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#C. 1.

,ﬂF?kfﬁé(DiﬁE

Q = 60(1,334 + 0/@05) H Y2
. TAMAN GEMRTRA (May 18, 19) TAMAN PRECTOUS TREE (May 25)
Cime gg:g%sfl%oig Disc':h.a';fge 10 ggerflow Discharge : ©
o {m m3/min. m3/sec X 1073 %‘n m? /min. m3 /sec X 1073

5:00 0.046 0.0389 0.648 0.025 0.0087 | 0.145

6:00 0.046 | 0.0389 0.648 0.025 0.0087 | 0.145

6130 0.048 | 0.0432 0.720 0.041 0.0203 | 0.488

7:00 0.049 | 0.0455 0.758 0.046 0.0389 | 0.648

7:30 0.051 0.0503 0.838 0.056 0.0633 | 1.055

8:00 (1.15)* 0.050 . 0.0478 0.797

8:30 (1.54) * 0.051 - 0.0503 | 0.838

9:00 - (1.43)% 0.050 - 0.0478 | 0.797

10:00 (1.00) * 0.046 0.0389 | 0.648
11:00." | (0.70) * 0.043 . 0.0330 |. 0.550

12:00 (0.62) % 0.039 0.0259 | 0.432
12:30° (0.58) * 10,035 0.0199 | 0,332

13:00 0.044 0.0349 0.582 0.054%* 0.0579 0.965(0.53) *
14:00. | 0.055 | 0.0605 1.008 0.055%* |  0.0605 | 1.008(0.49)%
iSon | “o.054 0.0579 0.965 0.038 0.0243 0.405
16:00 0.052 0.0527 0.878 0.042 0.0311 | 0.518
17:00‘ 0.057 0.0662 1.103 0.044 | 0.0349 | 0.582

18:00 0.070 0.1099 1.832 0.058 0.0690 | 1.150

18:30 0.063 | 0.0846 1.410 0.056 0.0633 | 1.055

19:00 '0.062 0.0814 1.357 0.066" 0.0950 { 1.583

19:30 0.067 0.0986 1.643 0.059 0.0503 | 1.200

2o=od 0.057 0.0662 1.103 0.051 10.0503 0.838

21:00 0.054 0.0579 0.965 0.052 0.0527 | 0.878
22:00 0.052 0.0527 0,878 0.040 0:q276' 0.460

23:00 0.050 0.0478 0.797 '0;042 0.0311 1 0.518

* Estimated figure
*% Rainfall



£G. 2. PYr - FRERRLEFHKEHR YL TYED

(30 Semi-detached Houses}

Ho. of Monthly Monthly Willingness to Bmount of Consumption *
House- | Parsons Income Occupation Water Bill | Pay for Sewerage May 19th May 20th
hold {M$} {H$) syatem(M§/month} (m” /day) {m? /day}
Ho. . -
1 4 3,000 | Engineer, Teacher 12 20 1.123 - 1.527
2 {5) - - : - - 0.273 0.409
3 7 1,000 Salesman 10 Same as others 0.891 0.804
4 2 - Sales agent - - 0,664 0.895
5 7 5,000 Supervisor, Manager, 40 20 2.791 2.500
. Hurse . .
6 6 2,000 Hanager . 41 20 1.850 5.427
7 a 450 Carpenter 30 10 2.477 1.182
3] {5) - : - - . - 0.182 0.173
9 6 2,000 Police officer, - 36 Indefinite 1.854 2.082
10 10 1,200 Contractor, - 30 10 1,459 1.659
11 2 400 ‘| supervisor 16 Indefinite 0.373 0,595
12 5 300 Nurse and Domeatic 22 10 _ 0.832 1.018
Helper ’ .
13 10+1 1,000 Buaineseman 20 Indefinita 2.259 2.186
14 10 .- Bugingssman - 15 20 1.618 1.859
15 4 Own Managex (car ali- 28 10 1,373 0.850
huysineod copd, Co.}
18 641 2,000 Buginessman 25 20 1,045 1.212
17 4 1,000 of ficay 20 Indefinite 1.077 1,300
18 5 1,000 Nurse, Clerk . 20 5~10 1.404 1.127
19 2 2,500 Teacher of Secondary 20 20 0.491 0,882
) 8chool
20 (5} - - - - ’ 0,254 0,323
21 3 2,000 officer, Shipping 5 20 0.941 .941
_ : assistant . '
22 3 400 . - | Proprietor, - 20 Unable to pay 0.941 1.064
123 .0 C - : - ; : - - = -
24 4 - Noodle Salesman 10 Indafinite 0.718 0,750
25 4 3,000 Teacher, - 30 20
26 . 9 1900 Teacher 25 o
27 4 2,200 Pusinessman 20 - (8.358) (8.358)
28 k] 1,000 Clerk, Insurance hgent 20 20
29 7 2,000 pPolice officer, ' 15 10
Container Co. o
30 6 1,000 Tradexr 20 Indefinite
31 S - - - -
Sub 26,890 30.785
“Fotal 125 Av. 28,838m°/23 houses
(Ho. 1~ 0.246m°/person
Ho.24)
. Av. (w®/day) 35,248 39,143
Total €3 : ) Av. 37.196
{5.3 persons/household) (m’/day/hnuse) 1.17%° 1.305
v, 1.240
(ma/day/person) 0.261 0.240
Av. o 0.251

* Meter readings were taken at 10 a.m. on May 19th, 20th and 2lst. The_Méy 19th figure
represents the difference between readings taken on May 19th and 20th, while the
May 20th figure represents that for May 20th and 21st.



*C. 3. V- b EERR LB ERE AT YT Ty AV Y -

{42 Terrace Houses)

No, of Honthly Monthly Willingness to hmount. of Consumption *
House- | Persons Income Occupation Water Bill Pay - for Sewerage Mng 25th May 26th
hold ) (H3) M35) System{M$/month) {m*/day) (m3 fday}
Ho.
1 8 600 Shipping Co. 7 Indefinite 1.782 1.904
2 {4) - - - - 0,950 0,945
3 1l 1,000 Supervisor 20 20 0.532 1.932
q 5+1 4,000 Gil Co. 20 10 . 1.441 2.150
5 6+1 Indefinite | Court 8 Indefinite {1.000) {1.000)
[ (4) - - - 0.5600 0,904
7 3 500 Walder REay T Indefinite 0,886 0,523
8 5+1 600 700 Fureman 15 Indefinite 1,268 1,609
9 7 300 Foreman, ~ , - Hot sure Indefinite 0.991 0.886
10 9 Indefinite | Teacher 20~30 Indefinite 0.782 0.782
1L 4 1,500 Clerk, Policeman 17~18 5 3.368 1.636
12 6 . 800 Watchman 20 Indefinite 0.116 1.677
13 (5) - - - B 0.895 1.568
14 5 - - - - 0.673 1.618
15 5 2,000 Teacher 20 Any amount 1.218 0.645
16 11 300 Clexk, -, - 20 Indefinite 1.568 1.682
17 11 300 Gardener 50 Indefinite 2,100 3.163
18 (10} - - - C- 1.809 2,286
19 4 1,000 Clerk 25 20 1,418 2.204
20 4 1,000 Supsrvisor 5.5 Indefinite 1.182 0.632
21 8 Indefinite { Businessman i5 15 1.314 2,195
22 1 Indefinice Salesman .7 Indefinite 0.754 1.073
23 5+1 Indefinite Plumber 13 Indefinite 0.477 . 0.768
24 5 Ovn business; Contractor 20 20 1.823 3,245
25 6 1,500 Asslistant director 10 20 0,609 0.964
26 [ BO0~300 shipping executive 12~13 Indefinite 1.159 1.141
27 5 560 Salesman, - 27 20 0.682 0.468
28 3 1,000 Farnex 13 Indefinite 0,718 0. 586
29 {2} - - - - 0,123 0.182
30 4+1 Indefinite | Clerk 17 Indefinite 0,709 1.014
1 2 1,000 Technician 6 0 - . 0,159 - 0.364
32 8 Indefinite | Fisherman 911 ‘Indefinite 1.264 0,286
33 10 = Student 20 Indefinite 1,623 1.936
34 5 - Clérical Work 4~5 Indefinite 1.332 1.222
15 2 600 Teacher 4~5 Any . amount 0.277 0,182
36 12 700 Clerk i5 Indefinite 4.245 4.813
37 5 - Ship mechanic 10.5 ] 0.618 1.236
Rl 2 B850 Technician, - 6.5 Lo 0,101 0.532
39 6 2,000 - Clerk : 7 ANy amount 1.927 0668
40 T4 2,100 Police Inspectors(3)} 5 25 2.318 2.341
41 9 2,000 Assistant manager 13 Any amount (3,964 1.700
42 4 - 300 Lorry driver 10 5 : - 0.464 0.741
Total 252 Av, i md/day) 48.239 57.453
(6.0 persons/household) Av. 52.846
{in? fday/house) 1.149 1.368
AV, : : 1.258,
{m?/day/person) 0.191 0.2289
Av. 0,210

* Meter readings were taken at 10 am. on May 25th,
repregents the difference between readings taken on May 25th and Zﬁth, while the
May 26th figure represents that for May 26th and 27th.

26th and 27th.

The May .25th Figure
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C.

4,

RTVFVESEEFHTAEDOBODARKOGHE

HTFREO A

W&, TRTNOWEBHOWTARE X £ /500 £U, 531 BEOT -
antily (HAK7TI300% T.5MERDT) RO, IRBOME A
OWRBE A U 0560 LTINS, KRMOLFERABE (Ati-x) £/
sec HBHAEND, 1HSODEFEIAR (RD) BFROORK &o TH
BT&E5, S |

Rd = 3,600% (ti—ti— 1) X (Ati—x) + (Ati— 1-%) / 2

= 3,600F (Lietie 1) X (AU+ALi—~ 1= ) / 2oeseen(d

KLy LU= 1>UTHNME (ti—ti— 1) £ (ti—ti— 1+24)

| LU, ki = 10ESR (I — 1) & | naxe 2,

RC.6, K iy i, Ativ AUIFAT —1 ./ 2840 ti —ti—1 550
Bti—ti— 1+ 24 2577, R4 @KRBEBIC &> TESNE1HYDOKER
BEFEBLAREASAEN, %GC.6. OHENS Rd & (80,0082
86,400 ) /B EBB. LkHioT. RORAESNS.

80,008.2 — 86,400x = 35,248

x = 0,518 2. sec



HC. 6. 1HMDERPAORET -4

(b=t _q) o (ty=t; +24)

i ot at, | (At At 1)/2
1 {13.0 | 0.582 0.581 0.5
2 |14.0 | 1.008 0.795 1.0
3 115.0 | 0.965 0.987 1.0
4 116.0 | 0.878 0.922 1.0
5 [17.0 | 1.103 _0,991- 1.0
6 |18.0 | 1.832 1.468 1.0
7 |18.5 | 1.410 1.621 0.5
8 [19.0 | 1.357 1.384 0.5
9 119.5 | 1.643 1.500 0.5
10 |20.0 | 1.103 1.373 0.5
11 |21.0 | 0.965 1.034 1.0
12 {22.0 | 0.878 0.922 1.0
13 |23.0 | 0.797 0.838 1.0
14 | 5.0 | 0.648 0.723 6.0
15 | 6.0 | 0.648 0.648 1.0
16 | 6.5 | 0.720 0.684 0.5
17 | 7.0 | 0.758 0.739 0.5
18 | 7.5 | 0.838 0.798 0.5
19 | 8.0 [(1.15)* d,994 0.5
20 | 8.5 |(1.54)% 1.354 0.5
21 | 9.0 {(1.43)* 1.485 0.5
22 [10.0 |(L.00)* 1.215 1.0
23 11.0 [(0.70)* 0.850 1.0
24 |12.0 |(0.62)* 0.660 1.0
25 {12.5 [(0.58)* 0.600 0.5

*Estimated figurés



2) TATEYHBODAROHE
a) 1TATHEHBODAHNFOIBOOHETCHETES,
0! 1a¢wm§a1amﬁ§§w¢éﬁ%

CRC.1L KARI25OMBHERNSBONS 1 HTRE 1,006 /560
a1amﬁ®BODﬁ§%ﬁm/ﬁkﬁﬁ<1B?ﬁBODﬁﬁMMF®$
SICEEENG,

1,006X 24X 60X 60 28,0109/ 163=14.99 /A + B
@ TEBBODAWKLLHH .

FC.4. KRTZENThOUEHUT LORBLBODWEN SHE UL
BODAHOIHIRT 1A THSOOBOD AREIUTO LS K ST
&5, |
( 0.582X25+ 0.965X25+ 1,103 44+ 1,410X35+ 1.643X20+ 0.965

X 25+ 0,648X20+ 0.758x30) X 1.7 8102 X24X60X 60X 1./ 163

= 15.29/A-H - |

@“Mﬁ¥ﬁ3nLBODﬁﬁk$éH&
M§¥ﬁénkBODﬁﬁk$é1A1Hﬁ@@BODﬁﬁHMF@$D
CHES N,

HC.I.  AYYHUEILHPBIATASOBODARIROT -4

i 1 2 3 4 5 6 7 8

0 0.582 0.965  1.103 1.410 1.643 0.965 0.648 0.758 | (L/sec)
BOD, 25.0 25.0 44.0 35.0 20.0 25.0 20.0 30.0 {mg/L)

©, x BOD, 14.55 24,13  4B.53  49.35  32.8B6. 24.13 12.96 . 22.74 | {mg/sec)

1 7,200 7,200 5,400 . 3,600 5,400 32,400 3,600 21,600 | (sec)
Cutflow . . '
. . . 7. 153.87 600.86. 64.26 402.73
on Lowa [139.32 261.58  264.76  147.98 600.86.  64.26 3@
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( 139,32 + 261.%8 + 246.76 + 147.98 + 153.87 + 600.86 +

_ 64.26 + 402.73 } ~ 163= 2,017.36 /. 163=12.4¢ /A + Ei

b) EHABODAHAR®HDLBHICK, MBETHICED CFEARENCE
BOHELTONBEOTH AR, CORARNTABRNEDOBRNINTS
0. BASFONEN - L BEHALBRNERETHEI LMD, TOHHBL
EAHBUSEOERTELENBO L > TND, 22T, MTFACHT S
ABERAALTTIHBODBRIKEIC—AYVOBODAM5.29 /A -
HERATS,

LTYEYESDERELRL THEBARBSNTEY, BUK LD
CNSREYKEEL T 0T, CRBELEKLHLROBODRES
ERUEHNIEE S0, REBODARLHEYTSICY > T, HAHBO
AGHLETLRS RIHATHO, L (RESAEBODEBAT
wﬁwmf MEROBODREAEMAZBELH D,

S EICESBODORERK 70— 24— OBREBICHAEBIC LS T
B0% £ Ex L, U, URK&DBODAMNE - RNCRAS N T 3L
LT138 /A AETHE, EERO—-AYDOBODARBUTOLSCH
%, |

15, 2+13 152¢ 08 25 Gg/}\ H

#0C.2. WRT £ ASOOUKBE 28L/A - AETNEL BO
DREXNTOLSCHEENG,

28.6X109 + 228= 112.3 (ng/£)

. 5. ARYTUYTAVY-—KBHA-AXVOBODAMOE
WFABE-AMOOBODARIRATYS VS DBA LIMEHEK Lo
THETHS, | -

) WTFABOHE

HTABRUTOLDICHRAI NS,
- 49,566.6 — 86,400x = 48,239
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xX= 0,02 ¢ /560
2) TATHVHBOD&RDHE
a) AVVILYYAYY - k&ﬁé?A?BﬁomﬁﬂBODﬁﬁ@uﬁm
WOOBFHTEE UL,
@ 1HTYRBE 1HESBODOREC L5H%
£C.1. KRIBOBEMEN 5@ 5Nk 1HEDRE 0.7100 /sec & 1
AFBODME 93.91, £ KHI<—ATHXDOBODAKHOHI
LTO#En,
0. 710x24><60><60x93 X108 7 252=22, QQ/A El
@ ¥BBODAMKLBZAHHK :
( 0.145X95+ 0.648X65+ 1.055X 115 0.797x 1404 0.838x 90+
0.648360+ 0.432X 70+ 0,965 85,0+ 0,405 50+ 0,582 70+
1.055% 130 1,200X 145+ 0.878X75+ 0,158X 125) X 1,/14x
| 109 X24X60X60X 1/ 262=24.99 /A0 |
® MERHINELBODAKK L5755

GC-19



. . Rep/e3tdec/b €°0T = TET/¥¥ 0CT’S =
TST/ (TP 686+9T 0LV+09°L¥9+L0"09G+0E"08V+95°6T2
+6T"89€+80°C0Z+EB " 8YT+T9 B0E+0E 8IT+T9"60C+0T LY T+T9700T)

Tv6e86  9170LY 09°LP3  LOT09G o0c*oBp 9G 6Tz 6T°89C 80°Z0Z £8eg¥Z T9°BOL 0£789T T9'6DT OT"LYPL T9700T

soE'cz 00Z'i OOP'S  DOSYE 0OF'S  0OTYL  0OT'L  009E . 00Z'L 00F'S  00B'T - Q0BT - 00B‘T  009'E

06799 . 0S8°SS 000-HLT OST'LET 6bL'OF 05Z°0Z 620728 09Z OF 0887BE 0TYSL . 08S TIT §2€ T1TI 0ZT'Z¥ SLLTET

ST sL 5y7 OET 0L 05 e QL 09 06 () 41 STT 89 S6

81570 8870  00Z'T  §SO°T za8s 0. SOP°0  S96°0 TEY'O  g¥eT0  BEB'O (6L°0  S50°T BP9'0  SYTTO

peoT QO€
MET3IN0

T3
Taoex'd
Taoa

T3

¥1 €1 [0 T o1 6 B L 2 S

5 LHEHEO0TOEY LYASN— 1AL 4ANLALE '8 DR

C-20



¢) TATEYLOBODAWELTREYBODARSR IV THEINE
24,99 /A HERIOANEBUBHCHTACH T 2R/MERALHO L
LTIRALK . RKEBO1ATESDDBODAHG LY Y7V ET0O%
BLRRGARCHATS,
Ulctia T, ERO1TATHYEVOBODEMNERO LS KHES D,
20.9+13,0% 0,8=35.39 /A - B
TATHYDOHARERC.S, KRTESK 2104 /A -HETHE, &
FTAOBODBERNFOLS CHEINS,
35.3X10 = 210= 168.1 (g, £ )

C.6. # B
1) BOKRAL—TFVET4~VEUTFLAETA TS IATA%DO
BODAKKETYFYESLATYTLY P AYY ~ORBERBCEINT
ROBLOETD, o . -
&Y VFVESTORBRIC ST BEIR, BARRCEALEBESXT
NHEEIBND, TRIKENET YT Y # VY - TCORBBRINC LS
BBRINEAZENEERABNS, LEFo T, A9V TV v AYY —
CORAEERT . | |
2) COMEEEELLESE, ARATANDOBODARK A HET
HLOLEZSNE,
ZCTAREAEREOBMERIE (HC.9. £C.10.) £#ERLE, U
MU, AREAERBOBCREESAERRBROSNEN 1,
RCEHEOAR LARABORMERF U (BC.11.) . LAL, 22T
BREOAREAEHROMC CRESHRRBEADSNED oI,
HEOBEC LD, TUAY7OALDABEEOBBPEGRRSH S0
 ROBRSAEHBCHERELTOSLOBRERL,
3 FHSECAK SREOIAMMRARE ME UL IEABICERALTSS
T, SHCBAShCRBARTABLELOBOLTNIE. RBIRO &
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CHKERETES,

a) vy vES |

f}0,00B.Z-—— 0.648X86,400.
35,248

Pk (DR) =
| - ~ 0.68
b)) avYTLIeAYY -
ks (DR) — 19,566.6- 0.14586,400
: = 0.77 48,239
FRODREMND L, ATFADBODRERNTFO LS KBNS,
a) avvYrIES
25.6%10° + ( 251X 0.68 ) = 150.0 (ng,/ 2 )
b) AeYTUYEAYY-
35.3%109 + ( 210X 077 ) = 218.3 (ng./ 4 )
C OIS EORBTOI SR LB L, ATAOBODRE 168~
21809,/ £ DRANDHTH D ELEZBND,
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BGC.11.  BEAKE 1T AN AR ER

puorase TAMAN GEMBIRA Average. TAMAN PRECIOUS TREE
Wigter: Consumetion { May 19~21) Water Consumption { May 25~27}
(274} | (e/d)
400 ‘ 400
300+ . 200 .
200 * 200
s« ° 8 )
1 * . .
100 100 ‘ ,
O i i ! 4 ] ¥ T ¥ 1 t T T T l.‘ | T T T, 1 ] 4 T T ¥ 1 T 1. T
| 5 o - 15 0 5 10
Number of Persons - Numbers - of F’érs_ons
' in Household _ ' S : in Household
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&D.1.

THUYAb

Number Name of Factory Location Type of Factory Category
1 Malaysia Intermational Kawasan Perusahaan Palm Oil 2
Palm Oil Pendamaran
:2 Marco Shoe Kawasan Perusahaan Shoes 13
Pendamaran
3 Delima Furniture Kawasan Perusahaan Furniture 4
Pendamaran, PKNS
4 IP1 Kawasan Ferusahaan Printing Ink 5
Pendamaran
5 Far East Rubber . Rawasan Perusahaan Rubber 7
Products Pendamaran
6 Lee Rubber Batu 2, Jalan Batu Rubbex 7
Tiga, Sungai Rasa
7 Fung Keong Rubbex Kilang Fung Keong, Rubber Products 7
Jalan Kapar
8 Lee Oil Mills Jalan Kapar Food 0il 2
9 Perusahaan Sawit 0il . Lerong Petai, Kawasan Soap 2
Mill Perusahaan, Pendamaran
10 Koe Kawasan Persahaan Hair Shampoo 13
Pendamaran
11 ABC Plastik Jalan Meru Plastics 13
12 Kelang Hock Plastik Lerong Petai, Plastics i3
’ Pendamaran
13 Ng. Danc Batu 2, Jélan'Batu Plastics 13
' Tiga, Sungai Rasa
14 Yong Plastik Batu 2, Jalan Batu 3, Plastics ) 13
Lama
15 Mega Sungai Rasa, Batu 3 Sodium Chlorate 5
16 Brimal Batu 5 1/2, Jalan Kapar Seat Belt 13
17 Asia Envelopes Kawasan Perusahaan Envélope 13
‘ ‘Pendamaran - ‘
18 'Fusan Fishing Net Disalan Selat, Kelaag Fishing Net 13
C Utara Pelabohan Kelang
19 Basteec 0Oil Refinery Batu 4, Jalan Kapar Coconut 0il 2
20 Sun Cheodng Jalan Raya Timor Package 13
21 Tructy Flour Mill Batu 2 1/2, Jalan Kapar 1

Spice

D-1



KD,

($iE)

Number Name of Factory Location Type of Factory| Category
- 22 Ambika Fiour Mill “Jalan Kapar Spice 1
23 K. Rajalakshim Jalan Harpar Spice 1
24 Yer s/o Andy Jalan Harpar Flour 1
25 .| Tamil Selvam Jalan Camp, Pelabohan Flour 1
Kelang
26 Federal Flour Mill Pelabohan Kelang Flour 1
27 Cold Storage Jalan Raja Héésan Ige 1
28 Eng:Huat Chan Trading Jalan Sena Ice Cream 1
29 Yew Yew Cold Storage Jalan Raya Timor Ice Cream 1
30 Eng Huat Heng Pendamaran Ice Cream 1
.31 Scéii Jalan Kem, Pelabohan Palm Oil 2
Kelang
32 Tén Ngiam Jalan Kpg. Jawa Coffeae T
33 Hiap Heng Jalan Besar Kapar Coffee 1
34 Tee Por. ngan Bukit, Kapar Coffen 1
35 ¥Koh Kim Cham Batu 11, Xapar Coffee 1
36 Lee Chin Hﬁo Batu 11, Kapaf ‘Coffeen 1
37 _bnited_aesicated KaQ.MIEL Kaw Bizcuit 1
Coconut perusahaan, Pendamaran
38 Amisan Prodﬁcts Batu 4, Jaian Kapar Biscuit 1
39 Reéion Foods Batu 1 1/2, Jalan ﬁeru Chili Sau%e 1
40 Amoy Canning Jaian Harper Canned Food 1
41 ] Fomes. Leboh Raya petal, Medicine 5
Kawasan Perusahaan,
Pendamaran
42 Hoechst Ké. Bahoru, Pendamaran Storage 13
43 Behn Meyer . ‘Jalan Kim Chuan, Storage 13.
Pendamaran
44 Astraco Jalan Pendamaran, Timber Drying 4
Pendamaran
45 ' | Angro american Jalan Low, Pendamaran Storage 13
£33 . Linberg_ Batu 5 1/4, Jalan Meru Storage 13
a7 Goodwill Veneer & Jalan Kapar Storage 13
Plywocd
48 Kawasan Perusahaan, Food 0il 2

Pgndamaran 0il

Pendamaran




#D.2. EBENIHH (BIRN)

Category

Number of Factories

Food Products

1 19

2 Oils and Fats 7

3 Textiles -

.4 Wood and Wood Prodﬁcts 2
5 Chemicals 3

6 Pétroieum Products -

7 Rubber Products 3

8 Cement and Non-Metallic . -

9 Basic Metal -

10 Fabricated Metal- -
11  Electrical Machinery -
12 Transport Equipment -
13  Other Manufactures 15
49

Total




#D.3. N eTy, J—AR—~TERM

SRR T 4O
_ Pendamaran North Port
Item ‘ "
Number | Area(ha) | Number | Area (ha)

1 Food Products 1 1.62 7 5.24
2 0ils and Fats 4 14.01 5 8. 54
3 Textile - 3 2.02
4  Wood and Wood Products 6 22,09 8 14.15
5 Chemicals 4 3.27 4 4.85

o Petroleum éroducts - -
7 Rubber Products 2 1.16 8 8.49
8 Cemenﬁ and Non-Metallic 1 0.40 1 1.21
9  Basic Metal 2 1;60 4 10.02
10 Fabricated Metal 2 1.27 14. 15.14
11 Electrical Machinery 1 0.11 ﬁ 2.02
12 Transport Machinery - 6 10.51
13 Other Manufactures 6 3.69 10 8.67
| 14. $tore Houses, Office and - 16 31.62

Grid Station

15 Not Identified 13 12.56 6 5.65
Total 42 61.78 94 léB.l3
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Wardiehurn BiLi® B O DAMICEY R

. BEOCBMHLRE

C@ﬁﬁﬁ‘f‘tbtﬁ“fc??ﬂlﬁ%&i “Wardieburn Wwaste Stabilization
Ponds” &g, 27 I Y7 —bOWardichurn BN S 1000 BO LTS
CHE LTS, : ‘ _
ETA (CS) . B—BithBOREA (Eff—1) SEORERIELNS
OFMA (FE) ORB, BODSLUFSSKHTZAMNOT -2 MTBENS
1980 TOO6H/ERK DN TREBNDEONI,.

COHEORILMOREHEH EEHHLHIC, EEFE, LVDUBODARN
KON T HROBRICRIDTHNREF 1,

. Wardieburn BibiOBB &

awm&ﬁ%mﬁmmﬁSOMAGM@ADT@%énTBD\:nﬁ&ﬁﬁ
EOCORBOAOIFLN,

GPSNT ~ wmtﬁbfw%“977w/7 W ECZORDRE—T
K5 SO TARRORAGE” KRIEBOBRETHIC OO TORANS D,
HFCENEBIAT 5,
‘M@ﬂﬁ@ﬁwmﬁ%t%@ﬁ@ﬁ%ﬂﬁ%kﬁ%ané2?®Em@tﬁb

-ﬂOTméfb#b;@&ﬁ&@ﬁ%&@ﬂﬁﬁﬂkﬁ%?é;t%f%éam

RS- BEROFNCREIN TS0, TOTHE21.60 X 40 XKAZR 7.3

55, BILHOBERZNEN 0.5Tha THO. BIKEE 1.570, KRB
'13mT@é ﬁ%*%m%ﬁ&&nﬁ18%&Tﬂ<?égabfé% Bl

ﬁﬂﬂ)ﬁﬁﬁiﬁﬂv’fFﬁHB AETH 5., ’

HaEmR
ﬁ?ﬂ@BODﬁﬁ’ET?‘%’EEk fﬁ%ﬁqiiﬂ@BODﬂﬁ’&nT%bto 1975
Eh\b1980’ﬂii‘cf7)S’JEG)EF&:{ZEG)BODﬁﬁaﬁ(EG)ﬁﬁi‘E%’&ﬁE.2.



iR |

EE.1. WBERE 0B ODEH LHHADB O DML ONEERT,

MBS OMBRBLMOBEREOHB LBHERL TH D,

1) 19TSEBSITHET |
19784 M5 198048 3 T DI I LA KBIND B O 4 TR AWardieburn P
BCMES A TNk, COROBTHOL FADRARR 1,400,/ 0TH >
Ieo BERORARGI9TSEICIE 2,000/ BA LML,

1975 M BITTEE CORMADBODBEA BN L1k, BODBRERAS
BN EERL TN S,

2)  19784%EM 519804 % T
wwﬁmb1%oﬁgr®%km¢auimaoaﬁﬁm FOl. 200—
260kg, ha » FOIMICH 0 . 1978F 1 ERIEADB O D 25—40ng,” £ TH
2 1o 1919 KE A H OB FHAD B O DAL NE0—T0ng,/ 2
o T, LML, 1980EBODRMA 300~ 480k ha - HORE
LIRS HHIK OB OD25~5009,/ £ TH oo TOT L ARALH
&JkEmBODﬁﬁ&ﬁw%ﬁ%ﬁ%m@bfmébwaﬁbné |

3)  FEBODAR |
B0 44 B O D A A RECRIS hC. R ATEAKEAB SN
g, UALGAS, 197865 CRBODARALKRINES . RHADBOD
DY0Rg/ £ E MR TV, 197621519800 & CORRME &> TBOD ST
RIAOBODREDHBBRENN LA, BROSBHBBZSNIEN >
Ca ﬁﬂ%lﬁ"@‘@Wardieburn OFEHEERBCHR I THR{EBROBODARE Y
KRBT BT LBEHTH S,



JusnI3Iga TRUTd = “3°d

23®p HOW :923Nos . afemss epnId = S0 Koy
£°9¢ 8°¥%¢ £°g¢ 008 1°8% AR (%)
: TRAQUSY S§S IO 3r¥
z9 76 98 06 96 8L (7/5ur)
- S8 "% J
Zh1 80¢ %81 08T 68T . €81 (¥ /Bur
SS 'S°D
€ LL s el €08 ¥°08 £°08 L"8L (%) TRaouURY
qog 3o 93ey
LO% 8LE 69¢ 8T 10z FET (Kep-ey/5y)
’ @MO,.H aqod .ﬁ.m.m..nwb.o.
9¢ ¥g LE 8¢ Lz €€ (% /5w)
_ Sgog *@°d
09T 702 88T €T LET 65T (% /Bw)
sgog *$°D
789°2 6€6°T 199’1 £8€’T gL't T80T (Kep/ )
_ MOTx obeioay
_ : _ D
s¥TeUsy 0861 6L6T 8L6T LLST  9L6T SL6T seox S
) C3E

00 9ekOMYE uIngaIpiem

E-3



a(Npayds pAL ‘g6l suolibinbey (sueni}iz

‘g plopunls
0ge6l ibegh O LGl AD8L V¥

EHOERQ0GOWERIHECOTORHE wngeipeM | 3B

lysnpu; pup ebpmag) Ajtiong  (DUBWUOLIAUT . 66| Iba, O 9/6| IDBA ®=
‘H16! 10¥ Aylpnp  IDJUBWUOLIAUZ U0 pasOgx 861 40BA VGGl iDBA
. _ : dN3 937
;ov.an\mi ppo g0'g sbplaay - {|pieAQ
008 00 00g 002 00t 0
0l
- ]
L
vl =3
= - oz =
. v v L A4 m
v oV, =
%, =
= B 3 * 08 =
A 4
B s
Voow- o)
v v - o
v L .
& = S Py ot
,. @
g
. C
AT TR CEE-D Y -~ R e Sy« Sl R Ty T T T T 08
¥ o v o %
ui}
o oic]
g u]
[m} a
5 oL

E-4



®E. 2. Wardieburn Bibtid 47
Flow BOD (mg/%) S5 (mg/%)
Year | Month | (m?/day) | Cs Eff-1 FE cs Eff-1 FE
1975 | Jan - 145 58 26 141 66 92
I Feb - 220 33 26 124 71 70
Mar - 150 53 41 249 114 99
Apr - 200 55 34 242 105 95
May | 1,046 150 44 25 | 128 85 42
Jun 1,159 123 49 31 328 104 74
Jul | 1,432 110 57 a2 | 111 77 55
Aug - 80 33 26 | 127 78 65
sep | 1,137 175 54 a1 | 210 96 . 102
Oct 714 117 - - 161 105 88
Nov | 1,114 - - - - - -
pec | 1,046 235 49 38 195 77 81
Av. | 1,093 155 . 49 33 | 183 89 78
1976 | Jan 886 185 51 36 | 186 105 132
Feb - 123 55 32 113 113 95
Mar | 1,891 - - - - - -
Apr | 1,932 128 38 31 | 312 252 196
May | 1,841 138 36 28 | 172 68 84 -
Jun | 1,991 - - - - - -
Jul | 1,987 160 51 22 192 86 92
“Aug | 1,818 130 46 33 | 134 122 96
 Sep - 145 30 33 | 162 96 22
oct | 1,909 | 125 31 13 | 224 130 . 122
Nov 1,868 100 40 27 140 40 40
Dec | 1,309 140 a1 16 | 216 98 76
Av. | 1,743 137 42 27 | 185 111 96




#KE. 2. (|]&E)

" Flow BOD (mg/ %) SS (mg/%)
vYear | Month | (n®/day) Cs Eff-1 'FE cs  BEf-1  FE
1977} Jan 1,518 125 48 22 186 136 88

‘Feb | 1,546 135 42 18 72 106 44
Mar | 1,550 155 38 25 | 234 162 130
apr | 1,677 140 40 24 | 260 174 120
May | 1,718 140 39 27| 138 80 58
Jun | 1,173 155 46 21 | 133 112 76
Jgul | 1,036 | 117 98 51 | 134 228 98
Aug | 1,309 - - - - - -
Sep | 1,096 160 62 25 280 146 140
oct | 1,759 132 58 34 - - -
Nov | 2,391 117 77 32 120 48 64
Dec 927 195 66 26 | 242 134 84
Av. 1,475 143 59 28 180 133 90
1978 | Jan 946 155 43 25 242 134 84
Feb - 196 85 - 268 196 136
Mar 1,623 215 63 36 | 232 150 116
Apr | 1,991 155 40 21 | 120 78 80
May | 2,132 195 46 22 66 . 94 62
Jun 1,673 194 80 38 266 92 126
“Jul | 1,514 174 66 39 | 1i8 106 60
Aug - 194 75 43 152 82 72
Sep | 1,214 209 74 34 | 120 96 80
oct | 2,218 | 201 93 ‘52 | 352 148 130
‘Nov | 1,514 158 94 52 116 74 32
~ Dec 1,491 214 107 36 150 104 52
‘av. | 1,632 | 188 72 37 | 184 113 86




=®E. 2. (B )
low BOD (mg/f) S5 (mg/%)
Year | Month | (m®/day} | CS Eff-1 FE CS Eff-1  FE
1979| Jan 1,759 255 96 71 | 362 158 140
Feb 1,863 163 102 67 | 180 142 124
Mar 1,546 229 78 59 264 154 136
Apr - 199 80 24 | 110 96 90
May - 199 81 39 | 174 126 98
Jun 2,346 188 57 30 282 118 80
Jul | 2,218 195 78 55 | 150 130 122
Aug 2,078 229 88 65 | 316 98 122
sep | 2,655 199 78 63 | 144 48 88
Oct 2,573 179 57 67 98 66 60
Nov 3,119 - - - - - -
Dec 2,173 - - - - - -
av. | 2,233 204 80 54 | 208 114 94
1980 | Jan | . 2,066 163 52 52 134 164 124
Feb | 2,219 163 52 51 | 146 98 116
Mar 2,979 184 94 43 120 84 82
Apr 3,101 174 96 29 86 70 82
May 2,853 161 70 41 104 80 55
Jun 2,651 179 38 22 223 69 52
Jul 2,921 181 48 40 107 76 76
Aug - 125 60 19 76 52 40
Sep ~ 140 65 53 86 48 32
oct - 150 73 25 124 58 40
Nov - 165 65 27 102 56 34
Dec - 160 73 30 | 394 144 54
Av 150 66 36 142 83 62
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HRE  Lm7nb 20RBROLE

3ODWETNER, FhOEBLM, TPVY T4 RIT=VHELICAEYT~ 3
U4y FORME LT 51, TG OBRMERONH LUMERETT -k, AT
Py I R DM R O 3Hili B & R L TRENG DO & LT 7,000m,/ R,
25,0007,/ H 45 & (33, 0007/ B D 3D & BAK o

F.o1. MEmRORE
3ODUBT O ADBHERF 1. CRY, BIERET 7 WVET«THE
RF V-V aAVMNBEE, TFUYFARII= VBT Py T4 RS~
VERT V- aVNBES, AFYT-YaVT 4y FRAFYT -~V a
VT a4y T, KRS L CHRERKN SRS,
RAOBEREUTOEOTH S,
1) HHKDBOD : 50m8/ 2 AT o _
2) REHAN 220, SRTHSESNKENCLSBREAOTYER
3)  WHADOABEER : 100,000N/ 100 0l IXF
BEHEELUTOEOTH D,
1) Bk
a) TrANETATH
O BEREE |
Qi (Li-Le)
18D (1.05)°0
kU, A RERER. o iHEE
Qi ERERAR. wlay ; SHE
Li :®RABOD. mg /4 ; 54
Le :HMBOD. #9/2; (5083, 4)
D :A®. m;: (1m)
T :REEE. T (220)




B -1,

(1) Stabilization Pond process

Inflow

{2) Aerated Lagoon process

Facuitative

Pond

35 OB 7, O RER

: Inflow;

Aerated

Lagoon

(3) oOxidation Ditch process

Inflow

Oxidation
Ditch

Return sludge

Maturation Lffluent -
Pond
Maturatlon | pefjuent .
Pond
Sedimentation Effluent
Basin -
Chlorination

Excess sludge

Drying Bed

'Sludge Disposal “
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FHEBOD &R
As = 207 - 120
el A s:iFErlBODAM, kg ha- R
T REHRE, G (227C)

As = 20X22- 120= 320kg. ha - F
VFalb-Tavi
T 7 NIRT 4 T RO
)
Qi N
REU. R MRS, O o
Q0 i TP HNET 4 THOBER,
Qi : RS, w/H
RO ABHB R
N - | N
{ 1+Kb - tf) ( 1+Kb -tm) ”
L. N HAOABERE. N 1000
Ni @ RAKOABEESR. N 10002 ; ( 4X107)
Nb : ABEEROEIRE. 170
Kb = 2.6 (1.19) =37
th: 77 a5« 7THOBRER, A
tn: 7?1V—?a?ﬂ®ﬁﬁﬁ@\ﬁ
n o RFab-—IavhoH; ( 2)
PEXWE
A Q{-m--
D

CREL, A REBEREE. 4
Qi ETHERE. w.H
m o eFil—vavhoOBERBE. A
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) IPUVYTFARTH—Y

a) ITPLYTARIT—-2

® HHAOBOD
Li
Fo = e
T+K + t

ferL.  Fe : RHAKOBEMEBOD. ng/ 2
Li tHAKBOD, mg/ £ |
k BEFHBODOEALRE. 178
U WmEER. H
@ WIRE
k = 5x ( 1.035)1 20
REL. kI EBORE. 178
T :@EHEmEE. T (22C)
k = 5% (1,035) =54 1/0
b)) wFal-vavih
BILHO DO ERL

KiEL, VO IARBE8. d
Li :®AKBOD, ng/ 2
Qi : SERR. /0 |
S: F4vFHNRAKRSSRE. ng 2 : ( 4.0000/42)
v: BOD-—SSAHR. 1/8: (0.20 1/A)
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FREL. U R, B
V O IHEER,. o
Qi : SR, w0
@  BHEBERE .
N = No .a('meTeo[éCS (T’A)*JSL]
Gs (20.0)
kL, N BBCSESBEBEERE, k902 /i
| No : BURIEOREBIEE .,
- k902 ~mh ( 3.0k¢02 nh)
« :BEBHHR (0.7)
T REHEE. T (22C)
B : ESRERFIRE ( 0.9) . .
Cs (T, A) : REBEC S HBFANRE
| C (8.T4ng/ )
Cs (20,0) : 200K H1J HMFRMME ( 8.7 59,/ 2 )
CL 7y FROBIRE. /45 ( 1.08,/2)

N= 3,0X 0.7X 1,04 2 X ﬁLg X'3524)':1L73590é/mm
@ o0-%-§ !
_ Ro
Y

rrEL, L RBEO-Z-R. 0
Ro : BOD&RM, kg./hr
N :BHEBIEE. g0z ~nh; ( 1,73 K902 /mh)
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£F.1. BiLBORE

~ Facultative Pond

: _ ‘Required Surface Area Size of
oi - |- Li ' Le D T — - —t Pond
' A by Ef~ | A by BOD | (WxLxDxNo.
- 1 : fluent BOD | Loading | of Ponds)
(m37day) | (mg/g) | (mg/8) | (m) | (°C) {ha) {m) (m)
[ _ | e |
33,000 163. 50 | 1.5 | 22 13.3 17.8  |-o0x300x
. : 1., 5x4
: 2
25,000 147 50 | 1.5 | 22 8.1 11.5  [-O0x250x
. 1.5x%3
_ _ S ' 1.50%220x
7,000 | 137 |, 50 | 1.5 | 22 2.9 4.3 |51

" Maturation Pond _
T o Reguired
Reténtion|No. of FC/100m2 of Effluent [oaukred Sur= | g, 0 of| fand
. : R ) e face Area - i R
time . — ! N : s : ﬁ EQnd,", Space.
e =222 | Ni | Kb [ tm | Ne p | acRi:tm (WeLxDx
Q1 - : . : D {No. of.
1| Ponds) .
day) | mo.) [(a™l) |(day)| Mo.) | (m) | (ha) (m | .(na)
: o 150%120
- 7 . 5 1 7.1 : 32
7.7 4x107 | 3 7 3 f3n616] 1.5 7.1 [0 _
' . 7 5 1 [150x120 ”7
4.5 ~4xi0 3.7 B 3. 52,324‘ 1.5 L .
S hisoxiao
. 7 : . 10
5,0 _4le 3.7 3 57,813 1.§ .‘ Z.Q 1. 5x1 _




®E.2. IPLYT4R.55-VORE
Rerated Lagoon (h=3.0m)
BOD of Effluent Required | Size of
Qi Li : o Area by | Pond
X " Fez‘m ?OD Load-| (WxLxDxNo.
_ ing of Ponds)
(m%/day) | (mg/2) @ (rag/ ) (ha) (m)
' 100x125
.8
33,000 163 5.4 3 10 3.8 %3.0x3
: 100x125
25,000 147 5.4 3 9 2.5 X3.0%2
' 100x50
7,000 137 5.4 3 8 3.9 %3.0%2
Maturaﬁion Pond
. . e e Ré ﬁired v . Required
Retention|No. of FC/l00mf of Effluent q Size Of |Land
. : face Area
time Pond  |Space
AxD - e Qi.tm | (WxlxDx
tf—Qi i Kb i Ne b No. of
A Ponds)
(day) {No.) | (a8~ {day} | {({Mo.) | (m) (ha) (m) (ha)
Ly ' S - [100x240
3.2 4x10 3.7 3 72,613 1.5 7.1 %1.5%3 14
" 100
3.0 ax107 | 3.7 3 |77,053| 1.5 5.1 02501 49
: _ x1.5x%2
: 100x1
3.0 ax167 | 3.7 3 |[77,053 ] 1.5 2.0 x100 6
x1.5x%x2

F -8



#*F.3,

A4

\ia’

-

Feay s F4vFORE

Oxidation Ditch (h=2.0m)

R o s Oxygen | ., | Size of
PR . I : = on. Ro |
oi-- Bi-- V=~%%£- =%— 'RzoigD Transfer L:%?- Ditch
o . B . T - Rate: N - o (WxLxD)
(m3/day) | (mg/2) | (%) | (he) | (kg/hr) | (kgOp/mhr) | (m)  (m)
33,000 .| 163 7,131 4,9 | 227 1.73 134 62600x2 -
25,000 147 4,594 4.4 157 92 6x400x2
7,000 137 ] 1,713 4.1 60 25 6x1.50%2
Sedimentation . Tank -
- - - Required
e Required | - | Required Size of Tank | Land
F1 . _ :
over Flow Area of Depth: h | Area of (Dia. x D Space
Rate - o . O - . _
ST s mank: A . Drying Beds:{. x Tank) :
m¥/m/day) | % | m2) (m)  (ha)
30 v 2xI%7 | 0, 025m2xp" 20x2.5x%4 5
A .
= 1,200 = 2.5 2,500
" 850 " 1,300 23x2.5x2 3
" 400 2.3 500 16x2 .5x2 2

Note: * Served Population
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xF.4. ABEROBALR

Daily Average'Flbw (m3/day)

Alternative Process

a)7,000 1)25,000 c¢)33,000

1) Construction Costs (M$1,000)

Stabilization Pond Process © 5,400 11,400 15,720
C+4A (4,080) (9,200) (13,720)
M+E (1,320)  (1,500)  { 2,000)
Ale. I o | ‘
Aerated Lagoon Process 5,700 8,550 11,650
- - C+A (3,900} (5,800) {7,970)
M4+E (1,800) - (2,750)  (3,680)
Alt. III . .
Oxldation Ditch Process 6,580 11,100 16,760
C+A (3,700) (6,860) - (10,740)
M+E (2,880) {4,240 ( 6,000)
2) Operation & Maintenance Costs {M$1,000/year)
Alt, 1
Stabilization Pond Process 82 138 ..199
Ale. II
Aerated Lagoon Process 302 625 771
Alt. IIL ' ‘ .
Oxidation Ditch Process - 337 636 936
3) Land Acquisition Costs (MS1,000)
Alt. T - ) N
Stabilization Pond Process 2,000 4,400 6,400
Alt, II | | | N
Aerated Lagoon Process 600 2,000° 2,800
CALt. IIT ' P e
Oxidation Ditch Process - 400 600- 1,000

Note: Assuming that unit of land is M$20.,0/m? in a), B) and ¢) plant.

I"-11
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RRE (HUEA)

F:ELh.
_ Flow Rate (m3/day)
Alternative - :
a)7,000 | b}25,000 | ¢)}33,000

Alt. T .
Stabilization Pond Process 7,400 15,800 22,120
Alt. II
Aerated l.agoon Process 6,300 10,550 14,450
Alt. III . 1
Oxidation Ditch Process 6,980 11,700 17,760

where a) plant is located at Kelang North {(Outer Area)
b} plant is located at Port Kelang '
c¢) plant is located at Kapar (Outer Area)
#F.6, HHEH
(Unit: M$1,000/year)
Flow Rate_(ma/day)
Alternative . : .
'a)7,000 | b)25,000 | ©) 33,000
Alt. I ,
Stabilization Pond Process 686 1,394 1,954
Alt. 1II ' .
Aerated Lagoon Process 767 1,514 1,986
alt, im0 ,
Oxidation Pond Process 957 1,662 2,481

Note: Anuual cost consists of operation and maintenance

costs, depreciation costs, and interest.



#F.7. WIGEDE

__(Unit: M$1,000/year)
Flow Rate (m3/day)

Alternative
Treatment Frocess a)7,000 | b)25,000| ¢)33,000
Alt, I C+A 24 60 83
Stabilization Pond Process M+E 42 47 63
Alt. IT C+A 24 35 | 48
Aerated Lagoon Process M+E 57 87 116
Alt. III C+A 22 42 65
Oxidation Ditch Process M+E 91 133 189

Note: 1) Calculated by sinking fund method, applying 10 percent

annual interest rate.

2) C+A ... Civil and Architectural
M+E ... Mechanical and Electrical

®F.8 M T

- (Unit: M$1,000/year)
Flow Rate (m3/day)

Alternative
T v 1 : a4

reatment Process a)7,000 | b) 25,000 c) 33,000
Alt. I : _ : '
Stabilization Pond Process - 538 1,149 1,609
Alt. II o
Aerated Lagoon Process . 458 767 1,051
Alt. IIX i .
Oxidation Ditch Process . 507 851 . 1,291

Note: Calculated by capital recovery factor, applying
10 percent annual interest rate.
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%G.1. AOEWEOSR

_ Population Density
Rating : —
Points Present Future
(person/ha) {(person/ha)

200 >100 >100
160 : 80 - 100 _ 806 -~ 100
120 60 - 80 60 ~ 80
80 40 ~ 60 40 - 60
40 ' 20 - 40 20 - 40
0 0 - 20 0 - 20




#G.2. HFERHOFH
Rating Ratio of Dev~-
Points elopment Area
(2)
200 >80
150 60 - 80
100 40 - 60
50 20 - 40
0 0 - 20
£G.3. FBRAKOER
Waste Land
Rating -
Points 1980 2000
(kgBOD/ha/day)

100 >4 >8
75 -3 - 4 6 - 8
50 2 -3 4 - 6
25 1 -2 2 - 4

0 0 -1 0 - 2




#£G.4, URAEI AT LAOER

Rating Bucket and Pit
Points Privy Ratio (%)
100 >20
50 10 - 20
25 0 - 10
0 0

£G.5. BARHOFH

s ‘Flood Area
Points ‘Ratio (%)
100 | 560
75 40 ~ 60
50 20 - 40
25 0 - 20
0 0




ACIEE I L A5

_ Population

Sewerage Division Density Rating Points

District .| Zone [Sub-zone| 1980 2000 | 1980 2000 Total
Kelang North 1 1 59.2  106.5 80 200 280
v u 1 2 25.4 69.3 40 120 160

" u 2 1 52,3 79.8 80 120 200

" X 2 2 12.5 31.0 0 - 40 40

" " 2 3 2.9 3.4 0 0 0
Kelang South 1 1 31.0 29.3 40" 40 80
o u 1 2 18.2 79.3 0 120 120
" " 2 1 40.3 76.9 80 120 200

" " 2 2 | 6.7  112.9 80 200 280
Port Kelang 1 1 $9.0 = 50.1] 160 80 240
o " 1 2 3.4 0 0 0 0

L " 2 1 36.4 89.3 40 160 200

. 4 2 2 34.6 52,6 | 40 80 120
nooow 2 3 | 22.4 93.4| 40 160 200
o 3 5.2 22.1 0 40 40
North Port 1 4.4 10.3 0 0 0
" " 2 0 15.7 -0 0 0
Kapar 17.0 27.5 0 40 40
Meru 11.3 18.1 0 0 0




#£G.7. FRERRIKLSFN

Sewerage Division Area
: Ratio | Points
District Zone Sub—zone total givgizgif

Area oping Area ‘

(ha) (ha) (%)
Kelang North| 1 1 338 286 85 200
W 1 2 589 352 60 150
L " 2 1 401 195 | 49 100
n " 2 2 458 0 0 0
“ u 2 3 418 0 0 0
Kelang South| 1 1 306 163 53 100
" wol 2 353 299 85 200
" L 2 1 315 147 47 100
" " 2 2 512 316 62 150
Port Kelang | 1 1 410 410 100 200
n " 1 2 225 2 1] o
. " 2 1 445 323 73 150
" " 2 2 186, 90 a8 | 100
3 " 2 3 248 91 29 50
" " 3 20 | - 0 o | o
North Port | 1 461 344 | 15 150
W 2 349 115 33 | 50

Kapar _ 4 621 89 14

Meru - - ' 1 573 17 3
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#G.9. bﬁﬂ@bz?hu;éﬂﬁ

~ .Sewerage Division Number Bucket and Pit Privy| -
of : - Points
District .| Zone Sub-zone| house- Number Ratio
holds (%)
Kelang North 1 1 3,813 232 6 25
. " 1 2 2,853 0 0 0
8 " 2 1 3,998 390 10 50
“ " 2 2 1,093 0 0
" " 2 3 235 0 0 0
Kelang South 1 i 1,807 198 11 50
" " 1 -2 1,304 0 o 0
" " 2 1 2,422 325 13 50
" " 2 2 4,557 71 2 25
Port Kelang| 1 1 7,738 480 6 25
b 1 2 146 0 0 0
L 2 1 3,090 755 24 100
now 2 2 1,229 | 300 24 100
noow 2 3 1,060 0 0 0
" " 3 | 228 0 0 .0
North Port | 1 383 0 0 )
o "o 2 0 0 0 0
Kapar 2,008 0 0 0
Meru . 1,237 0. 0 0




#G.10. BARRIRIC LS

Sewerage Division Total Flood Area Réﬁing_
Area - X
pistrict Zone [Sub-zone (ha) {ha) - | Ratio (%) Polnts
Kelang North 1 1 338 44 13 25
" " 1 2 589 13 2 25
" " 2 1 401 92 23 50
" " 2 2 458 149 33 50
“ " 2 3 418 0 0 0
Kelang South| 1 1 306 27 9 25
" " 1 2 353 0 0 0
" " 2 1 315 224 71 100
" " 2 2 512 149 29 50
Port Kelang 1 1 410 151 37 50
" 1 2 225 0 0 0
" L 2 1 445 97 22 50
" " 2 2 186 11 . 6 25
" = 2 3 248 4 2 25
" " 3 230 0 0 0
North Port 1 461 0 0 0
» . 2 349 0 0 0
" Kapar 621 0 o 0
Meru 573 0 c . 0
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F&H. 1 FIEHG

Type of Labor Labor Cost(i\pqg}'d];;gr (8 hours)
Common Laborer _ 17.0
Skilled Laborer : 24.0
Welder ' 27.0
Mason 27.0
Carpenter 27.0
Mechanic | o 27.0
Brick Layer 28.0
Concrete Worker 28.0
Steel Bender and Fixer 28.0
Paint.er B . 28.0
Lorfy ]jrivér | 30,0
Equipmént' Operatof 35.0
Foreman 45.0




#*H.2.

THBH

: Rate (M$)
Ttem Description Unit
L.C F.C. Total
Excavation Backhoe m3 0.61 1.00 1.61
" Clamshell n 1.75 5.33 7.08
" Manual " 5.89 0 9,89
' S0il Trans- Dump Truck, | " 1.47 2.44 3.91
portation | 11 t
Backfilling Sand o 22.62 13.98 36.60
" Excavated Soil]l " 5.04 4] 5.04
Spreading &
Compaction Bulldozer " 0.46 0.90 1.36
of Soil
Pimber Sheeting | L = 2.0 m m 5.62 0.05 5.67
" n g = 2.5m " 7.55 0.07 7.62
" " g = 3.0m " 9.49 . 0.08 9.57
" " g = 3.5m " 11.41 0.08 11.49
steel Sheet §P II " 59.61 | 113.00 172.61
Piling Work 2= 5.0m
n " W " 69.15 | 131.07 200.22
" " g = 6£,0m
L o W B 77.87 | 147.64 225,51
" " g = 7.0m
" " noow m 86.62 | 164,22 250. 84
1 n g = 8,0 m .
" " woom " 96.95 183,81 280.76
" " = 92.0m
" " SP III " 175.00 300.00 475.00
s " ¢ = 15.0 m
Attaching &
Detaching of t 141.63 114,92 256.55
Steel Work : ‘

H-3
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#H.2, )
_ _ Rate (M$)
Item Description Unit
L.C. F.C. Total
Steel Bars | 13 mm and below “ |1,716.44 19.37 |1,735.81
L " ¢ 16 mm and abovel " - [1,633.79 i9.37 1,653.16
Concrete 1 :311/2:3 md 227.97 15.54 243.51
" 1:2: 4 " 217.57 15.54 233,11
" 1:3:6 n 203,27 15.54 218.81
Timber Forming m? 14.23 0.05 14.28
Bedding sand n3 22.62 13.98 36.60
v :Crusher-run " 65.46 13,08 81.54
Restoring Asphalt Paving. m? 37.41 10.71 48;12
Masonry Granite 30 cm | " 35,47 2.61 38.08
pileznriving 18" x 18", 30m| No 85.09 | 139.49 224,58
Dewatering 5.5 kW, $100 mm| day | 26.07 32.47 58.54
(Note) L.C.: Local Currency,
F.C.: Foreign Currency



#H.3.  MRE

F.C.:

Foreign Currency

H-5

‘ Price (M$)
Item Description | Unit
L.C F.C. Total
Cement t 188.21 7.97 196.18
- Sand m3 6.22 4,78 11.00
Laterite " 3.00 0 3.00
Aggregate 9-13 mm " 30,22 4.78 35.00
" 2538 mm " 26,22 4.78 31.00
Crusher-run " 20,22 4,78 25,00
Diesel Oil litre 0.46 0 0.46
Light 0il " 0.50 0 0.50
Timbor Grade A m3 206.61 3.39 210.00
" " B " 256.61 | 3.39 260.00
. H-shape Beam t 104.00 996.00 | 1,100,00
éheet‘Pile e 99.63 §34.éo 1,034.43
v.C. Pi;; 'A¢.225 i m | 42.52 0.88 43.40
Wl $ 300 ™ “ 108,37 i.os 109, 42
Concrete Pipe| ¢ 375 . " " 89,85 0.96 90.81
" " $ 450 v | 114.00 1.38 115.38
" " $ 525 " " 129.09 2.31 131.40
" v | ¢ 600 " 146,43 2.88 149,31
" " '¢ 655 » " 217,49 3.46 220.95
“ " $ 750" _' g 239.76 4.94 244.70
" " ¢ 900 " " 30é;78 6.92 ©313.70
" " $1,050 " " 393.28 8.65 401.93
" " ‘1,200 " o 448,46 11.54 460, 00
(Note) L.C.: Local Currency,
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F -
BRERE
BRI |
HERRARORMNAERRY A0, F 25m, 300m. 600m
BET 00mOBELCONTLZRENREZ 2N, 40, 60 BLT8N D4
OB HNTOBMAETHE LK, 12250 &300m0 D60 D T IkEE.
C142600mn .é:QGOmm DHDIDNTHELHEM I V2 Y ~ FEERE UL,
CI7%225mm &300mm (C DWW TRBPER ARV, DE600mn &900m KD T
GBEBSZVEIY S — FEBERICBUTHNAI & Uk, I
HOFEGBIRCIEU CRE U, $ADERS 30 FCUAKIT, 3~
5n BEZMEER. Sn LEEHERTH D, v R~ VOERHREEREERR
HO 15 %EORECRSN CHRALEH TS, 16 7 — ADRREEF
HA, CRTEIERUDHETHRUL, RH.5. KRY 167~ ZOKE
KRINTUTRRY £57% 40 ORARREER UL,
BREAEERARAR ' |
Case A: h<3m, D=0
 Cpi= ( 6.58h+13.2) exp { (— 0.533h + .80 ) + D)
Case B h=z3nm., D= 0.3m _
Cpi= (233h— 383) exp { (— 0.0935h+ 2.03 ) - D}
Case C: h<3m, D= 0375 |
Cpi= { 1.48h+ 111) exp { ( 0.035h + 1.87 ) - D)
Gase D: h=z3m, Dz 0.375n
Cpi— (248h— 366) eip { (— 0.0165h+ 0;312) - D)
kRU. Cpi: BB (M$S.n)
o EEE ()
D oo g )



%H.4. 165 —ADER

Case ?n51de Depth t? Foundation Material
Diameter Invert :
(mm) (m)
1 225 2 Sand Clay
2 225 4 Sand Clay
3 225 6 ~ sand Clay
4 225 ' 8 Sand Clay
5 300 2 Sand Clay
6 300 4 Sand Clay
7 300 . 6 sand . Clay
8 300 8 Sand Clay
9 600 2 ) Coﬁcreté'_ Type IT Hume Pipe
(20°)
10 600 4 Concrete Type II Hume Pipe
' (180°)
11 600 6 Concrete Type I1 Hume Pipé
{(180°) '
12 600 8 : Cpnérete Type II Hume Pipe
13 900 2 . Concrete ~ Type II Hume Pipe
{90°) '
14 900 4 Concrete | Typé 11 Hume Pipe
(180°)
15 900 6 Concrete Type I1 Hume Pipe
(180°)
15 3900 . Concrete Type II Hume Pipe
(180°)




&ML, BEIREBHN

(MS$/m)
Diameter (m) : :
bepth 0.225| 0.300 | 0.600 | 0.900
to Invert {(m) —
150 | 268 365 | 653
797 | 902 979 | 1,225
6. 1,413 | 1,577 | 1,721 | 2,131
8. 1,976 | 2,176 | 2,433 | 2,984
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b ) MAEORRE
R EORREETNAIEE LT 15N 5009 LA 27 L& R
5 ko MEEOS K TREFEHEY 50 IIBBAEAD AR DR
SEE RO, ARTHEE 1 70O THEL I HRERL CGHIL
o COEMERH.C. KRT,
) REEEOERH
DRRMIRS & A, 27 e, 1o 17 I & R 1 o
A REEEORIRRI 1T L HICRA R, RRERORRTIGMBRE
5185 N EROS K L ALES &M TRRE h i TR 850
BUK, o ‘
BIRRHERN.2. NEH.4 1R, MOMRMNK S HRBERD
@&ﬁmﬁ%ﬁ§®m$m$orﬁ%btu%ﬁﬁﬁ:awﬁ%@%ﬁmm
FOMRELL, _
Ho% b EIRER

a % 250 m /ha
g R - |

B WO 180 n ha

o @ | 150 m /ha

K ow 100 /ha
TgssoBEAR 0 50w /h
AR 120 m /ha

NEERERAROANEEN 6. . RESEORREERH.T. €

Y,



£H.6. SERRH

MS1,000)

{Unit:
Sewerage Division | - : House
Trunk Sewer . . Branch Sewer Total
District Zone Conmection*
1 9,913 11,013 > 500M$ 20,171 35,590
ot = 5,506
elang :
Noxrth . : :
2 20,336 2,389 3 soom 17,090 42,120
1 19,007 _632185X SOOME| 10,712 32,824
Kelang T
South c
2 21,440 llé°§gox 500M$ 20,468 47,668
= I
3 M
L 12,207 ) isggax S00MF 9,670 23,675
P
_ Kgizng 2 ‘ 19,449
11,384 x 500MS$
28,102 AP _ 55,132
3 1,889
| 1 2,602 _l’gig x S00MS 2,697 5,813
North B
Port : . -
2 1,191 _ gzé x 5005 2,473 4,004
4,140 'x 500M -
Kapar 9,552 Qlogox S00M¥ 5,844 | 17,466
- ’
£ 987 %
Meru 8,553 W215293 500u% 4,680 14,526
Total 132,903 30,772 115,143 278,818

* The unit cost of house connections is estimated at 500 M$/no.
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. LEGEND
e —— Trunk sewer X
(Gaverninent contribetion
Bro se
(Go tribu
© 300 " Sewer diometer {mm}
30% | -Slope
@ Sewoge pumping sidlion

Mote | Unless otherwise shown, c¢td pipes

ote 225 mm in dicmeter

|Kelang North |
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R 7THRABR2OOBERCHG THBELE . TARBCONTEEM
HORBLTOMIASIL, — R, BEEBECONTRERTAOR
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- ;40 =
FKH.8,  BURY T IBRRY
(Unit: M$1,000)
Sewerage Division Civil works .
: . [ Mechanical
. . cencrete Piling - . .{Architectural} = and
. . Total
ot | zone Sub- T : Unit Works Blectrical
District|? ] : . work
Zone | Volume Ccaost. | Cost| Set] Cost |Cost (m2 X M$/m2) orks
m'y |{ns/m¥) {(M$/act) -
- 192 ¢ 1,250 No. 1
1 ) 144 | 2,000] 288| & | 1,850 11 = 240 7890 1,319
l .
190 x 1,250 No. 2
2 144 2,000 | 288 6 1,850 11 - 2'37 750 1,286
Kelang
North 10
1 X 1,250 No. 3
140 5 ! :
1 2,000] 280 © 1,850 11 - 175 310 776
2
. ) 110 x 1,250 No. 4
3 140 2,000 280 | .6 1,850 11 - 137 290 718
. 150 x 1,250 Ho. 5
2
1 2 140 2,000 80 6 1,850 11 - 187 410 888
Kelang :
South )
: - 240 % 1,250 No. 6
2 1 300 2,000 6.0.0 10 1,850 18 - 300 B30 1,768
. 180 x 1,250 : No. 7
1 144 2,000| 288 | 6 | 1,850 | 11 = 22m 410 934
Port . o 250 x 1,250 No. 8
0 2,0
Kelang 2,3 1 ;5 _ L0001 700 j10 1,850 18 - 3132 1,030 2,060
: o 140 x 1,250 - | Na. 9
2 140 2,000 | 280 6 1,850 11 - 175 410 _ 876
) 100 x 1,250 No. 10
120 2,000 | 240 4 1,850 7 =~ 125 170 542
Kapar
120 2,000 | 240 4 1,850 7 100 x 1,250 210 No. 11
.= 125
582
' - 100 % 1,250 No, 12
Heru 120 2,000) 240 | 4 |1,850 7 . 1as 10 co2
Total 4,004 134 2,363 5,830 12,331
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FeH.9, NHEEIE
(Unit: M$1,000}
~ Sewerage Division Civil Architectural -M%Chanl?al
_ Works works & Electrical Total
District zZone Works
1 10,694 552 3,684 | Ot 14,030
Kelang S
North : NG. 2
' 2 8,310 550 3,600 T 12,460
1 8,000 - 550 3,a80 | V93 12,030
Kelang '
South . ) NG.4
2 8,000 550 3,480 12,030
: ' ' ' No.5
1 5,300 500 2,750 27 8,550
Port 2'
Kelang . _ No.6
8,310 550 3,600 12,460
3 -
No;7—a
1 1,833 320 1,400 3,553
North _
Port : ) : No.7-b
' 2 2,331 350 1,500 4,181
Kapar 3,680 400’ 1,320 No 8 5 400
Meru 4,200 - 400 1,400 No.9" ¢ 000
- Total 60,658 4,722 26,214 991,594

Note: JTréétmént plants for North Port, Kapar and Meru are
stabilization pond process. -All the other treatment

plants are aerated lagoon process.
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12,331

91,594

#xH.10, ERBERER
(Onit: M$1,000)
Sewerage Division Puimping Treatment
Sewer . Total
. . Station Plant
bistrict Zone
(sub-1) 1,310 | Ot
1 35,590 ~ 14,930 53,125
Kelang {Sub-2) 1,286
North (Sub-3) 718. No.2
2 42,120 12,460 56,074
(Sub-2) 776 _
: _ No.3
1 32,824 {Sub-2) 888 12,030 45,742
Kelang
South No.4 _
2 47,6068 {(sub-1) 1,768 : 12,030 61,466
Ne.5
1 23,675 - 8,550 32,225
: ) {Sub-1}) 934 | No.b
izizng 2 55,132 | (Sub-1) 2,060
' (sub-2) 876 12,460 71,462
3 -
No.7-a
1 5,813 -
North 3,553 9,366
Port " No.7-b )
2 4,004 - 4,181 8,185
547 | No-8
Kapar 17,466 — — 5,400 - 23,990
582
_ No.9
Meru - 14,526 582 6,000 21,108
Total 278,818 382,743 .
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H. 3. #®EH
MR R TS %bﬁ&&ﬂﬁﬂﬁﬁb&éouﬂb@ﬁﬁ%ﬁ@ﬁ%
ENTRHBY 2,
B R
a%@ﬁﬁ“@ﬁ%ﬁ%?ét@k\m®$§&ﬁﬁ%&wtg
) BOBRRIAECIAFIHOLT B,
) TEMOOBRLRE 2000 L35,
) BREAORAERE10ELT 5,
) BOWRE1F-ABATHELONDZLOLTS,
) BRBROKNBEFMXOBAEEO5%LTS,
)
)
)
)

[T o S — =

-

BEOBREGEMYORRRO 0.5%LT 5,
EEMOO¥RARE 250ALTE.

%ﬁ%ﬁ%@ﬁﬁ%iS?V%??F»/ﬁ&?éé

ERBEOBAMEE 112,009 L1 YPRENET B,
FRORHOLET, EREHBEROHBEUTOLSKES,
B0 & KA B - MEORIEE 1,142,800 T8H 5,

-

D F-LB
- 1,142,830m. R o
| — = 285,708 0,4
A% -
Al = 285,708m//££.
| - 200m,/ A% 2500 /4
o = B8F—h
@ IBEH

C{BAXBF—L) X 250[}]X15?V4/?h)b :
' . ' 135 0007 LA /} NI/ E
@ WiliENE ' :
ﬁZ,OOO? A2 7EN
10% |

= 67,200 Y VA Y PRL/E



2)

@ HE%H
12,0009 LA 27 X 0,05 X 684 =33,6009 L1 7 Kb 4
® By
N&&wﬂMvu4sﬁHbeoﬁ%: 1,309,090% L4 ¥ 7 B /4%
A ALt 1,629,890% L ¥ 7 Kb/ 4E
THHT  1,630,0009 17 R4
COESKC, BROEESWEOAHEEH. 1 IRT LS E 1,630,000
VAV T RN &L D,
R TBE K ORDE
R 7THS LUCRBEEOMISERBEYEY, EHESLOEBEOAS L

’ L/K‘,

B ORKERC BB AR, D704 £ RBRREC £ > TR
&5 & GEREFRLTHE UL, AROHBIAN CBBERH .4, R
T, KU THOMBBEL, ZREROLY 7HHNBRCENC L, $hD
BANSOT EAERL, BBHORECL > TfiEbREBOELE, Lk
$o T, RYTBEOV THBBEEERL VLD,

BHMEBARY T, T7L -2 - BOBBCRBINSE— 4 —ORBE
AFHHBHSHES NSEEREIC L THHELE, BHAM (NEB) 0
RITESHABCAVE, 7405, IXHAEONEL£ANK, ZhKL

BERARGERERNTKWED 12907 L/ BTHY, EANE
@017 TUAYP RN/ TKWHTH S,

ﬁ%gﬁﬁﬁ itL%%L%kﬁbT@@ﬂﬁ®025%\%ﬁﬁi&ﬁ
kﬁb(@2%thhg

K> 786 ECLEBORSERRE, TRTAEH. 12 £H.13. R Y,

WBHRX S EOHBEEEROAHAERH M IRT,
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FH. ., BEMRERYE

Sewerage Division : S Annual Cost (M$1,000)
- Area (ha) Unit. Total
: Trank
District zone i (m/ha) Length{m) " Branch Total
: ) sSewer Sewer_
1 927 250 331,750 18 312 330
Kelang
North
2 1,277 200 255,400 22 342 364
1 659 150 08,850 | 24 116 140"
Relang ' -
South : . .
2 827 150 124,050 29 147 - 176
1 635 1.20 76, 200 21 87 108
PoOrt : : : : a .
Kelang - _ : . :
2,3 01,109 180 199,620 26 258 284
North 1 69 120" 8,280 2 9 11
rort 2 45 120 5,400 2 5 7
Kapar 621 | 120 74,5200 11 | 95 106
Meru _ 573 | 120 68,760 8 96 104
Total 6,742 - - 11,142,830 163 | 1,467 1,630
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BH. 12, RV 7BURETR

Total

No. E?*%@?m .Power .y Elec?ricity .Repair Total
Jemand Consumption Rate

(W) (kWH/month) | (M§/year) (18/year) {M$ /year)
1 150 30,300 83,400 6,000 89,400
2 150 27,300 77,200 6,200 53,400
3 60 95309 27,600 3,800 31,400
4 120 18,300 54,600 3,500 58,100
5 140 24,300 69,700 4,400 74,100
6 160 33,300 90,900 8,800 '99;700
7 120 18,300 54,600 4,600 59,200
8 120 18,300 54,600 ) 9,800 | 64,400
9 300 51,300 147,800 4,300 152,100

10 50 7,650 .zé,spo' 2,590: 25,400
11 50 7,650 22,800 2,600 " 25,400
12 50 7,650 _.22;800 2,600 25,406
728,800 59,200 | 788,000
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FH. M, HRERRGRE
{Unit: M$1,000/year)
Sewerage Sewer o
Divigion : ' Pumplng Treatment Total
Station Plant
District Trunk Branch
_ No'lu(Sub~l) 89 No. 1l
18 312 o - 771 1,273
Kelang 77 (sub=2} 83
North _ No.3 (Sub-3) 31 No. 2
22 342 — © 770 1,223
| No-4 (gub-2) S8
No.5 No.3 .
7 24 116 {Sub-2) 74 751 965
Kelang
South No.6 . No.4 :
29 147 {(Sub-2) 100 751 1,027
: No.5
21 87 625 733
port No.7 (Sub-1) 59 | No.6
Kelang No,8 (Sub-2) 64
6 - 953 No.9 (Sub-1) 152: 770 1,329
No.7-a
- 200.
North 2 3 | Q 211
port No.7-b
2 5 - 208 215
NO'IO. o No.8
Kapar il 95 Mo 11 B2 . 238
25
_ No.12 No.9
Meru 8 96 25 92 221
163 1,467
Total - 785" 5,020 7,435

1,630
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f#H. 15, BRiEMROLR

Itens | _ . Land Price
s R B Feasible
District| Zone Arca(ha) - - . Remarks
NO. 3/££%) | ($/m?)
T-1| Meru - 11.0 . 1.00 20.8
7-2 | Kapar | = 13.7 1.20 ° 12.9°
-3 | Kelang | 2 16.6 2.20 23.7
Nerth a2, 50 26 .9
7.4 | Xelang | 2 14.9 2.20 23.7
i) South n2_50 26 .9
o .
0]
o | T-5| Kelang 1 12.7 2.50 26.9
Y] North ’
5 .
5| 76| relang 1 11.4 2,50 26.9
o South _ 42,80 301
3] : !
& .
-7 North 1 - 3.0 2.1 22.0 Feasible if PKNS
Port 2 3.0 X ~%40.0 | plan is amendable
T-8 Port 1 12.4 1.20 12.9
Kelang
T-9 | port 2 15.9 | 2.00 21.5
Kelang : : :
P-1 Kelang 2 - 4.00 43.1
‘Noxth : )
P~2 | EKelanyg 2 - 4.00 - 43,1
North . “B8_00 6.1
§|®p-3| kelang | 1 | - 4.00 43.1
g North A8.00 . n86.1
.81 _
‘; p-4 | Kelang | 2 - 4.00 43.1
8 : South A5.00 ~53.8
o . '
8| p-5{ Xelang | 2 - 4.00 : 43.1
South nS L 00 53,8
P-6 | Port 2 Co- 4.00 43.1
Kelang : ) 5.00 n53.8
P-7 Port 2 - 3.00 32.3
| Kelang a3 500 A37.7

Socurce : Information received from a Chartered Surveyor of the
State Evaluation Section and Municipality vValuation
Section.



Fi.16, HIBE

(Unit: M$1,000)
Sewerage Division _ Pumping Treatment :
Sewer . : Total
. \ Station Plant
District Zone
14 No.1l
1 - 3,416 3,444
Kelang 14
North 9 No.2
2 - 4,465 4,485
11
No.3
1 - 10 3,431 3,441
Kelang
South No.4
2 - 22 4,008 4,030
No.5 |
1 - - 1,599 1,599
Port 5 N lg No.6
Kelang i8
3,418 3,457
3 -— _
.No,7—a
. i - - 800 800
North :
Port . ~ No.7-bh
2 - - 800 800
o 3 No.8 .
Kapar - 1,767 1,773
No.9 - e
Meru - 3 1,188 1,191
Total - 128 24,892 25,020




.5, MIWADKGE |
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£H.17. WEMEIRRESRRRE

(Unit: M$1,000)

Sewerage Division e :
: : Prugﬁsiiwer Total Costs
- District Zone | Sub-zone-
1 6,646
1 9,913
2 3,267
Kelang 6. 608
North 1 !
2 2 6,778 20,336
3 6,950
. 1 8,231 _
. 1 : 19,007
Kelang : 2 10,776
South 1 9,456 . _
2 - 21,440
2 11,984
1 9,981
1 : 12,207
2 2,226
Port 1 _ 21,150
Kelang 2 | 2 3,275 |
. : 28,102
3 2,045
3 - : 1,632
Port E : 3,793
2 - 1,191 .
Kapar ' - ' 9,552 9,552
Meru | - 8,553 8,553
Total 132,903 132,903
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{(Unit: M$l,000 vear)

Sewerage Division Sewer
. Sub-
District Zone Zone Trunk Branch
1 1 6 117
18 312
1 2 12 195
Kelang North 2 1 8 114
2 2 7 22 114 342
2 3 7 114
1 1 1z 54
: 24 116
1 2 12 62
Kelang South . :
2 1 11 56
29 147
2 2 18 9l
1 1 13 56
21 87
1 2 8 31
2 1 10 103
Port Kelang -
2 2 5. 43
: : 26 258
2 .3 6 57
© 3 - 5 55
1 - - 2 - 92
North Port
2 - - 2 - 5
Kapar - - - 11 - 95
Meru - - - - 8 - 96
163 1,467
Total
1,630




CEHL22 RIS B

Sewafage Divié_ion Daily Ave. Construction Operation &
Subs Flow Rate Ratio Cost Maintenance Cost -

pistrict|zone| - (m®/day) (M$1,000) (M$1,000/year)
Xelang | 1 | 1 | 16,023 | o0.479 12,070 369
North 1 2 | 17,455 0.521 2,860 402
Sub-Total | 33,478 14,930 771
Kelang' 2 1 17,492 0.473 9,345 364
North 2 | 2 11,896 0.322 1,557 248
2 3 7,597 0.205 1,558 1158
Sub-Total 36,985 12,460 770
Kelang | 1 | 1 | 19,441 | 0.670 2,406 503
South 1 2 9,578 0.330 9,624 248
Sub-Total | 29,019 12,030 751
- Kelang 2 1 8,419 0.287 2,406 216
South 2 2 20,881 0.713 9,624 535
Sub-Total | 29,300 12,030 751
Port 1| 1 17,059 | 0.668 6,840 418
Kelang 1 2 8,477 | 0.332 1,710 207
Sub-Total 25,536 8,550 625
Port 2 |1 15,943 | 0.450 9,345 347
Kelang 2 2 6,677 | 0.189 1,115 146
' 2 3 8,022 . | 0.227 1,000 148
34 - | 4,772 | 0.134 1,000 129
Sub~-Total 35,414 12,460 770
North 1 - 4,848 - 3,553 200

Port - .

2 - 5,431 - 4,181 208
‘Kapar - - 7,183 - 5,400 82
Meru - - 10,476 - 6,000 92
Total 217,670 - 91,594 5,020
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(Unit: M$1,000 at 1981 Price Level)

pescription | VIRt | TR ) | ot | momrks
a.'Tfunk'Se@ér - 3,793 | 3,793
b. Branch and - ' 5,170 5,170
Lateral Sewer
c. House Connection - 854 854
d. Pumping Station - _ - -
e._Treatment:Piant_ —._ _ 7,734 T 7,734
£. Sub-Total - 17,551 17,551
q. Ehgiﬁeefiﬂg Cost: . .
Design - 1,755 1,755 (f) x O.iO
Supervision - 877 - 877 | (£f) x 0.05
h. Contingency - 4,036 4 036 (f+g) x 0.20
i. Land Acquisition - 1,600 1,600
Total - 25,819 25,819




#H.20, ZOMBROERE

(Unit: M$1,000 at 1981 Price Level)

oscrtpticn | oot | priate | ot | oman
a. Trunk Sewer 37,736 - 37,736
b. Branch ané 2,756 25,619 28,375
Lateral Sewer
c...:Hoiise. Connection - g, 281 '8,281'
4. Pumping Station '2,424 - 2,424
e. Treatment Plant 18,225 - 18,225
£. Sub-Total 52,860 33,900 . 86, 760
g. Engineering Cost i ’ oo
Pesign 5,286 3,390 8,676 | (£) x 0.10
Supervision 2,643 1,695 4,338 | (£) x 0.05
h.“cOnEingeﬁ¢§ 12,157 7,.7'.97:= 19,954 (f;g);;O;ZO'
i. Land Acquisiiioﬁ 2,973 - 2,973 |
Total 75,919 46, 782 122,701
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M; number of manholes, CP;

. No, of Diameter | Length Av, Depth |Unit Const. Const. Remark
Sewers . to Invert Cost Cost
(mm) (m) (m) (M$/m) (M%)
8 450 1,113 3.57 288.7 321,323 | M=16 cP
'9_ 600 - 64 4,85 1,551.8 99,315 | M= 1 CP
10 600 166 5.15 1,660.3 275,610 M= 2 CP
1 375 300 3.01 2441 73,230 | M= 3 cp
2 450 112 3.19 185.5 31,976 | M= 2 CP
3 450 476 3.54 288.4 137,278 .| M= 5 cP
4 525 234 4.18 343.0 80,262 | M= 3 CP
5 600 174 4.19 400.9 69,757 | M= 2 cP
6 600 90 4.99 1,601.1 144,099 | M= 2 CP
7 600 94 5.21 1,685.1 158,399 | M= 1 CP
11 750 170 5.37 2,002.6 340,442 | M= 2 CP
12 750 60 5.33 1,988.6 119,316 | M= 1 CP
13 750 216 5.49 2,050.2 442,843 | M= 3 CP
14 750 121 5.82 2,181.6 263,974 | M= 2 cP
15 900 30 6.36 2,722.2 81,666 | M= 1 CP
16 450 360 3,98 292.1 105,156 | M= 4 CP
17 450 144 466 | 1,274.4 183,514 | M= 3 CP
18 450 90 5.27 1,478.4 133,056 | M= 1 cp
19 " 450 180 5.53 1,564.7 281,646 | M= 2 CP
20 450 86 5.90 1,687.6 | 145,134 | M= 2 CP
21 450 42 6.12 1,757.2 73,802 | M= 2 CP
22 600 950 1.20 350.0 | 332,500 | M= 7 FM
23 900 358 2.70 - 702.2 251,388 | M= 5 CP
24 900 630 5.06 2,161.8 | 1,361,934 | M= 8 CP
25 1,200 190 6.59 3,627.1 689,149 | M= 2 cp
26 1,200 210 6.90 3,776.5 793,065 | M= 2 CP
Total 6,660 6,989,834
Note: concrete pipe, FMj; force main
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Unit Cost

Unit Diameter Depth to Total Cost
(mm) Invert Length’ (m) (M8 /m) T (M8

Unit-1 225 less than 3m 8,885 léf 1,309,372

300 less than 3m 514 272 139,572

300 3m and more 56 640 35,846

375 less than 3m 286 241 68,933

375 3m énd more 24 247 5,918

Sub-total 9,765 160 1,559,641

Unit-2 225 less than 3m 9;082 151 1,371,287

225 3m and more 406 676 274,465

300 less than 3m 70 549 38,436

300 "3m and more 294 662 194,491

375 | 3m and more 434 245 106,323

450 3m aﬁd more 414 813 “ 336,434

Sub-total 10,700 217 2,321,436

Unit-3 225 less than 3m 10,959 154 1,689,853

225 3m and more 264 548 144,694

300 less Ehan.3m 821 299 _245,726

300 3m and more 177 630 111,433

375 3m and more 26 246 6,386

Sub—totai 179 2,195,092

12,247
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%kH.26,  (FE)
‘Upit | Diameter Depth to Total Unit Cost Cost
{mm) Tnvert Length (m) (M$/m) (M$)
Unit-4 225 less than 3m 7,018 160 1,122,187
225 3m and more 1,602 1,011 1,619,386
300 less than 3m 170 262 44,573
300 3m and more 412 1,020 420,065
375 3m and more 264 1,645 434,181
‘Sub-total 9,466 385 3,640,392
Unit-5 225 less than 3m 14,351 147 2,115,340
300 less than 3m . 220 376 - 82,670
375 3m and more T 236 245 57,886
Sub-total 14,807 152 2,255,896
Total 56,985 210 11,975,457
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) Construction Cost
Work Description
L.C. F.C Total
Sheet Piling | SPIII, h =15 m, 1 =36 m 7,787 | 25,026 32,813
including redemption and
maintenance cost
Farth Work excavation, back—filiing, 2,270 1,976 4,246
excess soll disposal
Foundation crusher-run, concrete 11,595 929 12,524
Underground reinforced concrete, 64,837 3,506 68,343
Structure forming
Dewatering submersible pump, 200 days 5,214 6,494 11,708
Architectural total floor space 180 m? 216,000 24,000 240,000
Miscellaneous | guide rail, metal, 41,000 | 23,000 64,000
' plumbing
Inlet Pipe 50,000 | 10,000 60,000
Outlet Tank reinforced concrete .10,000_ 10,000 20,000
Mechanical submersible pump; including 51,290 352,000 403,290
installation
Electrical- including installation 47,250 | 330,250 377,500
Fence and Road 21,000 4,000 25,000
Total 528,243 | 791,181 1,319,424

Note: L,C., Local éurrency; F.C., Foreign currency
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Unit & M$

Congtruction Cost

Note: L.C.

H-49

Facility Work Description
L.C F.C “Total
Pumping Sheet Piling SP III, h =12 m, 1 =66 m 25,792 80,514 106,306
Station including redemption and
maintenance cost
Eavthwork excavation, bhack-filling, 15,230 - 10,625 25,855
excess soil disposal
Foundation crusher-run, concrete 7,192 494 7,686
Concrete Pile 18 x 18", 1 =24 m x 22 75,351 3,068 ?8;419
Undergiround reinforced concrete, 328,547 17,258 345,805
Structure forming, "steel bar
Dewvatering submersible pump, 300 days 7,821 9,741 17,562
Architectural total floor space 180 ? 240,000 0 240,000
Miscellaneous guide vail, metal, plumb- 81,067 79,300 160,367
ing, etc.
Inlet Pipe 70,000 30,000 100,000
_Oﬁtlet Tank reinforced concrete 10,000 20,000 30,000
Mechanical submersible pump including 65,000 447,000 512,000
installation
Electrical including installafion 122,000 919,000 1,041,000
Sub-total 1,048,000 | 1,617,000 | 2,665,000
Inlet Tank | Earthwork - excavation, back-filling, 293 486 779.
excess soil disposal
Struéture reinforced concrete, 50,716 - 5,268 95,984
forming, steel bar :
Concrete Pipe | $350 mm, class Z, 21,168 528 21,696
including installation,
1 =270 m
Cast Ivon Pipe | 4350 mm, including 50,522 211,700 262,222
‘I installation, 1 =1,620 m
Gate 4350 mm, F.C. x 65 0 225,000 225,000
Sub~total 162,699 447 982 605,681
Local currency, TF.C. Foreign currency




I s + oA
#H.28, ()
Unit : M$
Constructien Cost
Facilicy Work Description
I..C F.C Total
Ponds Preparatory cutting, uprooting 21.2,800 - 212,800
Earthwork éxcavation, back-filling, 2,066,700 | 1,273,900 3,320, 600
excess soill disposal
Masonry granlte, concrete, 634,500 48,100 682,600
forming :
Sub-total 2,894,000 | 1,322,000 4,216,000
Distri- Gate $350 mm x 3 0 15,000 15,000
bution : _ .
Tank Structure reinforced concrete, 119,000 20,000 139,000
guide rail, staircase .
Inlet #350 mm 40,000 10,000 50,000
Concrete Pile 18' x 18', 1 =24 m x 12 41,121 1,673 42,794
‘Sub-total 200,121 46,673 246,794
Office Architectural reinforeed concrete, 312,000 Q0 312,000
brick 120 m2
Miscel~ fence, gate, lighting, 602,500 137,500 740,000
laneous access road, eatc. ’
Retaining Foundation rubble stone, councrete 30%,359 20,260 329,619
Wall Co : e L
Concrete Pile 18' x 18", 1 =24m x 275 941,899 38,359 980,258
Sheet Pile SP ITI, h =10 m, 1 =900 m 161,149 774,756 935,905
Structure reinforced concrete,. 920,976 67,653 988,629
h =3.5 m, 1 =825 m,
forming, steel bar
Access Road w=5m, 1 =100 m 16,365 3,270 19,635
Deﬁétering submersible pump, 500 days 13,035 16,235 - 29,270
Sub-total 2,362,783 920,533 3,783,316
Grand Total 7,582,103 | 4,486,688 | 12,068,791

Note: L.C.

Local currency,

F.C. Foreign currency
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