0
PONTIAN 0 0 16,120 0 0 6,915 0 7,515 0 0 0 3,115 0 965 0 1,510 0 0 36,140 0
SEGAMAT 0 0 31,037 0 0 0 0 1,205 0 0 0 13,092 0 760 0 1,890 0 0 47,984 1,140
SIMPANG_RENGGAM 0 0 13,202 0 0 1,300 0 0 0 0 0 2,200 0 0 0 2,230 0 0 18,932 0
TANGKAK 0 0 21,635 780 0 0 0 0 0 0 0 0 0 0 0 160 0 0 22,575 1,150
YONG_PENG 0 0 3,529 0 0 0 0 0 0 0 0 0 0 0 0 520 0 0 4,049 775
BARU_PAHAT 0 0 22,504 0 0 0 0 0 0 0 0 13,916 0 0 0 3,020 0 0 39,440 0
JOHOR_BAHRU_TENGAH 6,295 485 188,802 0 0 99,913 0 92,084 7,690 46,635 0 180,719 0 23,059 0 5,450 0 6,992 658,124 158,048
KULUANG 0 0 23,394 625 0 0 0 15,410 0 8,900 0 55,677 0 6,109 0 13,540 0 0 123,655 3,090
KULAI 0 0 64,520 670 0 35,061 0 48,627 2,238 0 0 14,895 0 755 6,735 1,115 0 0 174,616 32,541
MUAR 0 2,355 30,744 742 0 0 180 0 0 0 0 11,065 0 2,755 0 7,755 0 0 55,596 0
6,295 2,840 439,020 4,327 0 143,189 180 164,841 9,928 55,535 0 297,075 0 34,403 6,735 44,650 0 6,992 1,216,010 201,789
KEDAH
ALOR_STAR 0 1,063 44,805 6,074 0 0 937 0 0 0 0 42,748 0 7,152 0 10,758 0 0 113,537 3,669
BALING 0 0 9,947 0 0 0 150 0 0 0 0 0 0 200 0 2,372 0 0 12,669 995
BANDAR_BAHARU 0 0 5,544 0 0 0 0 0 0 0 0 0 0 0 0 1,205 0 0 6,749 0
KUBANG_PASU 0 0 34,429 1,780 0 0 85 1,305 0 0 0 7,235 0 0 0 5,561 0 0 50,395 0
PADANG_TERAP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 884 0 0 884 0
PENDANG 0 0 975 0 0 0 0 0 0 0 0 0 0 0 0 1,235 0 0 2,210 0
SIK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 305 0 0 305 0
YAN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 710 0 0 710 0
LBP 0 0 15,837 835 0 0 0 0 0 0 0 0 0 0 0 400 0 0 17,072 10,490
KULIM 0 0 94,893 12,955 0 760 0 3,950 1,650 7,587 0 25,638 0 1,050 2,600 3,730 0 0 154,813 9,733
SUNGAI_PETANI 0 200 79,986 1,894 8,709 59,272 0 9,120 0 0 0 14,025 160 9,472 0 16,980 0 0 199,818 21,603
0 1,263 286,416 23,538 8,709 60,032 1,172 14,375 1,650 7,587 0 89,646 160 17,874 2,600 44,140 0 0 559,162 46,490
MELAKA
MELAKA_BERSEJARAH 50,492 14,620 208,426 34,453 4,385 2,175 1,590 9,118 7,190 1,600 0 43,853 240 15,831 17,405 15,845 1,939 0 429,162 16,665
JASIN 0 0 44,362 1,400 0 0 0 2,673 0 0 0 2,545 0 3,255 0 7,945 0 320 62,500 0
ALOR_GAJAH 805 2,190 65,999 3,603 3,166 0 0 0 0 0 0 5,671 0 1,890 0 7,565 0 0 90,889 230
51,297 16,810 318,787 39,456 7,551 2,175 1,590 11,791 7,190 1,600 0 52,069 240 20,976 17,405 31,355 1,939 320 582,551 16,895
NEGERI SEMBILAN
JELEBU 0 0 935 0 0 0 0 0 0 0 0 2,390 0 0 0 3,000 0 0 6,325 0
JEMPOL 255 0 11,834 935 0 0 0 0 0 0 0 15,300 0 2,820 4,155 3,745 0 0 39,044 0
KUALA_PILAH 315 0 9,239 605 0 0 0 0 0 0 0 2,980 0 2,060 0 5,840 0 0 21,039 330
REMBAU 0 0 14,451 2,600 0 0 0 0 0 0 0 1,735 0 460 0 5,010 0 0 24,256 2,425
TAMPIN 0 0 10 3 0 0 0 0 0 0 0 14 0 2 0 80 0 0 109 0
NILAI 20,000 2,050 92,752 11,135 19,518 113,232 0 13,988 0 9,845 0 23,757 2,590 0 4,725 0 0 313,592 48,090
PORT_DICKSON 412 840 62,449 3,795 0 2,738 0 11,342 3,477 2,760 0 3,605 2,191 5,085 10,135 4,230 0 0 113,059 5,275
SEREMBAN 2,300 1,130 95,558 5,040 5,135 6,930 375 9,430 870 20,255 0 198,091 0 29,909 4,210 6,200 0 0 385,433 47,714
23,282 4,020 287,228 24,113 24,653 122,900 375 34,760 4,347 32,860 0 247,872 2,191 42,926 18,500 32,830 0 0 902,857 103,834
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(2) Total Connected Population Equivalent (PE) to Existing Sewage Treatment Plants b

Treatment Process

AS AB EA HK IDEA oD SATS SBR TF AL BD oP RBC IT BF csT BS UASB Total NPS
TERENGGANU
BESUT 0 360 0 0 0 0 0 0 0 0 0 0 0 0 0 2,740 0 0 3,100 0
DUNGUN 0 0 4,589 4,345 0 0 0 0 0 0 0 0 0 450 0 1,815 0 0 11,199 2,785
HULU_TERENGGANU 0 0 0 460 0 0 0 0 0 0 0 0 0 220 0 385 0 0 1,065 0
MARANG 0 0 323 206 0 0 0 0 0 0 0 63 0 696 0 765 0 0 2,053 0
SETIU 0 0 0 0 0 0 171 0 0 0 0 0 0 0 0 400 0 0 571 0
KEMAMAN 0 0 7,970 0 0 0 0 3,200 0 0 0 3,315 0 305 0 100 0 0 14,890 1,830
KUALA_TERENGGANU 1,050 0 15,581 12,220 0 0 760 0 0 0 0 0 0 4,460 1,275 6,448 0 0 41,794 3,255
1,050 360 28,463 17,231 0 0 931 3,200 0 0 0 3,378 0 6,131 1,275 12,653 0 0 74,672 7,870
KUALA LUMPUR
KUALA_LUMPUR 158,500 5,343 267,469 33,282 9,800 58,017 0 158,453 0| 1,640,984 0 135,789 7,610 61,691 15,555 11,610 18,470 0| 2582573 595,583
158,500 5,343 267,469 33,282 9,800 58,017 0 158,453 0| 1,640,984 0 135,789 7,610 61,691 15,555 11,610 18,470 0| 2582573 595,583
LABUAN
LABUAN 0 1,010 79,347 1,833 0 0 0 2,885 0 20,701 0 3,750 640 1,960 0 790 0 0 112,916 121,327
0 1,010 79,347 1,833 0 0 0 2,885 0 20,701 0 3,750 640 1,960 0 790 0 0 112,916 121,327
PUTRAJAYA
PUTRAJAYA 0 0 73,801 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73,801 103,086
0 0 73,801 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73,801 103,086
Total 976,797 69,521 | 4,751,525 206,064 302,694 | 1,549,207 6,216 953,546 132,242 | 2,547,244 53,317 | 1,877,631 112,303 562,223 394,294 419,180 164,707 7,312| 15,086,023 2,272,121
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(3) Treatment Efficiency by Existing STPs
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Estimated Effluent BODS (mg/L) 20 20) 55 (g/ capita/ day)
Effluent Load (ton / day) NPS Influent Load Treatment Eff.
Treatment Process AS AB EA HK IDEA oD SATS SBR TF AL BD. oP RBC T BF csT BS UASB Total (ton / day) (%)
PAHANG
BERA 0.022 0.025 0.004 0.006 0.057 0.000 0514 83.9
CAMERON_HIGHLANDS 0.003 0.095 0.006 0.014 0.044 0.162 1516 89.3
JERANTUT 0.025 0010 0002 0003 0.040 0.402 90.0
LIPIS 0.006 0.002 0.029 0.006 0043 0.299 85.6
MARAN 0.017 0.004 0.001 0019 0011 0.052 0.468 83.9
PEKAN 0003 0.003 0.006 0.077 92.2
RAUB 0.009 0.002 0.042 0.053 0.269 80.3
ROMPIN 0.001 0.001 0.012 917
BENTONG 0.003 0.003 0.099 0.002 0.037 0.019 0.023 0.186 1.798 89.7
KUANTAN 0.005 0.004 0.242 0.018 0.044 0.001 0.066 0.115 0313 0.020 0.046 0.014 0.043 0.931 0.000 8.754 89.4
TEMERLOH 0.074 0.005 0.048 0.106 0.009 0.039 0.281 2.418 88.4
0011 0010 0.592 0.039 0.044 0.003 0.066 0.115 0.048 0.509 0.020 0.123 0014 0.217 1811 0.000 16.527 89.0
PERAK
IPOH 0630 0027 0615 0.042 0.009 0.110 0173 0077 0727 1.038 0.263 0100 0.070 0938 4819 0.000 40.476 88.1
GRIK 0.012 0.003 0.020 0035 0.250 86.0
KERIAN 0012 0.002 0.130 0.010 0.036 0.005 0.068 0.263 2.428 89.2
KINTA_BARAT 0.011 0.004 0.141 0.007 0.036 0.025 0.040 0.031 0.068 0.363 0.000 3.382 89.3
KINTA_SELATAN 0111 0.102 0.003 0.023 0.042 0.024 0.096 0.401 0.000 3.641 89.0
LENGGONG 0.006 0017 0.023 0.106 783
PENGKALAN_HULU 0.025 0.025 0.087 713
PERAK_TENGAH 0.070 0.002 0.006 0.061 0.139 0.000 1.145 87.9
SELAMA 0.001 0.010 0.006 0.010 0.031 0.058 0.357 83.8
TANJUNG_MALIM 0.000 0.000 0.000 0.000 0.001 0.001 0.003 66.7
[ TAPAH 0.034 0.007 0.004 0.032 0.077 0.602 87.2
KUALA_KANGSAR 0006 0.003 0.084 0.008 0.008 0.060 0.056 0151 0.376 0.000 2.665 85.9
MANJUNG 0.060 0.004 0.149 0.005 0010 0152 0032 0103 0017 0.078 0610 0.000 5.276 88.4
TAIPING 0058 0.009 0.130 0.009 0.015 0.082 0.263 0344 0.220 1130 0.000 8.370 86.5
TELUK_INTAN 0.045 0.050 0.064 0073 0.232 1615 85.6
0888 0.049 1522 0.080 0.009 0.110 0.244 0.077 1.017 1.587 0.263 0.739 0.087 1877 8.549 0.000 70.404 87.9
PERLIS
KANGAR 0.002 0.038 0.003 0.002 0.007 0.042 0.094 0.733 87.2
0.002 0.038 0.003 0.002 0.007 0.042 0.094 0.733 87.2
PINANG
PULAU_PINANG 0.453 0.001 0.383 0.005 1.184 0005 0057 0.005 0122 0.287 2.502 0.000 26.924 90.7
SEBERABG_PERAI 0.011 0.006 1.063 0.028 0.258 0.001 0.087 0417 0484 0.360 2.095 0416 0717 0.578 0.040 0022 6583 0.000 55.074 83.0
0464 0.006 1.447 0.033 1.442 0.001 0.093 0474 0484 0.360 2.095 0.416 0722 0.700 0.327 0022 9.086 0.000 81.997 83.9
SELANGOR
PETALING_JAYA 0.002 1.347 0.014 0.014 0.156 0.719 0.181 0.267 0.140 1.010 0.422 0.161 0.094 4.527 0.000 41111 89.0
SHAH_ALAM 1932 0.001 1112 0.053 0.296 0.152 0.339 0.308 0.006 0.007 0.105 0.021 4.332 0.000 49.275 91.2
HULU_SELANGOR 0.003 0.956 0.058 0.179 0.002 0.016 0.020 0.073 0014 0.074 1.395 0.000 15.941 91.2
KUALA_LANGAT 0.007 0.287 0.001 0.018 0.003 0.150 0.466 0.000 4.288 89.1
KUALA_SELANGOR 0.015 0.005 0.136 0.007 0.074 0.167 0.019 0.078 0.039 0.008 0.183 0.731 0.000 6.670 89.0
SABAK_BERMAN 0.029 0.113 0.142 0.754 81.2
SEPANG 0.001 0.262 0.044 0.128 0.048 0017 0.003 0014 0.060 0577 0.000 6.372 90.9
AMPANG_JAYA 0.008 0.611 0.001 0.024 0.164 0018 0609 0820 0.042 0410 1.061 0.105 1.606 5.479 0.000 34.971 84.3
KAJANG 0.023 2172 0.031 0572 0.132 0.002 0.370 0732 0.306 0.026 0.115 0342 0.004 0.087 4.914 0.000 51.634 90.5
KLANG 0.040 1509 0.003 0.219 0.169 0.006 0425 0.226 0.054 0.096 0.391 0416 3554 0.000 32.529 89.1
SELAYANG 0.017 0.736 0.074 0.631 0.164 0.070 0312 0.492 0.116 0.132 0.064 2.808 0.000 28,518 90.2
SUBAN_JAPA 0.944 0.016 0.045 1.783 0.470 1116 0.291 0013 0.772 0.009 0373 5.832 0.000 56.315 89.6
1.950 0.104 10.103 0.126 1125 3.638 0.004 2.131 0.070 3.770 2.883 0214 1.795 2.937 1334 2576 34.760 0.000 328.380 89.4
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(3) Treatment Efficiency by Existing STPs
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Estimated Effluent BODS (mg/L) 20| 55 (g / capita/ day)
Effluent Load (ton / day) NPS Influent Load Treatment Eff
Treatment Process As AB EA HK IDEA op SATS SBR TF AL BD oP RBC T BF cst BS UASB Total (ton / day) (%)
JOHOR
KOTA_TINGGI 0.083 0.001 0012 0019 0115 0.000 1.193 90.4
LABIS 0017 0047 0.064 0377 83.0
MERSING 0.005 0.006 0.004 0052 0.067 0350 80.9
PONTIAN 0073 0031 0034 0021 0.009 0024 0.192 1.988 90.3
SEGAMAT 0.140 0005 0083 0.007 0.030 0270 0.000 2639 89.8
SIMPANG_RENGGAM 0.059 0.006 0015 0035 0115 1.041 89.0
TANGKAK 0.097 0.004 0003 0104 0.000 1242 916
YONG_PENG 0.016 0.008 0.024 0.000 0.223 89.2
BARU_PAHAT 0101 0.094 0048 0.243 2169 88.8
JOHOR_BAHRU_TENGAH 0028 0002 0.850 0.450 0414 0052 0315 1.220 0208 0.086 0157 3782 0.000 36.197 89.6
KULUANG 0.105 0.003 0.069 0.060 0376 0.055 0213 0881 0.000 6.801 87.0
KULAI 0.290 0.003 0158 0219 0015 0101 0007 0076 0018 0.887 0.000 9.604 90.8
MUAR 0011 0.138 0.003 0.001 0075 0025 0.122 0375 3.058 87.7
0028 0013 1.976 0.019 0644 0.001 0742 0067 0375 2.005 0310 0.076 0703 0157 7.116 0.000 66.881 89.4
KEDAH
ALOR_STAR 0,005 0202 0027 0.004 0.289 0.064 0169 0760 0.000 6.245 87.8
BALING 0.045 0.001 0.002 0037 0085 0.000 0.697 87.8
BANDAR_BAHARU 0025 0019 0.044 0371 88.1
KUBANG_PASU 0155 0.008 0.000 0.006 0049 0.088 0.306 2772 89.0
PADANG_TERAP 0014 0014 0.049 714
PENDANG 0.004 0019 0023 0122 811
SIK 0005 0.005 0017 706
YAN 0011 0011 0.039 718
LBP 0071 0.004 0.006 0.081 0.000 0939 914
KULIM 0.427 0.058 0.003 0018 0011 0051 0173 0.009 0.029 0.059 0.838 0.000 8515 90.2
SUNGAI_PETANI 0001 0.360 0.009 0.039 0.267 0041 0.095 0.001 0.085 0.267 1165 0.000 10.990 89.4
0.006 1.289 0.106 0.039 0270 0.005 0.065 0011 0051 0.605 0.001 0161 0.029 0.695 3333 0.000 30.754 89.2
MELAKA
MELAKA_BERSEJARAH 0.227 0.066 0938 0155 0.020 0010 0.007 0041 0049 0011 0296 0.002 0142 0.196 0250 0035 2.445 0.000 23.604 89.6
JASIN 0.200 0.006 0012 0017 0029 0125 0007 0.396 3438 88.5
ALOR_GAJAH 0.004 0010 0.297 0016 0014 0038 0017 0119 0515 0.000 4.999 89.7
0231 0076 1435 0178 0034 0010 0.007 0053 0049 0011 0351 0002 0189 0.196 0494 0035 0,007 3.358 0.000 32.040 895
NEGERI SEMBILAN
JELEBU 0.004 0016 0047 0.067 0348 80.7
JEMPOL 0001 0.053 0.004 0103 0025 0.047 0059 0.292 2147 86.4
KUALA_PILAH 0.001 0042 0.003 0020 0019 0092 0177 0.000 1157 84.7
REMBAU 0.065 0.012 0.012 0.004 0.079 0.172 0.000 1.334 87.1
TAMPIN 0.000 0.000 0.000 0.000 0001 0.001 0.006 833
NILAI 0090 0.009 0417 0.050 0.088 0510 0063 0.066 0.160 0023 0074 1.550 0.000 17.248 91.0
PORT_DICKSON 0002 0.004 0281 0017 0012 0051 0023 0019 0024 0.020 0.046 0114 0.067 0.680 0.000 6218 89.1
SEREMBAN 0010 0.005 0430 0023 0023 0031 0.002 0042 0.006 0137 1.337 0.269 0.047 0.098 2.460 0.000 21.199 88.4
0105 0018 1.203 0.109 0111 0553 0.002 0156 0029 0222 1673 0.020 0.386 0.208 0517 5.402 0.000 49.657 89.1
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(3) Treatment Efficiency by Existing STPs
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55 (g / capita / day)
Effluent Load (ton / day) NPS Influent Load Treatment Eff.
Treatment Process AS AB EA HK IDEA op SATS SBR TF AL BD opP RBC IT BF csT BS UASB Total (ton / day) (%)
TERENGGANU
BESUT 0.002 0.043 0.045 0.171 737
DUNGUN 0.021 0.020 0.004 0.029 0.074 0.000 0.616 88.0
HULU_TERENGGANU 0.002 0.002 0.006 0.010 0.059 83.1
MARANG 0.001 0.001 0.000 0.006 0.012 0.020 0.113 82.3
SETIU 0.001 0.006 0.007 0.031 77.4
KEMAMAN 0.036 0.014 0.022 0.003 0.002 0.077 0.000 0.819 90.6
KUALA_TERENGGANU 0.005 0.070 0.055 0.003 0.040 0.014 0.102 0.289 0.000 2.299 87.4
0.005 0.002 0.128 0.078 0.004 0.014 0.023 0.055 0.014 0.199 0.522 0.000 4.107 87.3
KUALA LUMPUR
KUALA_LUMPUR 0.713 0.024 1.204 0.150 0.044 0.261 0.713 11.077 0.917 0.068 0.555 0.175 0.183 0.332 16.416 0.000 142.042 88.4
0.713 0.024 1.204 0.150 0.044 0.261 0.713 11.077 0.917 0.068 0.555 0.175 0.183 0.332 16.416 0.000 142.042 88.4
LABUAN
LABUAN 0.005 0.357 0.008 0.013 0.140 0.025 0.006 0.018 0.012 0.584 0.000 6.210 90.6
0.005 0.357 0.008 0.013 0.140 0.025 0.006 0.018 0.012 0.584 0.000 6.210 90.6
PUTRAJAYA
PUTRAJAYA 0.332 0.332 0.000 4.059 91.8
0.332 0.332 0.000 4.059 91.8
Total 4.396 0.313 21.382 0.927 1.362 6.971 0.028 4.291 0.893 17.194 0.360 12.674 1.011 5.060 4.436 6.602 2.965 0.165 91.030 0.000 829.731 89.0
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(1) PERAK

1) Kerian, Taipin and Kuala Kangsar District
Perak Planning Office, IWK, “Sewerage Catchment and Sludge Management Strategy Study
for Kerian, Taiping and Kuala Kangsar — Final Report VVolume 1: Larut & Matang District”,
IWK, July 2001
Perak Planning Office, IWK, “Sewerage Catchment and Sludge Management Strategy Study
for Kerian, Taiping and Kuala Kangsar — Final Report Volume 2: Kerian District”, IWK, July
2001
Perak Planning Office, IWK, “Sewerage Catchment and Sludge Management Strategy Study
for Kerian, Taiping and Kuala Kangsar — Final Report Volume 3: Kuala Kangsar District”,
IWK, July 2001
Perak Planning Office, IWK, “Sewerage Catchment and Sludge Management Strategy Study
for Kerian, Taiping and Kuala Kangsar — Final Report VVolume 4: Sludge Management
Strategy”, IWK, July 2001

2) Ipoh
Perak Planning Unit, IWK, "Sewerage Catchment Strategy for Ipoh, Perak — Final Report
Executive Summary”, February 1999 (IWK/PPO/99/002)
Perak Planning Unit, IWK, "Sewerage Catchment Strategy for Ipoh, Perak — Final Report
Volume 1", February 1999 (IWK/PPO/99/002)
Perak Planning Unit, IWK, "Sewerage Catchment Strategy for Ipoh, Perak — Final Report
Volume 2", November 1998 (IWK/PPO/CS(IPOH)/98-01)
Perak Planning Unit, IWK, "Sewerage Catchment Strategy for Ipoh, Perak — Final Report
Volume 3", February 1999 (IWK/PP0O/99/002)

(2) KUALA LUMPUR

1) Jinjang-Kepong Sewerage Zone
BW Perunding SDN BHD, “Comprehensive Sewerage Catchment Strategy and Sludge
Management Report for Jinjang-Kepong Sewerage Zone — Final Report ", IWK, October
1998

(3) SELANGOR

1) Petaling District
Erinco Sdn. Bhd., “Sewerage Catchment and Sludge Management Strategy — Review
forPetalinf District — Final Report Volume | of 11 *, IWK, September 2006

2) Gombak
Sinclair Knight Merz (SKM) SDN. BHD., “Gombak Sewerage Catchment & Sludge
Management Strategy — Final Report”, IWK, June 2005
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3) Hulu Langat
Minconsult SDN BHD, “Hulu Langat Sewerage Catchment and Sludge Management Strategy
— Final Report Volume One: Sewerage Catchment Strategy ", IWK, June 1998
Minconsult SDN BHD, “Hulu Langat Sewerage Catchment and Sludge Management Strategy
— Final Report Volume Two: Sludge Management Strategy ", IWK, June 1998

4) Daerah Kuala Langat
Symonds, “Consultancy for Undertaking Sewerage and Sludge Management Strategy for
Daerah Kuala Langat Catchment — Final Report Volume One ", IWK, June 1999

5) Upper Langat
IWK, "Sewerage Management, Planning and Implementation of Critical Sewerage
Catchments within Langat River Basin", April 2007
Antara Jurutera Perunding Sdn. Bhd., “Sewerage Catchment Planning and Strategy Study for
Upper Langat River Basin — Progress Report 2”, JPP, February 2008

(4) NEGERI SEMBILAN

1) Sungai Kepayang
IWK' Southern Planning Unit, "Sungai Kepayang Sewerage Catchment Strategy", January
2003

2) Sg. Simpo
Jurutera Perunding Zaaba SDN BHD, “Sewerage Local Plan Study for Sg. Simpo Catchment
— Final Report”, IWK, January 2006

3) Upper Sungai Simin
Perunding Jurutera Hayat Kamil, “Local Plan Study for Upper Sungai Simin Catchment,
Seremban - Final Report”, IWK, July 2006
Tampin District

4) Tampin District (Negeri Sembilan) & Pulau Sebang (Melaka)
BW Perunding SDN BHD, “Tampin District (Negeri Sembilan) & Pulau Sebang (Melaka)
Sewerage Catchment and Sludge Management Strategy Study — Final Report volume One
Sewerage Catchment Strategy ", IWK, June 2000

(5) MELAKA

1) Melaka Tengah
IWK' Southern Planning Unit, "Melaka Tengah (Revised) Sewerage Catchment Strategy",
April 2003

2) Alor Gajah
Sewerage Services Department. “Sewerage Catchment Strategy for Alor Gajah, Melaka —
Summary Report”, May 2002

3) MD Jasin
Southern Planning Unit, IWK, "Sewerage Catchment Strategy for MD Jasin", March 2003

4) Sg. Udang CSTF
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Nippon Jogesuido Sekkei Co., Ltd. Japan, "Project Evaluation Report (Phase 2) Volume 9 of
9 - P3D2 Sg. Udang CSTF", 18 June 2001

(6) JOHOL

1) Daerah Muar
Symonds Travers Morgan (Malaysia) Sdn Bhd, “Sewage Catchment Strategy for Daerah
Muar — Volume |, Draft Final Report", February 2000
Symonds Travers Morgan (Malaysia) Sdn Bhd, “Sludge Management Strategy for Daerah
Muar — VVolume |1, Draft Final Report™, April 2000

2) District of Batu Pahat
KBM Consult SDN BHD, "Sewerage Catchment Strategy and Sludge Management Strategy
for District of Batu Pahat — Final Report Volume 1: Sewerage Catchment Strategy”, IWK,
March 2002

3) Sg. Sukudai
Aisar Engineers Sdn. Bhd., “Sewerage Local Plan Study for Sg. Sukudai Catchment Zone —
Final Report”, IWK, October 2005

(7) TERENGGANU

1) Kuala Terengganu District
BW Perunding SDN BHD., “Kuala Terengganu District - Sewerage Catchment and Sludge
Management Strategy Study — Volume One: Sewerage Catchment Strategy, Final Report”,
IWK, September 2001
BW Perunding SDN BHD., “Kuala Terengganu District - Sewerage Catchment and Sludge
Management Strategy Study — Volume Two: Sludge Management Strategy, Final Report”,
IWK, September 2001

2) Kuala Terengganu
Erinco Sdn. Bhd., “Sewerage Local Plan Study for Kuala Terengganu — Final Report”, IWK,
April 2007

3) Pulau Redang and Pulau Tengah
Jurutera Perunding Zaaba SDN BHD, “Sewerage Local Plan Study for Pulau Redang and
Pulau Tengah, Terengganu Darul Iman — Second Draft Report”, IWK, March 2007

4) Dungun
IWK Eastern Area Planning Office, "Preliminary Catchment Strategy for Dungun, Trengganu
—2nd Draft", 7th January 2002

5) Kemaman District
BW Perunding SDN BHD., “Kemaman District - Sewerage Catchment and Sludge
Management Strategy Study — Volume One: Sewerage Catchment Strategy, Final Report”,
IWK, August 2001
BW Perunding SDN BHD., “Kemaman District - Sewerage Catchment and Sludge
Management Strategy Study — Volume Two: Sludge Management Strategy, Final Report”,
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IWK, August 2001

(8) PAHANG

1) Majilis Perbandaran Kuantan
Minconsult SDN BHD, “Sewerage Catchment and Sludge Management Study for Majilis
Perbandaran Kuantan (Sewerage ) — Final ", IWK, November 2001
Minconsult SDN BHD, “Sewerage Catchment and Sludge Management Study for Majilis
Perbandaran Kuantan (Sludge ) — Final *, IWK, November 2001
Minconsult SDN BHD, “Sewerage Catchment and Sludge Management Study for Majilis
Perbandaran Kuantan (Appendices) — Final ", IWK, November 2001

2) Kuantan District
Erinco Sdn. Bhd., “Sewerage Local Plan Study for Kuantan District, Pahang — Final Report”,
IWK, April 2007

3) Majilis Perbandaran Temerloh
Erinco Sdn. Bhd., “Sewerage Catchment Strategy for Majilis Perbandaran Temerloh - Final
Report Volume 1, IWK, June 2005

4) Majilis Daerah Bentong
Erinco Sdn. Bhd., “Sewerage Catchment Strategy for Majilis Daerah Bentong - Final
Report Volume 1”, IWK, May 2005

5) Pulau Tioman
IWK Eastern Area Planning Office, "Preliminary Catchment Strategy for Pulau Tioman -
Final", 5th March 2002

APP.3H-4



T-1€ddV

3-1 STPs/I1STs (172)
STP IST STP + IST Score
No. of STPs|  Total PE Eff. Load | Inf. Load | Efficiency | O&M Red. | No. of ISTs Total PE Eff. Load | Inf. Load | Efficiency | O&M Red.| Eff. Load | Inf. Load | Efficiency | O&M Red.
(nos.) (PE) (ton / day) | (ton/day) (%) (nos.) (PE) (ton / day) | (ton/day) (%) (ton / day) | (ton/day) (%)
MP SELAYANG 184 518,515 2.808 28.518 90.2 106.01 16,646 83,230 1.311 4.578 71.36 7.62 4.119 33.096 87.55 | 113.630 4
MD HULU SELANGOR 134 289,843 1.395 15.941 91.2 81.04 9,926 49,630 0.782 2.730 71.36 4.54 2.177 18.671 88.34 85.580 3
MP SUBANG JAYA 114 1,023,912 5.832 56.315 89.6 229.07 6,038 30,190 0.475 1.660 71.39 2.76 6.307 57.975 89.12 | 231.830 3
MB PETALING JAYA 302 747,479 4.527 41.111 89.0 183.34 11,802 59,010 0.929 3.246 71.38 5.40 5.456 44.357 87.70 | 188.740 4
MB SHAH ALAM 128 895,918 4.332 49.275 91.2 140.88 1,808 9,040 0.142 0.497 71.43 0.83 4.474 49.772 91.01 | 141.710 3
MD SEPANG 89 115,854 0.577 6.372 90.9 33.94 5,751 28,755 0.453 1.582 71.37 2.63 1.030 7.954 87.05 36.570 1
MP KAJANG 250 938,792 4.914 51.634 90.5 208.89 16,401 82,005 1.292 4.510 71.35 7.51 6.206 56.144 88.95 | 216.400 4
MP AMPANG JAYA 121 635,834 5.479 34.971 84.3 153.05 12,231 61,155 0.963 3.364 71.37 5.60 6.442 38.335 83.20 | 158.650 4
MP KLANG 594 591,445 3.554 32.529 89.1 164.48 36,425 182,125 2.868 10.017 71.37 16.68 6.422 42.546 84.91 | 181.160 4
MD SABAK BERNAM 82 13,707 0.142 0.754 81.2 6.15 5,726 28,630 0.451 1.575 71.37 2.62 0.593 2.329 74.54 8.770 1
MD KUALA SELANGOR 179 121,271 0.731 6.670 89.0 36.11 7,869 39,345 0.620 2.164 71.35 3.60 1.351 8.834 84.71 39.710 1
MD KUALA LANGAT 181 77,971 0.466 4.288 89.1 22.58 12,743 63,715 1.004 3.504 71.35 5.83 1.470 7.792 81.13 28.410 2
DB KUALA LUMPUR 239 2,582,573 16.416 | 142.042 88.4 323.57 57,132 285,660 4.499 15.711 71.36 26.16 20.915 | 157.753 86.74 | 349.730 4
WP LABUAN 25 112,916 0.584 6.210 90.6 16.39 4,708 23,540 0.371 1.295 71.35 2.16 0.955 7.505 87.28 18.550 1
PERBADANAN PUTRAJAYA 1 73,801 0.332 4.059 91.8 21.50 0.332 4.059 91.82 21.500 1
MD KOTA TINGGI 24 21,688 0.115 1.193 90.4 6.68 10,529 52,645 0.829 2.895 71.36 4.82 0.944 4.088 76.91 11.500 1
MD MERSING 61 6,365 0.067 0.350 80.9 3.08 5,613 28,065 0.442 1.544 71.37 2.57 0.509 1.894 73.13 5.650 1
MP JOHOR BAHRU TENGAH 38 658,124 3.782 36.197 89.6 153.08 31,820 159,100 2.506 8.751 71.36 14.57 6.288 44.948 86.01 | 167.650 4
MP KULAI 58 174,616 0.887 9.604 90.8 49.24 16,330 81,650 1.286 4.491 71.36 7.48 2.173 14.095 84.58 56.720 2
MD PONTIAN 37 36,140 0.192 1.988 90.3 8.63 7,463 37,315 0.588 2.052 71.35 3.42 0.780 4.040 80.69 12.050 1
MD LABIS 38 6,846 0.064 0.377 83.0 2.59 8,662 43,310 0.682 2.382 71.37 3.97 0.746 2.759 72.96 6.560 1
MD SEGAMAT 43 47,984 0.270 2.639 89.8 12.98 16,827 84,135 1.325 4.627 71.36 7.70 1.595 7.266 78.05 20.680 2
MP BATU PAHAT 50 39,440 0.243 2.169 88.8 8.93 26,838 134,190 2.113 7.380 71.37 12.29 2.356 9.549 75.33 21.220 2
MD YONG PENG 12 4,049 0.024 0.223 89.2 2.10 8,103 40,515 0.638 2.228 71.36 3.71 0.662 2.451 72.99 5.810 1
MD SIMPANG RENGGAM 38 18,932 0.115 1.041 89.0 5.70 4,680 23,400 0.369 1.287 71.33 2.14 0.484 2.328 79.21 7.840 1
MP KLUANG 217 123,655 0.881 6.801 87.0 30.34 21,104 105,520 1.662 5.804 71.36 9.66 2.543 12.605 79.83 40.000 2
MP MUAR 156 55,596 0.375 3.058 87.7 20.10 16,741 83,705 1.318 4.604 71.37 7.67 1.693 7.662 77.90 27.770 2
MD TANGKAK 22 22,575 0.104 1.242 91.6 6.94 9,655 48,275 0.760 2.655 71.37 4.42 0.864 3.897 77.83 11.360 1
MP SEREMBAN 262 385,433 2.460 21.199 88.4 90.66 21,273 106,365 1.675 5.850 71.37 9.74 4.135 27.049 84.71| 100.400 4
MP PORT DICKSON 100 113,059 0.680 6.218 89.1 30.87 8,150 40,750 0.642 2.241 71.35 3.73 1.322 8.459 84.37 34.600 1
MP NILAI 137 313,592 1.550 17.248 91.0 74.55 5,431 27,155 0.428 1.494 71.35 2.49 1.978 18.742 89.45 77.040 3
MD JELEBU 23 6,325 0.067 0.348 80.7 1.65 5,536 27,680 0.436 1.522 71.35 2.53 0.503 1.870 73.10 4.180 1
MD JEMPOL 86 39,044 0.292 2.147 86.4 11.06 5,571 27,855 0.439 1.532 71.34 2.55 0.731 3.679 80.13 13.610 1
MD KUALA PILAH 70 21,039 0.177 1.157 84.7 7.62 3,956 19,780 0.312 1.088 71.32 1.81 0.489 2.245 78.22 9.430 1
MD REMBAU 78 24,256 0.172 1.334 87.1 8.14 2,034 10,170 0.160 0.559 71.38 0.93 0.332 1.893 82.46 9.070 1
MD TAMPIN 109 109 0.001 0.006 83.3 11.55 6,493 32,465 0.511 1.786 71.39 2.97 0.512 1.792 71.43 14.520 1
MP ALOR GAJAH 154 90,889 0.515 4.999 89.7 27.34 8,347 41,735 0.657 2.295 71.37 3.82 1.172 7.294 83.93 31.160 1
MD JASIN 121 62,500 0.396 3.438 88.5 18.94 6,400 32,000 0.504 1.760 71.36 2.93 0.900 5.198 82.69 21.870 1
MP MELAKA BERSEJARAH 447 429,162 2.445 23.604 89.6 109.73 35,818 179,090 2.821 9.850 71.36 16.40 5.266 33.454 84.26 | 126.130 4
MP LBP 13 17,072 0.081 0.939 91.4 5.78 3,524 17,620 0.278 0.969 71.31 1.61 0.359 1.908 81.18 7.390 1
MB ALOR STAR 140 113,537 0.760 6.245 87.8 33.95 34,781 173,905 2.739 9.565 71.36 15.93 3.499 15.810 77.87 49.880 2
MD KUBANG PASU 73 50,395 0.306 2.772 89.0 14.18 9,912 49,560 0.781 2.726 71.35 4.54 1.087 5.498 80.23 18.720 1
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3-1 STPs/ISTs 2/2)
STP IST STP + IST Score
No. of STPs|  Total PE Eff. Load | Inf. Load | Efficiency | O&M Red. | No. of ISTs Total PE Eff. Load | Inf Load | Efficiency | O&M Red.| Eff. Load | Inf. Load | Efficiency [ O&M Red.
(nos.) (PE) (ton / day) | (ton/day) (%) (nos.) (PE) (ton / day) | (ton/day) (%) (ton/ day) | (ton/day) (%)
MD PADANG TERAP 14 884 0.014 0.049 71.4 0.68 890 4,450 0.070 0.245 71.43 0.41 0.084 0.294 71.43 1.090 1
MD PENDANG 13 2,210 0.023 0.122 81.1 0.86 2,096 10,480 0.165 0.576 71.35 0.96 0.188 0.698 73.07 1.820 1
MD SIK 3 305 0.005 0.017 70.6 0.11 612 3,060 0.048 0.168 71.43 0.28 0.053 0.185 71.35 0.390 1
MD YAN 3 710 0.011 0.039 71.8 0.11 1,682 8,410 0.132 0.463 71.49 0.77 0.143 0.502 71.51 0.880 1
MP KULIM 99 154,813 0.838 8.515 90.2 37.99 26,149 130,745 2.059 7.191 71.37 11.97 2.897 15.706 81.55 49.960 2
MP SUNGAI PETANI 319 199,818 1.165 10.990 89.4 55.84 50,698 253,490 3.992 13.942 71.37 23.21 5.157 24.932 79.32 79.050 4
MD BANDAR BAHARU 19 6,749 0.044 0.371 88.1 2.10 2,108 10,540 0.166 0.580 71.38 0.97 0.210 0.951 77.92 3.070 1
MD BALING 28 12,669 0.085 0.697 87.8 4.24 4,321 21,605 0.340 1.188 71.38 1.98 0.425 1.885 77.45 6.220 1
MP KUANTAN 192 159,156 0.931 8.754 89.4 53.40 42,486 212,430 3.346 11.684 71.36 19.45 4.277 20.438 79.07 72.850 4
MP TEMERLOH 68 43,956 0.281 2.418 88.4 14.93 12,089 60,445 0.952 3.324 71.36 5.54 1.233 5.742 78.53 20.470 2
MD JERANTUT 12 7,302 0.040 0.402 90.0 3.53 8,129 40,645 0.640 2.235 71.36 3.72 0.680 2.637 74.21 7.250 1
MD PEKAN 3 1,400 0.006 0.077 92.2 0.60 5,570 27,850 0.439 1.532 71.34 2.55 0.445 1.609 72.34 3.150 1
MD MARAN 22 8,500 0.052 0.468 88.9 3.86 3,658 18,290 0.288 1.006 71.37 1.67 0.340 1.474 76.93 5.530 1
MD ROMPIN 1 225 0.001 0.012 91.7 0.30 2,956 14,780 0.233 0.813 71.34 1.35 0.234 0.825 71.64 1.650 1
MD BERA 14 9,352 0.057 0.514 88.9 3.23 5,050 25,250 0.398 1.389 71.35 2.31 0.455 1.903 76.09 5.540 1
MD LIPIS 14 5,443 0.043 0.299 85.6 2.18 4,584 22,920 0.361 1.261 71.37 2.10 0.404 1.560 74.10 4.280 1
MD RAUB 19 4,883 0.053 0.269 80.3 1.58 8,758 43,790 0.690 2.408 71.35 4.01 0.743 2.677 72.25 5.590 1
MD BENTONG 56 32,699 0.186 1.798 89.7 11.10 9,638 48,190 0.759 2.650 71.36 4.41 0.945 4.448 78.75 15.510 1
MD CAMERON HIGHLANDS 42 27,566 0.162 1.516 89.3 7.46 1,768 8,840 0.139 0.486 71.40 0.81 0.301 2.002 84.97 8.270 1
MP KANGAR 33 13,325 0.094 0.733 87.2 5.59 15,438 77,190 1.216 4.245 71.35 7.07 1.310 4.978 73.68 12.660 2
MB IPOH 338 735,920 4.819 40.476 88.1 175.80 41,626 208,130 3.278 11.447 71.36 19.06 8.097 51.923 84.41 | 194.860 4
MP TELUK INTAN 99 29,368 0.232 1.615 87.9 11.18 24,579 122,895 1.936 6.759 71.36 11.25 2.168 8.374 74.11 22.430 2
MD TANJUNG MALIM 46 46 0.001 0.003 87.2 6.75 9,130 45,650 0.719 2.511 71.37 4.18 0.720 2.514 71.36 10.930 1
MD TAPAH 37 10,950 0.077 0.602 85.9 3.68 10,778 53,890 0.849 2.964 71.36 4.93 0.926 3.566 74.03 8.610 1
MD PERAK TENGAH 39 20,811 0.139 1.145 87.9 4.46 2,450 12,250 0.193 0.674 71.36 1.12 0.332 1.819 81.75 5.580 1
MD KINTA BARAT 95 61,490 0.363 3.382 89.3 18.83 5,368 26,840 0.423 1.476 71.34 2.46 0.786 4.858 83.82 21.290 1
MD KINTA SELATAN 72 66,207 0.401 3.641 89.0 21.98 11,487 57,435 0.905 3.159 71.35 5.26 1.306 6.800 80.79 27.240 2
MP MANJUNG 101 95,930 0.610 5.276 86.5 31.39 18,797 93,985 1.480 5.169 71.37 8.61 2.090 10.445 79.99 40.000 2
MP TAIPING 171 152,185 1.130 8.370 85.6 45.49 16,377 81,885 1.290 4.504 71.36 7.50 2.420 12.874 81.20 52.990 2
MP KUALA KANGSAR 129 48,456 0.376 2.665 88.4 15.79 12,020 60,100 0.947 3.306 71.36 5.50 1.323 5.971 77.84 21.290 2
MD KERIAN 69 44,148 0.263 2.428 89.2 13.61 8,777 43,885 0.691 2414 71.38 4.02 0.954 4.842 80.30 17.630 1
MD SELAMA 25 6,486 0.058 0.357 66.7 2.40 1,197 5,985 0.094 0.329 71.43 0.55 0.152 0.686 77.84 2.950 1
MD GRIK 16 4,550 0.035 0.250 86.0 1.73 2,672 13,360 0.210 0.735 71.43 1.22 0.245 0.985 75.13 2.950 1
MD PENGKALAN HULU 14 1,590 0.025 0.087 71.3 0.64 1,182 5,910 0.093 0.325 71.38 0.54 0.118 0.412 71.36 1.180 1
MD LENGGONG 8 1,935 0.023 0.106 78.3 0.56 1,467 7,335 0.116 0.403 71.22 0.67 0.139 0.509 72.69 1.230 1
MP PULAU PINANG 175 489,523 2.502 26.924 90.7 103.48 4,951 24,755 0.390 1.362 71.37 2.27 2.892 28.286 89.78 | 105.750 3
MP SEBERANG PERAI 426 1,001,339 6.583 55.074 88.0 244.12 4,682 23,410 0.369 1.288 71.35 2.14 6.952 56.362 87.67 | 246.260 3
MP KUALA TERENGGANU 98 41,794 0.289 2.299 87.4 14.89 18,052 90,260 1.422 4.964 71.35 8.27 1.711 7.263 76.44 23.160 2
MP KEMAMAN 44 14,890 0.077 0.819 90.6 6.98 14,822 74,110 1.167 4.076 71.37 6.79 1.244 4.895 74.59 13.770 2
MD DUNGUN 23 11,199 0.074 0.616 88.0 3.79 10,176 50,880 0.801 2.798 71.37 4.66 0.875 3.414 74.37 8.450 1
MD HULU TERENGGANU 6 1,065 0.010 0.059 83.1 0.45 3,179 15,895 0.250 0.874 71.40 1.46 0.260 0.933 72.13 1.910 1
MD BESUT 30 3,100 0.045 0.171 73.7 1.24 4,166 20,830 0.328 1.146 71.38 1.91 0.373 1.317 71.68 3.150 1
MD SETIU 7 571 0.007 0.031 77.4 0.49 1,865 9,325 0.147 0.513 71.35 0.85 0.154 0.544 71.69 1.340 1
MD MARANG 10 2,053 0.020 0.113 82.3 0.98 4,706 23,530 0.371 1.294 71.33 2.15 0.391 1.407 72.21 3.130 1
TOTAL 8,282 | 15,159,824 | 91.360 | 833.794 89.0] 3,423.81] 989,983] 4,949,915] 77.963| 272.246 71.36 | 453.25] 169.323 1,106 | 84.69 3,877

Note:

Influent BODs concentration to individual septic tanks is assumed to be 70 mg/L same as to that for communal septic tanks.
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1.1

An Outline of this Guideline

This document provides guidance for planners on the preparation of Catchment
strategy reports. The scope of this manual is for all areas in Malaysia, which come
under the Sewerage Services Department.

The structure of this document provides a reminder for experienced planners of the
issues involved in preparing Catchment strategy reports. A more detailed
explanation is also provided for those with less experience in the preparation of
catchment strategies and plans.

This document describes the major stages required to develop a Catchment strategy
report, which are:

¢ Introduction

¢ Existing Conditions

¢ Future Conditions

¢ Options

¢ Recommended Strategy

Section 1 Provides an overview of the Manual.

Section 2 Provides a summarised checklist of the components of a
Catchment Strategy Report (a summary).

Section 3 Describes the component parts of a Catchment Strategy Report.

Section 4 Presents some typical examples of tables from a Catchment
Strategy Report, produced by a combination of desktop and field
appraisal of available information.

Section 5 Describes the preparation and approval of a Catchment strategy

report.
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1.2

How to use this Guideline

This guideline is intended to be used primarily by consultants engaged in the
planning of sewerage infrastructure for communities in Malaysia.

Users of this guideline may need access to the companion volume, the Sewerage
Catchment Planning Manual Volume 1 Part C for a detailed catchment strategy
analysis.

The use of the procedure described in this document ensures that the majority of
relevant information, interpretations and assumptions are recorded in a consistent
format. This will allow future planning to have access to the basis of current
planning and the issues involved in developing recommended strategies.

This guideline is not intended to limit the content of a Catchment Strategy Report.
It is intended to provide a format for recording the outputs of this phase of the
planning process. Since each catchment may have some site specific issues, this
document should be regarded as a guideline only.
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SECTION 2

A Summary Checklist
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Introduction

This section is intended to provide a quick access checklist for experienced
planners. The checklist as a reminder of the contents, intent and interpretation of
the components of the report. More detailed descriptions of the components are
given in Section 3.

Format of Information

Catchment Description

Local area description
Boundaries

Local government area(s)
Topography overview
Historical landuse summary
Current landuse status
Externalities

Geology

Drainage flow pattern

Water Intake Points

® & & O 6 6 O O o o o

Surrounding neighboring catchment information

Catchment Details and Maps

Topography
Boundaries

.
.
+ Natural subcatchment breakup
.

Landuse zones

Issues

+ A description of those issues that are the major causes for the need to upgrade
system components or build new ones
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Existing conditions

*

*® & & oo o

Description of the existing sewerage system by subcatchment

Table of sewage pump stations and sewage treatment plants with a capacity
and condition report

Table of sewage treatment plants not maintained by IWK -number and
connected PE

Table of IST and other systems -number and connected PE

Map of sewerage system showing trunk main routes, sewage pump station and
sewage treatment plant locations

Sewage treatment plant description

List data on system capability and comment on implications
Note record of public complaints, if any

Water Intake Points

List of present domestic sewage loading for different treatment systems and
pollution load per area for each sub-catchment

Discharge points of the STP effluent

Future conditions

General description of predicted situations

History of sources of data used as a basis for predictions of future situations
such as, changes to population or land use, etc.

Develop a table (spreadsheet) or projected growth (or decline) in PE by
subcatchment for at least 30 years

Table to include flow and load change predictions

Describe implications of changes in flow and load on system sewage treatment
plant

List all assumptions made in bullet point format
Water Intake Points

Table of different treatment systems - number and pollution load of each
treatment system for each sub-catchment

Future discharge points of the effluent for STPs

Options

*

On the basis of an analysis of the above details, describe the available options.
For each option include:
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— Brief description and scope of option

— Map showing layout of option

— List of advantages and disadvantages in bullet point format

— Estimated cost

— Layout of each STP

— Reduction in number of localized STPs, ISTs and other systems

— Reduction of pollution load

Recommended Option

*

Summary of reasons for selection of preferred options

Description of Recommended Strategy

*

*® & & oo o

* & & oo o

Layout of recommended strategy shown on a map superimposed onto a
topographic layout of the catchment

Description of the essential elements, components and functions, on a
subcatchment basis in bullet point format

Layout of STPs

Schedule of activities table and graphical, including staging of works
List of pollution load per area for each sub-catchment

Schedule showing reduction of pollution load

List comparing present and future number of STPs, ISTs and other systems
and pollution load

Reduction in number of localized STPs, ISTs and other systems
Description of future sewerage status - with and without strategy
NPV analysis, if applicable

Projected Sewerage Capital Contributions

Capital Works funding
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SECTION 3

The Structure of a
Catchment Strategy Report
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3.1

3.2

3.2.1.

Introduction

This section expands on the description of the components of the Strategy Report,
which were listed in Section 2.

The descriptions in this section are not intended to be complete, but to act as an
initial guide for those planners and support staff who need assistance.

The format described below is not assumed to be the only one viable for
preparation of reports but is presented to allow consistency for record keeping and
ease of future access by enhancing readability.

Catchment Strategy Report Components

Introduction and Catchment Description

This part of the report is intended to provide a brief background to enable future
readers to understand what the extent of the catchment is at a strategic level.
Therefore, the amount of detail for each of the subheadings should be kept to a
minimum to provide a general understanding of the development history and
current status (at the time of writing the report).

¢ Local area description

— Should be only a travel guide type of overview

¢ Boundaries

— These should be broadly described without the need to ensure that all detail
IS precise

¢ Local government areas

— all instrumentalities with a relevant stake in the catchment, in regard to
sewerage and related services, should be listed

¢ Topographic overview

— This should be a summary description only. It should note any
divergences in topography between subcatchments, if they exist. Drainage
lines need to be shown.

+ Historical landuse summary

— The level of detail presented here should give the reader a feel for the trend
in development that is occurring. Differences in subcatchments should be
noted.
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3.2.2

¢ Current landuse status

— This should be a summary statement that follows from the previous
historical description

¢ Past, Present and Future Population Equivalent

— This should be a summary statement on present population equivalent and
growth trends for the last ten years as well as growth projections for 30
years

¢ Externalities

— Describe any issues that relate to adjacent catchments and that may have an
impact on the study catchment. The construction of an airport, major
development or transport link in the vicinity may have future impact on the
sewerage infrastructure options described later in the report.

Catchment Details on Maps

This part of the report must provide the best detail available to the planner. This
should be the basis for further calculations and decision making within the report.
Specific details and descriptions of the following points must be included in a
format that is easily read and interpreted. The details must include:

¢ Topography

— Showing, in particular, main drainage lines and obstructions, such as,
major roads, pipelines and railways

¢ Boundaries

— Showing, in particular, major developments, backlog areas, rationalisation
areas and local government boundaries

+ Natural subcatchment breakup

— If arbitrary choices are needed, these should be identified and comments on
the rationale should be included

¢ Landuse zones

— If these are derived from planning documents of others, the sources and
level of certainty should be noted

¢ Present Population Equivalent

— This should be a summary statement on present population equivalent

¢ Water Intake Points

— Showing in particular if any existing and proposed future water intake
points upstream or downstream of development
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3.2.3

3.24

Issues

This part of the report should contain a description and discussion of the issues that
are leading to or have led to the need to upgrade the capacity of (or ability to
deliver higher quality) system components. This may incorporate discussion of
previously raised issues and/or may be separate issues such as public complaints,
government programme initiation or regulation change. Issues that are driving
system improvements could include:

Rezoning of land

Changed government policy

New government programme

Public complaints

Change to previous planning assumptions (for example, growth rates)

Change to standards of service

® & & O o o o

Specific developer requests

Existing Conditions

This part of the Catchment Strategy Report should provide a detailed description of
the condition, capacity, capability, pollution loading and sludge production volume
of the sewerage scheme at the time of writing.

The report should describe the existing conditions by subcatchment, and isolate
various sections of trunk main or specific pump stations and the STP for separate
description. This information should be presented in tabular (spreadsheet) form at
supported by a system plan showing capacities. For small catchments, this will be
a trivial task, but it ensures easy access for future readers.

All information noted in the spreadsheet will need an annotation indicating the
latest update (revision) of the specific piece of information. If the data is old, with
an unknown revision date, a note “unknown” should be affixed beside the data. If
there is no field data, but an assumed or engineering estimate available, then the
quality of the estimate should be noted.

Any relevant comments from other agencies regarding recent historical
performance should be noted.
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3.2.5

3.2.6

Future Conditions

This part of the report can be a key to the successful planning for the provision of
sewerage services to the catchment.

This section should be written in a style which allows the reader to capture the
essence of the planner’s view about the future need of the catchment (with regard
to sewerage services). Thus, a general description is required of the predicted
changes in the catchment for at least 15 years. In special cases, mention may also
be required of a longer time period, up to 30 years.

In catchments where industrial, commercial or residential growth is predicted as a
major driver, it is essential to list the sources of information.

Any projections of growth should be presented in a Tabular form while ensuring
that over simplifications is avoided. Consideration should be given to reductions in
growth rate as saturation is approached. Also, the future pollution loading should
be mentioned to highlight the necessity for a public sewerage system in the
catchment.

If changes in government policy are likely which would alter the predicted flow or
load per PE, then separate flow and load trends should be produced and included.
This may be relevant for subcatchments dominated by industry where flow and
load per factory area, or employee are used to generate future conditions.

All assumptions must be clearly stated.

Options

This part of the Catchment Strategy report is important because it must show all
possible options, even those that are obviously not viable. Clearly, minor trivial
variations should not be listed, for example, some minor route changes would not
be classified as different options.

The do-nothing option is a valid option to include in a set of options. The purpose
of this is simply to indicate to future planners or to other readers that the do-
nothing approach has been considered, even if rejected. However, when the do-
nothing option is trivial and obviously not viable (say because of new growth) then
it can be safely ignored.

For each option, the report should show a map, a brief description of the option, the
number of STPs, ISTs and other systems, the reduction of pollution load and a
bullet point list of advantages and disadvantages.

If cost is a major factor in the selection of the recommended option then a table of
cost estimates should be included. This cost estimation should include capital and
O&M costs. This may only be necessary for 2 or 3 of the options when other
possible options have been excluded on other grounds (access, topography,
political, technical, etc).
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3.2.7

3.2.8

3.2.9

Option comparison for some schemes may be sensitive to operating costs. If this is
the case then an NPV comparison would be important for selecting option. On
small catchments, where the type of sewage treatment plant is obvious (due to
policy or land constraints, etc.) then an NPV analysis may not be important.

Recommended Option

This part of the report many readers will turn to immediately to find the answer or
solution that is proposed. Thus this section should be written with some
information repeated that had been previously. The description and map from
Section 3.2.6. (Options), should be used first with a discussion following which
explains the reasons for the selection of the recommended (preferred) option.

If there are any uncertainties or sensitivities in the assumptions that have lead to the
recommendation they should be highlighted.

Description of the Recommended Strategy

This part of the Catchment Strategy Report will be read in conjunction with
Section 3.2.7. The descriptions here should be of greater detail, with maps
showing routes shown superimposed on topography and subcatchment boundaries
with asset numbers shown. The map should be accompanied by a table indicating
trunk main sections and all assets with all technical details, sizes, etc., shown in full
and referenced back to the map.

The table should be clearly set out on a subcatchment basis. The descriptions
should also include an activities table. The NPV of the recommended strategy
should be included showing capital investment dates and operating costs.
Projected contributions should also be included.

Summary of the Recommended Strategy

Summary of the Recommended Strategy should be attached as the first page of the
Catchment Strategy Report. This summary not only describes the sewerage
strategy concisely, but also provides information for the prioritisation of the
sewerage projects. Example of Summary Sheet is presented in Table 3.2. To show
the impact of the recommended strategy on water quality, the “no action” impacts
on water quality is also presented on the summary sheet.

Nineteen items describing the outline of a sewerage catchment strategy are selected.
Most of the data required for completing the summary sheet could be obtained
from available recourses such as a sewerage catchment report, IWK, Department of
Environment, Irrigation Department and etc. Some data should be reviewed before
the selection of projects because it takes times after the preparation of a sewerage
catchment preport.

Each item is defined as followed.
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(1) Title of sewerage catchment strategy

The title of sewerage catchment strategy identifies the location of the area for
which the catchment study was carried out for and also highlights the date of its
completion.

(2) Details of STPs Planned

It is very important to highlight the number of STPs that are being planned within a
sewerage catchment strategy as it could acknowledge its compliance to the
rationalisation and centralisation needs of the planned area. The outlines of STPs
proposed in a sewerage catchment strategy shows its planned treatment capability
via capacity of PE treated, the area covered and intended for.

(3) Number of STPs and other facilities

The comparison of the number of STPs and other facilities are shown to the effect
of rationalisation and centralisation induced by a sewerage catchment strategy
based on its present and future scenarios. Scenario of number of plants due to none
existence of a strategy is also shown in a without strategy column. Public STP is
shown by the number of STP, and other facilities are shown by PE.

(4) Effluent Discharged Standard applied to STP planned

Consideration for compliance to the required effluent discharge standards is vital
for the preparation of a sewerage catchment strategy. This information is the basis
for the design of treatment facilities. These data should be reviewed at the time of
selecting projects. These data should be reviewed at the time of selecting projects.

(5) Receiving Water Pollution Status
The condition of the receiving water environment is important to assess the need
for a sewerage system and also to gauge possible alleviation of water quality.
Pollution status is explained by BODs and NH3-N, sub index and water quality
index (WQI) as prepared and monitored by DOE. The pollution status data comes
from the Department of Environment.

(6) Population
The population data is one of the basic information that should be able to be
obtained form a sewerage catchment strategy. The population data for each sub-
catchment or catchment should be highlighted to show its present figure and its
projected future population to its target year (which is to be highlighted in a 5
yearly interval)

(7) PE Projection

Present and future PE projection for each sub-catchment or catchment should be
based on details provided by the structure plans and also the land use plan. The PE
projection is to be highlighted with a 5 years interval within a span of 30 years.

(8) Connected PE

Connected PE is the number of PE connecting to a public sewerage system
maintained by IWK. This data should be shown in numerical form for sub-
catchment or catchment. These data should be reviewed at the time of selecting
projects.
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(9) Number of Water Intake Points

As the discharge water quality from STP is decided by whether there is a water
intake point at the downstream of a STP or not, therefore it is perceived to be one
of the vital information required for deciding the design parameters of treatment
facilities. These data should be reviewed at the time of selecting projects.

(10) First Works for Sewerage Provision

First works for sewerage provision is a parameter to avoid the overlapping of
government sewerage investment towards the same catchment. This parameter
describes the past record of government investment to a catchment area. These data
should be reviewed at the time of selecting projects.

(11) Land Acquisition Status of proposed STP

Land acquisition status of proposed STP is a parameter for determining the
reliability of project implementation. When all STP sites had been acquired by the
government, implementation of the proposed sewerage project can be promptly
conducted without land issues. These data should be reviewed at the time of
selecting projects.

(12) Downstream Water Use Situation

Water use situation explains the possible water utilization from a river to which
treated sewerage is discharge. These data could be obtained from the Department
of Environment and Drainage, Irrigation Department and water Company.

(23) Number of Complaints from Public on Sewerage

Number of complaints from the public is the parameter to find a potential need for
the improvement of public sewerage system within a specific area. When this
number is high, the residences seem to desire the improvement or the installation of
new public sewerage system. The data on the number of complains are to be
summarised and shown by year. These data should be reviewed at the time of
selecting projects.

(14) BOD Pollution Load

BOD Pollution load shows the extent of pollution due to sewage. Production BOD
Pollution load shows the pollution load produced in each sub-catchment area. This
number describes the potential need for sewerage system at present and future.
Discharged pollution load shows BOD discharge pollution load with or without a
strategy. This parameter describes the effect of a strategy by comparing the
discharged pollution load without a strategy. The data at the present condition
should be reviewed at the time of selecting projects.

(15) Inclusion of Sludge Treatment
Inclusion of sludge treatment shows the existence of whether centralised or
regionalised sludge treatment is planned within the implementation of a strategy.

(16) Cost

Capital Cost is the amount of investment required for the realisation of a planned
sewerage project or scheme.

O&M cost is the basic operation and maintenance cost data of sewerage facilities
in a strategy.
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(17) Project NPV

Project net present value shows the financial data for priority analysis. These data
describes the cost effectiveness of a strategy. Negative NPV indicates that external
money must be put on the project other than tariff revenues. Sewerage project
which has bigger NPV (close to zero, in case of negative number) shall be given
higher priority from the financial viewpoint.

(18) Special Considerations

Special considerations highlights the need to consider unique situations planned or
arising from a specific catchment or sub-catchment; such as those highlighted
within national interest structural plans, national sanctuary and etc.
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Table 3.2 Example of Summary
Sheet
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Table 3.2 Example of Summary Sheet
(Cont’d)
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Table 3.2 Example of Summary Sheet (Cont’d)
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SEcTiION4

Typical Tables
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4.1

4.2

4.2.1

Introduction

This part of the report presents some hypothetical tables, as an example layout of
information, required for the development of the Catchment Strategy Report.

These tables should be used as a guide only. For larger catchments, it may be
appropriate to present the network and pumps station data as separate tables.

The tables given below are examples and should only be used as a guideline in
preparing tables for Catchment Strategy Reports. The amount of information given
in the tables should be sufficient to give an understanding as to why a particular
catchment strategy is recommended based upon a preferred option.

The extent of a catchment strategy study will depend upon the size of the
catchment and the complexity of the existing development within the catchment.

Tables

Existing Conditions

The following tables should be included and supported by maps and plans.

Table 1: Sewerage Subcatchment

* & & O oo o

Subcatchment number

Land use

Population growth trend for last ten years
Population equivalent and composition
Flow at outlet

Load at outlet

Table 2: Sewage Pumping Stations

* & & o oo o

Sewage pumping station number

Sewage pumping station location

Design capacity and population equivalent
Sewage pumping station owner and operator
Connected flow and population equivalent
Condition
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4.2.2

Table 3: Sewage Treatment Plant

All Sewage treatment plant number including septic tank
Sewage treatment plant location

Sewage treatment plant type

Sewage pumping station owner and operator

Design capacity and population equivalent

Connected flow and population equivalent

Pollution load of each sewage treatment plant

*® & & 6 6 o o o

Condition

Table 4: Sludge Treatment Facility

Sludge treatment facility number

Sludge treatment facility location

Sludge treatment facility type

Sludge Volume of each sewage treatment plant
Sludge treatment facility owner and operator

Design capacity and population equivalent

* & & O o o o

Connected usage and population equivalent

Table 5: Sewerage Areas

Growth Areas

Backlog areas
Rationalisation areas
New development areas

Redevelopment areas

® & & o o o

Present Pollution load per area for sub-catchment

Future Condition

The following tables should be included and supported by maps and plans for the
recommended options only.
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4.2.3

Table 6: Growth Forecasts

*® & & o o o

Over 30 year time horizon

Annual increase in residential PE

Annual increase in commercial PE
Annual increase in industrial PE

Annual increase in flow and pollution load

Annual increase of pollution load and sludge volume for each sewage
treatment plant

Annual increase of pollution load per area for sub-catchment

Table 7: Capital Works

® & & 6 6 6 O O o o o o

Capital works project number
Capital works project category
Capital works project name
Required land area for STP
Reduced land space by centralization and rationalization of STP
Capital works project location
Capital works project estimate
Capital works project description
Capital works project staging
Capital works project timing
Capital works project cash flow

Capital works project funding

Cash Flow

Cash flows are given annually from the present year for 15 years or 30 years for the
recommended option only.

Table 7: Cash Flows

*

*

Project capital costs listed for each project separately

Operations and maintenance costs listed for each network, network pump
station, sewage treatment plant and sludge treatment separately

Present values calculated using discount rates of 8% and 12%
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SECTION DS

Preparation and Approval
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5.1

5.2

5.3

Presentation
Catchment Strategy Reports should be self-contained, bound documents of A4 size.

Maps and plans should preferably be A4 or A3 size and bound within the document.
For larger catchments, A2 or Al size maps or plans may be required. In these
cases, the maps or plans may be included in the report or presented separately.

The front cover of the report should clearly identify the name of the Catchment
Strategy Report, the names of the developers (if any), the names of the
developments (if any), the name of the consultant whom prepared the Catchment
Strategy Report and the date of the report.

The first page in the report shall contain an approvals page, as shown in Appendix
A.

All text and tables are to be presented in clear, legible, typewritten format. Type
face size used should be 11 point or larger.

Data

The developer, preparing a Catchment Strategy Report, is required to collect all
relevant data to enable a Catchment Strategy Report to be evaluated and approved.

Sources of data include Local Authorities and State Government Planning
Departments for land use and growth forecast data and Indah Water Konsortium
for existing sewerage infrastructure.

Where necessary, field studies may need to be undertaken to substantiate
population equivalents from which flows and loads are determined.

All existing and proposed sewerage infrastructure within a catchment must be
included in a Catchment Strategy Report.

Consultation
Developers are advised to discuss their proposed Catchment Strategy Reports with
the relevant Planning Departments and Indah Water Konsortium when it is still in

a draft form. This will ensure all planned works have been considered and data
properly assessed.
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5.4

Approval

Catchment Strategy Reports are to be submitted to the Branch Offices of the
Sewerage Services Department located in Kuala Lumpur, Kuala Trengganu,
Penang and Melaka.

Four copies of the report must be submitted.

Developers shall be required to provide briefing of the catchment strategy, if
required, before approval.

Developers should allow at least 22 working days to obtain approval for a
Catchment Strategy Report.

One copy of an approved report will be returned to the developer for retention.
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