





Purification System

INVENTORY OF SEWERAGE AND PURIFICATION SYSTEM

Ultimate Effluent
Receiving Watercourse

Table 1
city Sewerage System"
xuala lLumpur {1974} ° o 150,000 people served by the sewerage o
{including Petaling system
Jaya and Shah Alam) o 300,000 to 350,000 are served by
- septic or lmhoff tanks
o 580,000 vo 630,000 use mainly nlght
so1] buchers and pic’ latrines ) o
‘o
o
[
o
Fulau Pinaﬁg (1979) Te 25,000 premises served = 217,000 o
o Georgetown people use the sewerage system
195 km of gravity sewers and
intercepkors
13 pump stations
Il km of force mains
366 m of outfall .
o about. 96,000 peopie (10,000 premises)}
rely on 3ept1c tank
o about 121,000 peaple {10,000 premises)
© use the conservancy system
o about hB,ODO_pgople are without any
form of sanitary waste dispesal
facllltles other - than use of open
plts prlvxes, dra1ns and the sea
& Bandar Bayan a 5,000 persons served by sewerage o
Baru system '
3 km of gravity sewers
-1 pump ‘station
805 m' force mainé
o }?,000 peaple rely on sgptic ranks,
night-soil collection service and
pit privies
Source: Refs. 1 & 2;

P~43.

Pantai Sewage  Treatment

Works .

. Primary Setrtlement
Tanks
Sludge Digestion Tanks

Wardieburn Waste:

Stabilisation Ponds

- One Deep Settlement
Cell

. Two Stabilisation Ponds

Leper Settlement Waste

Stabilisation Ponds

. Three Haster
Srabilisation Ponds

MARA Sewape Treatment

Plant

. Package, D;ffuseu Air,
Extended Aeration,
Activated Sludge
Treatment Plant

Shah Alam Sewage

. Treatment Plant

The Treatment Plant is

similar co the MARA Plant

Sungei Besi Military Camp

Treatment Plant

. Two Primary-Settlement
Tanks

. 8ix Surface Aerarion
Activared Sludge Bnics

" . Three Final Settlement

Tanks
. Sludge Digesters
. Alr Drying Sludge Beds

No Purification System
{marine disposal without
rreatment)}

Two Stabilisation Ponds
(one of whiech is
mechanically aerated)

Sg..Kelgng

Sg. Bunus

Sp. Buloh

S§g. Kuyoh

The Western Channel

The Mauth of the
nearbv Kluang
river.



Table 2 . CHARACTERISTICS OF RUBBER -PROCESSING
FACTORY "EFFLUENT Z :

Unit: mg/l except pH

Product. Type
i : SMR & R Latex
Parameter Conventional Grade Concentrate
pH . ' 5.6 4.6
BODs - 1,500 2,340
con 2, 300 6,980
88 : - 345 - . 6,690
NHy~N _ ' 118 ' 622
Total Nitrogen _ 161 _ 858
~ Source; . Ref. 39
Table 3 - SUMMARY OF EFFLUENT FROM RUBBER

PROCESSTNG FACTORIES

Type of - Origin of = -~ Major Treatment and

. Factory Major Wastes ' Disposal Methods
SMR Washings, serum Biological tréatment using
from ¢oagulation stabilisation ponds; land

- disposal *

Latex Washings, serum Biological treatment using
Concentrate from centrifuging stabilisation ponds;
' Oxidation ditch *
Land Disposal *

Conventional Washings - Biological treatment using
Grade . stabilisation ponds

Remarks; % Under experimentation

Source; ' Ref..S
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Table 4

INVENTORY OF PURIFiCATION SYSTEM
FOR RUBBER PROCESSING (1/8)

Quantity of BODy & S5 of Treated

Actual
Code . o Production Effluent or_Raw Effluent
#o. Name of Factory ‘State Type of Production mt fday Purification System 103m3/year BOD3{mg/1) 55(mp/1)
1 ° Ban Seng Co. Kedah Conventional (RSS) 6.6 No Treatment 65.5 168 68
Sdn. Bhd. : N
2 Syarikat Eng Kedah Convent ional (RSS) 12.0 Sedimentation Trap 5.2 48 16

. Joo Seng ) . : .

3 Plantation Latex Kedah Convent lonal 7.5 Anacrabic & Aerobic 65.7 200 o250
{M) 5dn. Bhd.’ Pond

4  Ladang _ Kedah SHMR 7.5 Anaerubic,'Aetobic 60.0 200 600
Perbadanan Kedah o - . )

5 Lam Eng Rubber Kedah Conventional 2.5 No Traatment h5.8 200 1250
Factory (Crepe) :

6 Uniroyal #'sia Kedah  Hixed (LC/SHR) 8.0 Dara Not Available 203.0 2,350 275
Sdn. Bhd. -

7 Lean Hoe Sin. Kedah  SHR 25.0 Anaerobic/ 1.7 53.8: 24
Bhd. Facultative Pond

8 Lee Latex (Pte) Kedah  Mixed (LG/SMR) 50.0 Proposed Oxidatien - 231.0 520 84 -
Ltd. ) Pond :

2 Tapah Baru ¥edah SMR 24,0 . Anaerobic/ 162.0- 200 200
Estate o ’ .. Facultative Pond

10 Lubuk Segintah edoh . SHR . 3.5 Anaerobic & Aerobie 30.0 200 250
Estate : Pond

11 Tioﬁg Huat Kedah SMR 20.0 Data NHot Available 43.2 589 353
Rubber Factory
Sdn. Bhd.

12 Badenoch Estate, Kedah Latex 10.6 Land Bisposal 5&.0 - -
Kuala Ketil Concentration . )

13  Lee Rubber Co. Kedah Conventional (RSS) 30.0 Proposed Aeration 13.5 B74 315
(Pte} Lid. ' Pond : )

14 Kuala Retil Xedah  Conventional 18.0 Anaerobie/Aerobic 121.0 88 - 60
Estate Factory {Creps/RSS) Pond )

15 Sungel Tawar Kedah Mirxed (SMR/LC/ 18.0 No Treatment 16.4 315 96
Latex Co. Sdn. : Crepe)

"Bhd. : .

16  Jeniang Estate Kedah'  SMR 43.0° Treatment System to 324.0 382 | 840
{MARDEL) o ) be in Commission .

.17 Baling Estate Kedah - SHR 25.0 Ho Treatment 355.0 97 . 207
(MARDEL) : . . .

18  Batu Pekaka Kedah Mixed - (LG/Skim/ 18.0 pata Hot Available 77.0 500 1,000

Estate Crepe Drain : - ’
Rubbe;) ) o o

19 Thye Group Kedah Mixed (SMR/Sheet 10.2 Ansaerobic/Aerobic £4.8 63.3 114
Estate Rubber} ) . Pond

20 Kwala Muda Kedah Conventional (ADS) 9.0 Yo Treatment 57.6 9563 114
Estate s : .

21  Pinang Tunggal Kedah SMR 5.45 Anaexobic/Aerobic 41,8 200 250
Estate = Pond )

22 Bertam Penang  SMR i5.0 Anaerobic/ 39.3 68 CBh
Consgolidated Stabilization Pond ’ -
Rubber Co., Ltd. . : : )

23 Tong Teik Co. - Penang Conventional . . 27.8 Angerobic/ 54.6 7 . 65
Sdn. Bhd. ’ (RSS/Crepe) Pacultative Pond : :

26 Tai Teong Rubber Penang  SMR 24,0 Land Disposal 197.0 &70 124
Factory Sdn. Bhd. A

25 °© Lee Rubber Co. Penang Mixed {SMR/RSS} 65.0 " No Treatment 685 309

{Fte) Ltd.
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Table 5 - INVENTORY OF'PURIFICATION.SYSTEM
FOR RUBBER PROCESSING (2/8)

_ Actual -Quantity of BOD3 4 §S of Treated
Code o ) Production L Effluent or Raw effluent
Hé.  Hame of Factory State Type of Production mt /day Purification System 103w3/yecar  BOD3(mg/l) SS(mgfl)
26 Hock Heng Co. -  Kedah  SMR 26.0  Anaerobic/ - " 40 53
Sdn. B8hd. Stabilization ’
: Complete Recycling
27 Nanyang Co. Penang  SMR ) : 18.0 Anaexobic/Aerobic. 23.5 200 250
(Pte) Ltd. : ) Pond ’
28 Anak Kulim Kedah  Conventional 4.4 Anaeroble/ 47.0 19 80
Estate : {RS5/ADS) - Facultative Pond
29 Ladang Malakoff Penang  Mixed (SMR/LC) C 4.4 #naerobic/Aerobic 84.9 40.6 -
Bhd. . .
30 Henrfelta Kedah  SMR 11.0 dnaerobic/Aerobic 81.9 46.8 -
Rubber Estate - o Pond .
Ltd. .
31 | Padang Meika Kedah Concentrate 100.¢ .Anaerobic/ 106.0 450 1,000
. Factory ' . . Facultative Pond
32  Alma Rubber Penang - Mixed (CrepefSHR) ©17.0 No Tregtment 163.0 14 6
Estate Sdn. Bhd.. .
33  Bukit Selarong © Kedah Conventional 5.0 Anaerobic/ 22.5 300 250
) Estate (R58/ADS) - Facultative Pond
34 Ladang Victoria Kedah Convent ional 2.92 Ro Treatment 23.4 "1,850 850
- (SMR/RSS) ’
35 sSungei Ular Kedah  Mixed (ADS/SUR D 1 Anserobic/ Aeroblc ' 51.0 80 . 91
Estate ete.) Pond )
36 TPelam Estate Kedah  Conventional . 5.49 Anaerobic/Aerobic 9,52 200 250
Sdn. Bhd. . . {RSS/ADS) Pond ’ : : .
37  Lee Rubber Co. Penang  SMR 100.0 No Treatment 1,430.0 119 . 188
{PLe) Ltd. - . :
38  Selama Estate Redah  Mixed {SMR/OERR) 16.0 Anaeroblc/Aerobic 74.7 100 120
Factory ) Pond, Aeration )
39  Batu Lintang Kedah  SMR 16.0 Anaerobic/Aerobic 132.0 58 120
Rubber Co. Bhd. . : ) Pond ’
40  Southern . Penang  SMR’ ’ 35.0 No Treatment 45.5 241 49,7
Rubber Works . : '
Sdn. Bhd. .
41 Raybould ) Perak SMR 5.0 No Treatment System 32.7 138 200

rropoged &naerobic/
Aerobic Pond

42 - Sungei Wangl Perak Mixed  {(RSS/SMRS L 240 'ﬂnaeruhiclAeruBic 214.0 39 250

_ Estate Crepe) . . - Pond
43 Syn Seng Co. - . Perak Conventional (RSS) 16.0 Ho Treatwent Flant S8 - 500 250
_ ‘Sdn. Bhd. C _ : ; : o
44 - Tropicial Produce Perak Mixed (LC/Crepe) 50.6 Proposed Anaerétilon 366.0 1,070 83
Co. (Pze} Ltd. ; Pond or Oxidation ’
_ Ditch ' )
.45 Lee Rubber Perak Cenventlonal (RSS) 10.9 Treatment System 2.56 200 1250
Godavma 4 Smoke . in Operation :
House - . . ]
46 'I‘aip_ing Rubber Perak Conventionél 9.4 No Treatment . 42.2 32 180
Factory (o. (Crepe) . : _ '
47 _The -Windsor Perak SMR N 6.0 Anaerobic/ 34.5 200 250
Rubber Estate . : .Facultative Pond o
Led. S o _
48  Syn Seng Co. Perak Conventional (RSS} . 16.0 No Treatment 2.1 500 250
sdn. Bhd. _ S
" 49 Synn Lee & Co, Perak SMR ' 8.0 No Treatment 45.5 94 400
Sdn. Bhd. : o
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Table 6 INVENTORY OF PURIFICATION SYSTEM
FOR RUBBER PROCESSING (3/8)

o Actual Quantity of BODj & 55 of Treated
Code S - _Production Effivent __or Raw Effluent
No. Name of Factory State  Type of Production_  mt/day Purification System 103m3/year BOD3I(mg/1) 85{mg/1)
50 Batu Kawan - Perak  SHR 29.1 Data Not Available 303.0 133 106
Estate (MARDEL) . . ! -
51 Teik Seng'Co. - Persk  Conventlonal (RSS) 8.0 No Treatment 2.3 320 138
52 Lee Rubber Co. ‘Perak Conventional {RSS) 20.90 No Treatment Plant . 300.0 316 484
{Pre) Ltd. ’ :
53 Lee Rubber Co. Perak .SHR 280 Proposed Ponding 1,300.0 203 236
(Pte) Ltd. ’ . : .
34 United Gee Seng Perak SMR ’ 20.0 - Proposed Oxidation 180.0 314 323
Co. Sdn. Bhd. . Ditch ) : .
55 Lee Rubber Co: _ Perak  Mixed (SMR/RSS) 20.0°  No Treatment 432.0 153 -
(Pte) .Ltd. ‘ ) .
56 Malay Rubber Perak SMR 15.0 Anaerobic/Aerobic 150.0 s 46 48
Plantation Pinji © Pond
Factory ' .
57 Joo Seng Co. Perak MR . 40.0 No Treatment 319.0 ©99.3 B
. Sda. Bhd:. . _ . _
58 ' Bota Karan Perak  SMR } : 210 Mo Treatment '310.0 320 138
" Estate (MARDEL) . . .
59 - Kinta Killes Perak - SMR : 3.74  Anderobic/Aerobic 409.0 33 . -
Estate . . : Pond
60 Changkat ‘Salak Perak SHR : : 13.0 Ahaerobic/ 9%.8 126 ©392
Factory ) - Facultative Pond N
al Kati Estate Perak Conventional {ADS) © 2,46 _Anaetnbic]Aernbi 18.6 ) 43.8 126
. . ’ ¥ . . Pond - - ’
62 Kamuning Estate Perak SMR 12.0 Land Disposal 49,7 4,330 900
63  Tapegh Estate ‘Perak Mixed (LC/SMR/ 34,5 o Treatment " 328.0 1,950 . . 970
(HARDEL) . SLCH) . : . ’
64  Kilang Getah Perak Latex Concentrétipn 13.0 ‘Anaerobic/Aerobic 111.0 1,490 . . 450
Trolak . . ’ Pand
65 Xota Bahroe " Perak Mixed (ADS/SMR) 6.0 No Treatment . . 40.8 1,440 460
Estake . . . . .
66 .Ladarg Sungal . Persk SMR ) 4.0 AnasrobielAerobic 59.0 115 117
Chinoh ) Pond * .
67 Tanjong Halim Perak SMR a 11.0 Anaerobic/Aerobic 187.0 130 320
Factory . Fond
68 - Niqel Gardner Selangor  Mixed A 8.8 Ponding System - " 45.6 64 105
Estate . : L ’ : ) :

69  Sungel Tingel Selangot - Mixed . 16.4 Biological Ponding 88.4 45 163
. Estate : . Systgm L : )
70 ° Sg. Choh Estate Selangor SMR . : 7.0 Biclogical Fonding 57.3 127 80

- o o System ) -
71 Java Selangor Selangbr Latex Concentrate 1.72 Land Disposal . "6.8 625 720
- Estate ) i L - . . Ca
72 - Pusat = . Selangor  ‘Mixed ’ 5.86 Ponding System 59.3 00 224
Penyelidikan - to - : :
Getah Malaysia . : . . : ’ : :
73 Hock Lee Selangor  SMR ’ 8.0 Biological Ponding 306.0 103 150
Enterprises R . - Amaerobic &
Sdn. Bhd, Aerobic . )
M Gukhrie Rubber Selangor  SHR 2.5 Land Dispozal 13:1 2,860 1,300
Processing Sdn. - ) .
Bhd. Haron

Factory
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Table 7

FOR RUBBER PROCESSING (4/8)

INVENTORY OF. PURIFICATION SYSTEM

Actual Quantity of ‘BOD) &S5 of Freated
Code : . Production Effluent or Raw Effluent
Ne. Name of Factory State - Type of Production me/day Purdfication System 103m3/year BOD3(mg/17). 55(mg/1)
75  Chong - Hin Selangor = SMR 10.0 Complete Recycle - - -
Rubber . .
76 lLee Latex Selangor Latex 29.3 Oxidation Ditch 118.0 47 101
27 Lian Hin Selangor  SHR 80.0 Proposing 785.90 142 221
Ru"ﬁber Factory .
78 FEbor Division SEiangor TPC (Conventional 5.0 Biological Ponding 29.8 71 - 260
Seafield Estate Grade) : - Anaerohlc &
Aerobic _ )
79 Lee Rubber Selangor  SHR 26.0 Chemical & Ponding 300.0 170 452
(S$'gor} Sdn. :
Bhd.
80 Ban Lee Sdn. Federal SMR 14.0 No Treatment 60.3 101 250
Bhd. Territory ) ) ’
8L  Wilkinsen Selangor  Conventional Grade 12.0 Chemical Floccula- 360.G 156 160
Process Rubber ’ - tion, Sedimentation -
Co. Bhd. ] Trap ’
82  Lee Rubber Selangor  5HMR BG.0 Chemical System & 708.0 265 11
‘(Sel) Sdn. Bhd. . : Oxidation Ditch
83 H&C Latex Selangor latex Concentrate 28.0 Ho Treatment 86.3 3,390 208
Petaling C
B4t  Yee Seng Selangor  SMR 23.0 Rotary Drum Filter 48.0 50 100
Amal gamated & Aerobic Ponding
. Sdn. Bhd- .
85 Bukit Rajah.SME Selangor  SMR 10.8 Treatment System 16.2 599 1,490
" Factory )
86  HARDEC Dlu Selangor  SMR 22,0 Mechanical System 233.0 © 239 80
Langat ) Completed in Feb. : :
. 1981
87  Hest! Country Selangor Conventional Grade 9.44 - Biological Ponding 261.0 - 200 250
Estate System C
88  Prang Besar Selangor  Mixed 24.0 Biological Ponding 210.0 200 118
Estate ) System
89  Brookland Estate Selangor Latex Concentrate 8.0 No Treatment 70.6 800 300
Latex Factory :
90  Lee Yan Kee Selangor  SMR i0.0 No Treatment 3.1 250 648
SMR Factory
91 . Ladang 5g. Selangor  SMR 2.43 Biological Ponding 22.9 200 250
Rinching System ] :
92  Sg. Mahang Negeri SHR 13.5 Biological Ponding 114.0 38 200
Estate Rubbet Sembilan System
Factory : L - .
93 Pajam Estate Negeri Conventional Grade 4.8 Biological Ponding 28.6 21 86
Sembilan . System .
95 New Labu SHR Negerd SMR 7.0 Biological Ponding 41.7 343 240
- Factory Seabilan ~ Anaerobie: & :
Aerobic
95  Sepang Estate Selangor  SHR 21.0 Biological Ponding 64.2 44 - 250
) System : '
96  Jemina Estate Negeri SMR 5.5 Ro Treatment 27.3 302 250
Sezbilan "
97 . MARDEC Ulu Ara Negeri Latex Concentrate 11.5 Ho Treatment 42.4 3,380 420
Sembilan . ) :
98  Senawang Estate Negeri Latex Concentrate 15.0 Biolegical Ponding 68.4 450 ‘1,000
(Factory) Sembilan : Systen )
99  GRP Sda. Bhd. Negeri Latex Concentrate 68.3 Land Disposal 214.0 2,400 1,100
Sembilan '
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Plantation SMR
Factory

Melaka

P49

System E

Table 8 INVENTORY OF PURIFICATION SYSTEM. -
FOR RUBBER PROCESSING (5/8)
Actual Quantity of BOD3 & 85 of Treated
Code : . ) . Production . Effluent or_Raw Effluent -
Mo. Name of Factory State Type_of Production mt/day Purification System 103m3/year BOD3(mg/l) S55(mg/l)
100 Chembong Estate  Megeri 20.6 Blologileal Ponding 21.3 21 73
. Sembilan . . '
101 Lee Rubber Co. Negeri Mixed 24.0 No Treatment 213.0 170 288
(Pre) Led. Sembilan ' )
182 Leang Hin San " Negerd SMR 5.0 Ponding System 34.1 200 250
Sdn. Bhd. Sembdlan _
103 Siliau Estate ‘Negeri Conventional Grade 5.0 Aerators and B85.7 18 200
Lower Grades Sembilan Sedimentation
Factory Fonding
104 Lam Seng Regeri 32.0 No Treatment 52.4 180 185
Hanufacturing Serbilan
Enterprise Sdn. ’
Bhd. )
105 HNam Hong Negeri 30.0 No Treatment 328.0 67 200
Trading Co. Sembilan
Sdn. Bhd,
106  Sheet Rubber Kegeri ~ Conventional Grade haQ, Biological Ponding 0.0 68 200
Factory ‘Senbilan - System )
"107 Bradwall Estate HKegerl Conventional Grade 7.9 Biological Ponding - 53.8 204 250
' Sembilan . System :
108 Gan Teng Siew Negerd _BMR 7.0 Biological Ponding 42,0 26 200
Realty Sdn. Bhd. Sembilan ' System ' :
109  Ladang Seremban Negeri SHR 6.5 Biological Popding 22.4 -300 250
' Sembilan System
110  Atherton Estate . Negeri Mixed 10.0 Land Disposal 66.0 28 10
Sembilan - . :
111 SMR Factory, Sg., Melaka SMR 5.0 Anaerobic/Aerobice 42.0 700 i75
:Bghru Estate . o * Pond : ]
112 Lee Rubber Co. Helaka Mixed 35.0 No Treatment 489.0 275 412
(ete) Ltd. - o
113 Jasin'_ bDivisfon, Helaka Conventlonal Grade 6.12 Eiological Ponding 9.0 28 140
Merlimau Estate ' System
114 _Regent Skim Regeri Skim This factory will function only if Punlop Bahau & Paya Lang
. Factory Sembilan ’ © factory 33 not functioning :
115 Kota Trading Hegeri . BMR - A4.0 Biological Ponding ©213.0 79 136
Co. Sdn- Bhd. Sembilan ~ Systenm C o ’
116  Regent Lafex . Regeri Latex Comcentrate This factory will functfon only if Bahau & Paya lang
‘Conc: Factory ' Sembilan ’ factory i mot function ' :
117 Kilang Getah Hegeri. Latex Concentrate 17.9 Oxidation Bitch 95.4- 11 52
Rembau Latex Sembilan ’ :
Factorty )
118 Tian Teck Sdn. Melaka SMR 20.0 100% in yse again - - -
Bhd. . . _

119 HARDEC Duriasn Melaka  Latex Concentrate 22.0 Biological Ponding 90.1 288 616
~ Tunggal : o . System ) -
120 Yee Hoch Rubber HMelaka Conventional Grade 5.0 Data Not Available 13.6 450 400

Malacca Sdn. . ) . )
Bhd.
121 Chabau Estate -Melaka Conventional Grade 4.41 Biological Ponding 13.1 200 ‘250
) Systea
122 Melaks Tang Bee Melaka Mixed 75.0 Biologlcal Ponding 210.0 88 100
. Syetem : ) : _
123 Rubber Trust SHR 15.4 Biological Ponding 135.90 100 230



Table 9

"FOR RUBBER PROCESSING (6/8)

" INVENTORY OF PURTFTCATION SYSTEM

Quantity of BOD3 4 85 of Treated

Factory

P-50

Systenm

. Actual
Code . . Production Effluent or Raw Effluent
No.  Name of Factory State Type of Production mtfday . Puriffcation System 103m3/year BOD3{mg/1) 5S(mg/l)

124  GRP Sdn. Bhd. Melaka  Mixed 64.9 Land Disposal 254.0 3,150 450
Tebong Factory

125  Tanah Merah Johor Mixed 9:25 Bioclogical Ponding 90.0 200 300
Estate

126  Sagil Estate Johor SMR 6.0 Biological Ponding 47.6 60 174
Tangkak

127  Tangkak Estate Johor SMR - Biological Ponding 491.9 126 60.7

128 Devan SMR Melaka  SMR 22.0 Anaeroble & Aerobic 129.0 79 . 210
Factory . Ponding . )

129  Seng Fong Johot Remiller Crepe 5.0 Bilological Ponding 3.14 22 . -

130  Ban Seng Hong Johor SMR - Biological Ponding 14.4 200 - 122

131" Lée Robbetr Co. Jehor SMR 22.0 Ponding System 207.0 198 342

©oLed. | : Completed by March
1981

132  Lee Rubber Sunget  Johor (SMR 10.0 No Treatment 4.22 403 137
Mati . .

133 Yam Joo Hong Johoy SMR - Biological Ponding 52.8 312 298

134 Eversharp Rubber Johor SMR - Biological Ponding 60.4 359 210
Industries - :

135  H5C Latex Sdn. Johor  Latex 25.2 Biological Ponding 98.2 155 -
Bhd. : Lo

136 Paya Lang Johor  Latex 26.0 Biological Ponding 94,4 100 360
Factory : .

137 MARDEC Grisek Johor SHR 28.0 No Treatment . 329.0 102 248

138  Lee Rubber Co. Johor SHR 36.0 No Treatment 480.0 200 . -
(Pre) Ltd. )

13% . MARDEC Kuala Negerl SHR 31.5 No Treatwment 189.0 331 396
Pilah Sembilan . '

140, Voules Johor Latex Concentrate - No Treatment 52.4 2,350 587
Concentrate ’ ’
Factory }

141  Johol Estate Negeri SMR 11.8 Biological Ponding 27.8 140 113
SHR Factory Sembilan System )

142 Kian lLee SMR Johor SMR 43.0 Mo Treatment 96.0 96 85
Factory

143 Toﬁg Le; Chan Johor Conventional Grade - Mo Treatment . 6.82 198 114

144  North Labis . Johor SHR - Biological Ponding 107.0 100 150
Estate ’ - :

145  Seng Guan Johor SHR 8.0 Biological Ponding 3.55 162 283

146  Yaa Hua Trading - Negeri Conventional Grade 5.0 Ho Treatment 655,0 668 608

- Co. Sdn. Bhd. Sembilan

147  Lee Rubber Johor  SMR 15.0 Biological Ponding. 9:98 200 -

148  FELDA Pasir Negerl Mixed 30.7 No Treatment 396.0 816 379
Besar Sembilan :

149  Kota Trading " Johor SHR 20.0 Ho Treatment 72.0 278 188

150 . Kota Trading :Johor SHR 18.0 Froposed Ponding 150.0 230 -

. ' System

151 - Tawakal Co. Johor SMR 7.0 Biclogical Ponding 46.8 182 66
Sdh. Bhd. . System ;

152  Claire Estate Johor  SMR . - " Biologicel Ponding 37.7 3B 80

153  lLadang Seri Johor SMR - Biolqgical Pohding 100.0 &00 413
Cading ’ .

154  Eastern Rubber Johor SHR - Biological Ponding 60.0 63 46



Table 10 INVENTORY OF PURIFICATION SYSTEM
. FOR RUBBER PROCESSING (7/8)
. Actual Quantity of BOD3 & 55 of Treated

Code : . Production Effluent or Raw Effluent

He. Name of Factory State Type of Production mt/day ~ Purification System 103m3fyear BOD3(mg/1l} $S{mng/1})

155 Hoe Mock Johor SMR 15.0 Charcoal Filter Bed 22.3 - 172 0

156 Chan Wing SMR Johor SMR - Blological Ponding 54.0 48 80
Factory : .

157 . Lee Rubber Co. Johor SMR 12.9 ‘Biologlcal Ponding 2,09 - 823 " 408

: Led. .

158 | Tropicai Produce , Johor SHR 27.0 Biological Ponding ] 16_»3.0 200 -

159  Pontian H#iap Heng  Johot Cotpu Crepe 5.0 No Treatment . 35.0 75 300
Trading Co. Sdn. : '
Bhd.

160 Mount Austin Johor  SMR - Biological Fonding 71.8 109 82
Estate

161 Soon Cheong Johor SMR 20.9 Anaerobie Pond 6.4 83 | -
Rubber Co. Sdn.
Bhd. )

162 Mardec Kulai Johotr Latex 27.8 Blologlcal Pending 330.0 1,159 220
Factory . ' ’ '

162 - Lee Latex {Pre} Johor Latex 30.0 No Treatment 81.0 1,953 220
Led. - : . .

164  Foh Cheong SMR Johor SHR 4.0 Biological Ponding 15.6 84 -
Factory . .

165 Ladang Tebrau Johor  SMR - Biological Ponding 27.0 " 200 92

System ’ ) )

166 Kulai Besar Johor  Mixed 6.0 No Tredtment 112.0 200 146
Estate : . :

167 Lee Plantatlon Jehor Latex Concentrate 27.0 Biologicsl Ponding 154.0 75.2 -
Ltd. ’ System

i68 Lee Rubber Co. Johor SHR 20.0 ‘Ponding System to be - 330 © 350
(Pre}. Ltd. ready by Jan. 1981

169  Teluk Senggat Joher  SMR 7.5 Biological Ponding 56.2 158 140
Estate .

170 . Keck Seng Johor SMR 12,0 Biologlcal Ponding 273.0 200 . 250
Ladang Tong Hin ’ '

171  Kebun Rengam Johot SMR - Biological Ponding 16.0 C 648 215

172 Cuthriué, Johor Mixed - Land Disposal 4.74 1,900 ‘800
Layang-layang Anaercbic Lagoon ‘ ) ) :

173  Tropical Produce Johoer ‘Latex Concentrate 38.0 No Treatment 190.0 1,580° 196

174  Ladang Tai Tak Johor SHR - Biological Ponding :28.1 200 180

175  Seong Tal Johor  SMR 4.5 Biological Ponding 60.0 145 112
Plantation Bukit System B .
Pulai Estate .

176 . Ulu Tiram Johor  SMR - No Treatment - 408.0 200 232
Manufacturing : :
Sdn. . Bhd. _ o . _

177 Ladang Hengkibol = Johor Latex Concentrate 74.6 " Biological Ponding 251.0 85 B4
Rivertex o System

178  lLadang Bukit Johor SHR - Land Disposal 12.0 706 307
Paloh i . : ) i

179 Tech Huat Johor - SMR - Biological Ponding 15.3 200 250

180 . Rukit Dinding Pahang = Mixed - Biological Ponding 78.0 ©. 34 40
SMR Factory . .o

181 Kilsng Getah' Pahang . SMR = Data Not Avallable 389.0 169 i46
Felda, Kg. Awah ) . . '

182  Budu Estate Pahang ° Conventional Grade 4.2 Biological Ponding 37.9. 59 85



Table 11 INVENTORY OF PURTFICATION SYSTEM
FOR - RUBBER  PROCESSING (8/8)

3 " Actual ' Quantity of BOD3 & §5 of Treated

Code ) Production L Effluent or Raw Effluent

No. HName of Factocy State Type of Production mtfday - Purification System 103m3/year BOD3I (mg/i) S8{mg/1)

183 Ladang Xarmen Pahang  SMR 4.5 Anacroble & 2.36 217 127

. : Facultative Ponds .

184 Boontong Estate Pahang  SHMR 5.7 Biologlical Ponding . 61.1 100- 3,000 5- 500

185  Tuan Factory Pahang  SHR : 12.0 .Biological Ponding 147.0 20 47
KL~K ’ System :

186  Cheroh Estate Pahang  SHR 7.0 Biological Ponding 36.0 ] 26

187 Kilang Getah’ Pahang  SMR - Bielogical Ponding 97.2 65 40
SMR =~ Bilut Syskem
Valley ’ . f

188  Takau Estate Pahang SHR - Blological Ponding 23.1 200 -

189  LYL Rubber Sdn. Pahang - SMR 30.0 Biological Ponding 17.7 200 ’ -
Bhd. ‘ i )

190  Temerloh Rubber Pahang  SHR ' - Biclogical Ponding . 7.2 72 108
Estate Bhd.

191  Hentakab Pahang  SHMR - 21.0 Treatment Under C154.0 203 500
{MARDEC) R .
Factory . . : .

192 Selbourne . Pahang  SMR - Biological Ponding 54.6 50 ao
Estate ’

193 Syarikat Perba Pabang  SHMR 15.0 No Treatment 95.8 300 -

- . 8dn. Bhd. ’ .

194 Bahau Latex Negeri Latex Concentrate 20.1 Biclogical Panding 70.6 100 1,000
Concentrate Sembilan

195  Bahau SMR Negeri SMR : 8.0 Biological Ponding 63.9 3 10X
Factory Sembilan System '

196  Lee Rubber Co. pahang  SHR 25.0 No Treatment 192.0 205 426
(Pte) Ltd. ; )

197  Chuan Lee ‘Pahang  SMR - Biological Ponding 43.6 30 10
Rubber Factory
Sdn. Bhd. .

198  MARDEC Gambang Pahang  Mixed 25.5 Data Not Available 170.0 5,750 552

199  Kuala Brang Trengganu SMR 20.5 ¥e Treatment 271.0 113 120

: (MARDEC)
- Factory
200 Lee Rubber Kelantan Conventional Grade 10.0 Ponding Systea - 70 - 32
- Co. Ltd. . ’ . : .

201 : Seng Hin Rubber Kelantan SHR _ - Biological Ponding 720.0 176 328
(M) Sdn.- Bhd. : ) ’

202  Pasir Gajah Xelantan  Mixed - Biological Ponding 12.7 200 17
Estate

203  ¥uvala Pahi Kelantan  SMK 2.34 Biologlcal Ponding "34.4 28 38
Estate - ‘ . . '

204 - Kerilla Estate Kelantan  SMR - Biological Ponding 75.0 82 162

i i : _ : Syatem © :

205 lee Rubber Co. Kelantan  SMR : 32.0 Proposed Biological 300.0 - 200 452
{Pte) Ltd. . : Ponding Systes ‘

206 Lapan Kabu Kelantan  SHR ' 3.1 Biological Ponding . 21.3 200 54

© SMR Factory . . System :
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Table 12

‘SUMMARY OF EXISTING PURLFICATION SYSTEMS

USED IN RUBBER PROCESSING FACTORIES IN
PENINSULAR MALAYSIA

Type of Purification System

North  Central
Region Region

Scuth East
Region Region Total

‘o BIOLOGICAL PONDING
. ‘Anaerobic

19(2) 31

1 1

P-53

. Anaerobic & Aerobic 31(3) 17(1) 98(6)
. Anaerobic & Facultative 8 - - 1 9
. Anaerobic & o
Stabilisation "2 - - - 2
Sub-total C29(2) 31 32 (3) 18(1) 110(6)
o PONDING & MECHANICAL
TREATMENT '
. Anaerobic, Aerobic &
Aeyation ' ! - - - 1
. Aeration Pond -1 S - - - {1
. Aeration & '
Sedimentation Pond - 11 - - {1
. Aerobic & Rotary :
Drum Filter - 1 - - ]
Sub~total 1(1) 2(1) - - "3(2)
o MECHANICAL TREATMENT
. Oxidation Ditch —{® S 2 - - 2(3)
. Sedimentation Trap ’ | - - - 1
Sub-total 1(3) 2 - - 3(3)
o CHEMICAL TREATMENT
' . Ponding & Chemical - 1 - - 1
. Oxidation Ditch & ‘
Chemical - 1 - - 1
Sedimentation Trap
& Chemical - ] - - ]
. Charcoal Filter Bed - - | - ]
Sub-total - 3 t - 4
o ANAEROBIC LAGOON &
LAND DISPOSAL - - 1 - 1
o LAND DISPOSAL 3 5 1 - 9
o' COMPLETE RECYCLE ] 2 - - 3
o NO TREATMENT SYSTEM 20 13 12 3 48
o DATA NOT AVAILABLE 6 - 2 13
o TREATMENT SYSTEM _
UNDER CONSTRUCTION = - - 1 I
Total 67 . b4 50 25 206
Remarks ; Figureé in brackets indicéte the tfeatment'system,still
in proposal stage, ' ' o
North Region; Perlis, Kedah, Penang, Perak; Central
Region: =~ Selangor, Negeri Sembilan, Melaka; South
Region: Johor; FEast Region: Pahang, Trengganu, Kelantan.
Source; ‘REf. 20



Table 13 CHARACTERISTICS OF PAIM OIL
MILL EFFLUENT

Unit: ‘mg/l except pH

Steriliser Hydrocycloﬁe _Clarifiqatioﬁ . Final
Parameter . Waste Waste " Waste Effluent
pH 5.0 - 4.5 4.7
0il and Grease 4,000 300 7,000 6,000
o, | 23,000 5,000 . 29,000 22,000
cop 47,000 15,000 - 64,000 61,000
Suspended.Soilds 5,000 7,000 23,000 18,000
Dissolved Solids 34,000 : 100 . 22,000 21,000
Total Nitrogen 600 | 200 1,200 800
Ammoniacal Nitrogen - 20 - _40 _ 35

Source; Refs. 4 & 21
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Table 14 INVENTORY OF PURIFICATION .SYSTEM
FOR PALM OIL PROCESSING (1/7)

Average ' Average .
Production Quantity of BOD3 & 85 of Treated

Code = . of FFB Effluent - or Raw Effluent

No. Hame of Factory State ptfday Purification System 103m3/year BOD3{mg/1} $S(ma/1}
1 * Kilang Kelapa Kedah 160 Biological-Anserobic R 33.4 w80 W 180
Sawit, Bukit ' Ponds '
Mertajam
2 % ¥ilang Kelapa Pestang 130 Biological~Anaerebic W: 339 H: 43
Sawit Batu ) & Aderoble, Land
Kawan Disposal

3 % Unitfed Dil Palm Province 300 Oxidation Poud W 52.4 H 500 Wi 500
Industries Sdn. Wellegley ’

Bhd. .

4 % Guan Pald 01l Penang 80 Oil Trap, Anaerobic L: 14.4 ‘L 5,000 L: 2,500

Mill Sdn. Bhd. | Pond, Facultative
Pond, Land Appli~
cation, Land

) Disposal

5 ¥ilang Sawit Penang : - Data Not Available
Dilot 1808 ) . ;

& ** Lilang Kelapa - Perak 240 Data Not' Available W: 37.5 Wi 0.36 me/day

] Sawit Tali Air . . . . .

7 * Kilang Kelapa - | Perak 161 Floccultation Tank Ww: 30.8 Wi 145 W 1,340
Sawit Gula . : .

Estate .

8 ' * Kilang Xelapa Perak 322 As Like 1978's Wi 64.0 W =200 Wi 830

. Sawit Kalumpong ) ] Subpission

9 % Temerloh 011 Perak 160 Biological-Anaerobic ’ L: 5,000
Mill Sdn. Bhd. Pond _ )

10 * Taiping 0il Perak 420 Anaercbic Digestion, L: 82.1 L 195 oL 11D
Industries Sdn. Land Pisposal -

Bhd. : o

11  * Kilang Kelapa " Peral 240 Anaerobic Digestion Wi 40.7 Wi 560  wW: 600
Sawit Syan Aeration Pond :

12 * Bukit Bersatu Perak 200 .Biological~Chemical L: 36.0 L 867 L: 116
Palm Oil Treatment, Land :
Industries Sdn. - Disposal
Bhd. . - ‘ : . : . .

13 % Anson 0il Perak 136 Ho Treatment Plant W: 18.9 W 12,100 " .M: 26,900
Industries Sdn. Presently =~ Com~ :

Bhd. . ) " pleting in December,

. . i . 1980 ) .

14 ®* Kilanpg Kelapa Perak 415 Data Net Available W 2.0 W: 0.54 mt/day
Sawit Nova Scotia ' : . .

15  *% Syarikat Peladang Perak ' 48 Data Not Available W 7.2 W 0.59 wt/day
Perusahaan .Minyak ' '

Sdn. Bhd.

th * Kilang Kelapa Perak | 172 . Anzerobic Digestion W 32.3 W 100 W: - 400
Sawit Selaba . : ' Followed by Aeration’ :

17 * Jenderata Estate Perak 399 | Blological ‘Anaerobic W: 68.9° W: 700 W: 90

o Palm ¢11 Mili : ) L :
18 '* Kilang Kelapa Perak 208 Biological-Anaercbic W 29.5 W: 103 W 550
: Sawit Federal & Aerobic Lagoons . ’ :

19° * Agriculture Falm Perak . 340 Anscerobic Biological W: 48.0 . W: 1,000 ¥: 3,500
Cil Mill Sdnm. C Treatment, Aerobic :

Bhd. . Bivlogical Treatment

Remarks; W : Effluent into Hatefcourse
1. : Effluent onto Land
® : Information carried out by DOE in 1980
Kk p

Information carried out by DOE In 1978
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INVENTORY OF PURIFICATION SYSTEM

Table 15
FOR PAIM OIT, PROCESSING (2/7)
Average Average : :
Praduction - Quantity of BODY & 85 of Treated
Code - ‘ o of FFB o Ef fluent ... 5r Raw Effluent
No. Mame of Factory State mt/ day pPurification System 103m3/year BOD3 (mg/l) S5 (mg/1)
20 * Ktlang Sawit Perak 48 Anaerobie Pond, W 6.05° Wi 1;250 We 980
Gabungan Perusahaan Aerator Pond ’ :
Minyak Lengkap
Sdn. Bhd. b .
21 * Chuan Choon Perak 64 Biological-Anaerobic W 23.0 W 1,000 W 600
Sdn. Bhd. ) Ponds . ’ ] o
22 * Kilang Kelapa Perak 110 Anaerobic Lagoons, {h": 7.92 W 400 w 140
Sawit Sexi kerobic Lagoons L 1.71
Pelangl
23 Ganda Palm 011 Perak - Pata Not Available
Mill ) )
2t & Pperak Moter Co. Perak 200 Blological-Anaerobic W: 30,0 Wi 56 W 48
Sdn. Bhd. Pond . :
23 % Fong Lee Perak 160 Blological Ponding, L: 5,000
: Sawimiryak Sdn. Anaerobic & Aerobic o
Bhd. Ponding
26 * Kilang Kelapa Perak 132 Anaerobic Digestion 1/7 - 30/10 177 - 30/10
Sawit Ladang 22,8 m/day 25,500 27,600
5g. Samak “,1n1;zwz
‘1o Discharge
1/3 - 30/6 1/3 - 30/6
79.2 w3/day <100 <2400
27 - * Xilang Kelapa Perak 3 Biological-Anaerobic - W 21.3 Wi 485 LE 120
Sawit ¢lu Bernan ’ Ponds : L: 1G.6 ;
28 % Kilang Kelapa' Perak 400 Biological Treatment “Wi 63.0 W: 16,000 H: 12,500
Sawik Felda : . : :
(Trolak)} (FELDA)
29 #** Kilang Kelapa Perak 480 Data Nor Available W: 51.3 W: 0.08 mt/day
Sawit Ladang .
1.ima Relas
30 #* Rilang Kelapa Selangor 400 Data Not Availsble Wr 71.7 W: 239 mt/day
Sawit 3g.
. Dusun/M/5 Felda .
31 . ** Kilang Kelapa Selangor 194 " Pata Not Available W 29.1 W: 3.35 me/day
’ Sawit Riverside : . : ]
32 ** Kileng Kelapas = S$alangor 718 Data Hot Available Wi 32.4 W: 0.62 mt/day
Sawit Tennamaran - ’ o
33 *x Kilang Helaps Selangor 50 Data Not Available - w: 3.9 W: 0,006 me/day
Sawit Sungai .
) Tinggl .
34 k% Kiléng Xelapa Selangor 303 Data Mot Available W: 45.6 Wi 0.076 mt/day
Sawit Bukit ’ -
Keraiong ]
35 %% gilang Kelapa Selangor 288 Data Mot Available W 46,6 W: 0:62 at/day
Sawit Golconda . . ) ‘ o
38 % Kilang Sawit . Selanpor 400 Data Mot Avallable W: 8.0 W: 0.3 wifday
' Bukit Rotan . .
37 ** gilang Kelapa Selangor 04 Land Disposal Lt 54.&
Sawit Tuan Mee ) :
38 %% flmina Palm Selangor 232 Data HWr 34.8 Wi 5.79 mt/day

Remarks; W

0il Factory

L
&

ok

Effluent . into Watercourse
Effiuent onto Land

Information carried out by DO
Information carried out by DOE in 1978

Hot. Avallable

E in 1980
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Code
_No.

39 .

40

41

42

43

44

45

46

¥

48

49

50

51

52

53

.54

55

56

57

58

Table 16

INVENTORY OF PURIFICATION SYSTEM
FOR PALM OIL PROCESSING (3/7)

- Average Average
. Production Quantity of BOD3 & 85 of Treated
: of FFB o  Effluent or Raw Effluent
‘Name of . Factory State mt/day - Purification System 1033 /year BOD3 {mg /1) S5 {mg/l)
#% gilaag Minyak Selangor 110 Data Not Available W 19.8 Wi 1.23 mt/day
Jaya Sdn. Bhd. : s .
** ¥ilang Kelapa Selangor 533 Data Not Available Ww: B1.0 W: 0.01 mt/day
Sawit Bukit
Raja .
*k Yeat Estaﬁe Selangoy 452 Pata Not Available W 67.8 W: 3.73 mtfday
Palm Of1 Mill L
T A% Kilang Kelapa Selangor 400 Bata Not Avajlable W 36.0 W: 2.1 mt/day
Sawit Brookland ) : .
* Kilang Kelapa Selangor - 181 Anaercbic Digestion Wi <100 Wi =400
Sawit Dusun Aeration
furian .
* gilang Kelapa Selangor a6b Anaerobic -& Aerobic . W: 70.2 Wi =<1,000
§awit Fermanagh : Bigestion '
{Banting) .
** Kilang Kelapa Selangor 76 Land Pisposal L: 11.4
Sauwit Lee Ching . :
‘Cheng Dengkil ) :
* Kilang Sawit Selangor 100 Anaerobic Digestion, L: 52.8 L: 1,730 Li 580
Havy's Land Disposal )
* Seri Langat Palr  Selangox 300 Biglogical-Anaerobic, W:. 24.0 W: 100 | H 100
01l Mill Sdm, : _Aerobic & Aeration
Bnd. ‘ T S
*% Rilang Kelapa Selangor 203 Data Not Available W: 54.0 Wi 1.48 mt/day
Sawit Sungal . .
Sedu . .
% Kilang Kelapa . Selangor 350 Anaerobic Pond W: 60.5 *H 500 B H 500
Sawit Morib :
Sdn. Bhds
Ak Kilang Sawit Selangor 64 Data Not Available Wwr 9.6 Wi 0.95 mt/day -
Tumbuk ) ] ! . . )
* “Kilang Kelapa ' Selangor 200 ~ Biological Anaerobic W 31.0, YW =100 Wi =400
Sawit Sepang ' Digestion & Aeration :
»» Kilang Kelapa Selangor 270 Land Disposal =~ L: 48.0
Sawit Telek : :
., Merbau .
- #% Kilang Kelapa Hegeri 280 Land Dispesal L 26.1
Sawit Ladang Sembilan ) .
Tanah Merah
*  Rantau Palm Negeri " 547 Anzerobic Digestion, L: 107.0 L: 192 L: 1,700
04l Factory Sembilan Land Disposal
*% Kilang Sawilt Negerf 60 Data Not Avallable . Wr o 12.0 ¥: 0,2 mt/day
~ Rantau Sembilan : )
** piomand Jublee Melaka 153 Land Disposal L: 22.8
Palm 011 Factory ! .
* Sri Lingga Sdn. ' Melaka 160 . Anaerobic, Aerated Lt 500
Bhd. . . & Aerated Ponding
. NRam Léong Johore - Data Not Available
‘Developnent Sdn. .
Bhd .
Remarksi W : FEffluent into -Watercourse
L : Effluent ‘onto lLand
% : Information carried out by DOE In 1980
*%: ' Informatlon c8rried out by DOE in 1978
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INVENTORY OF PURIFICATION SYSTEM

Table 17
FOR PALM OIL PROCESSING (4/7)
Avarage Average
Production ‘Quantity of
Code . : of FFR Effluent
No. Name of Factory State nt/day Purification System lﬂ3m2[year
52 * Nam Bee Company Negeri 500 #naerobic, Aerated &
Sdn. Bhd. Sembilan Aerobic Ponding
60 % Genas 0Ll Mill Negerd 320 Oxidation Pond Wi 37.6
Sdn. Bhd. Seabilan
61 %% Kilané Kelapa Johore 10 Data Not Available Wi 113.4
Sawit Gomall
62 % Kilang Kelapa Johore 217 Aetobic Pond with 1/7 - 3047
Sawit Noordanol Aerator Hydrocylone &%.8 m3/day
. Sedimentation Tank W 178 ~ 30/11
No DBischarge
1/12 Onwards
. 98.4 m3/day
63 * Johore Labis Johore 420 Blological-Anaerobie L: 18.6
Estate - Pond, Land Disposal
64 * Chan Ring Johave 800 Blolegical-Araereblc : 120.0
Palm 011 .
65 * Kilang Kelapa Johore 350 Land Pisposal L: 68.3
Sawit Yong Peng :
66 % Syarikat Johore 320 Biglogical-Anaerobic L: 47.1
- Perusshaan Kelapa Popd, Langd Disposal
Sawit Sdn. Bhd. System
67 * C.E.P. Rengam Johore 423 Anaerob'ic_'freatment. L: 120.0
Palm 0il Mill Land Application, :
. “ Land Disposal
68 & Kilang Sawit Johore 392 Bilnlogical Treatment H: 164.0
Bukit Besar ' '
69 * Praser Palm Johore 330 Biclogical-Anaerobic W 78.90
Qil Factory Ponds, Land Disposal
70 * KXilang Kelapa Johore 473 Anaerobic Digestion Lt 54.0
- Sawit Kulai :
Benta Plantation
71 # South Johore Johore 160 Chemicsl Bfological L: 144
Processing Sdn. Treatmsnt Plant, -
Bhd. dnaerobic Digestion
Ponds, Land Dispusal
72 %k Kileng Kelapa Johore 180 Data Not Available W: 24.3
Sawit Sempoerna
73 %% ¥ilang Sawlt Johore 400 Biological Treatment H: 45.7
Semencu
74 * Kilapg Kelapa Johore 868 Land Dispossl L: 134.0
sawit Ulu Rewmis ) ’
75 & kilaag Kelepa Johore 400 Blologlcal Treatment H: 4.5
Sawit Kulal .
76" . % Rilang Sawit Johore 184 Biological-Anserabic 4 69.1
. Tai Tak Ponds )
77 . * 'Kilang Sawit Johor 600 ‘Biological Treatment W: 112.0
Alr Tawar :
78 ** Kilang Kelapa Joher 320 Data Not Available Wi 58.0

Sawit Kok Seng
(M} Sdn, Bhd.

Remarks; W :
Lo

Effluent inte Watercourse
Effluent onto Land
Information carried out by DOE in 1930
Infermation carried out by DOE in 1978
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BOD3 & 8% of Treated
or Raw Effluent

BOD3 (mg /1) $5{mg/1)
Lt =500
e 500 We 600
1/7 - 3047
H: 21,500 . Hp 20,400
1/12 Onwards
H: <100 W =400
L: =200 L =1,000
L: 524 L: 4,200
L: 170 L1 140
L 1,990 L: 11,500
Wi 26,900 W 27,600
H1 20,000 Wr 18,000
W 200 W: 1,050
Lt 35 W 85
¥: 0.49 wt/day
W: 19,800 - Wi 6,770~
28,800 7,930
W: 26,700 W: 28,300
W 3,700 S W 190
W 20,000 - W: 5,000~
35,000 30,000
W: 0.61 mt/day



- INVENTORY OF PURIFICATION SYSTEM

{FELDA)

Remarks; W

*

Effluent into Watercourse
Effluent onto Land
Information carried cut by DOE in 1980
Information carried out by DOE in 1978

Table 18 vy
FOR PALM OI1L PROCESSING (5/7)
Averape Average
Production Quantity of BOD3 & S8 of Treated
Code . of FFB . EFfluent or Raw Effluent
_Mo. ' Name of Factouy State mt fday Purification System 103m3/yenr. BODq (mg/1) 55{mg/1)
79 * Kilang Kelapa Johore 450 ¢ Biclogical-Anaerobic, L 77.5 L: 5,000
Sawit (Ulu Tiram} Land Disposal ) )
80 * Kilang Sawit Johore 400 Biological Treatment + 193.0 W: 21,200 W 18,400
‘Penggeldl . :
81 Kilang Sawit Johore - Data Not Available
Felda Sening
82 _ Ulu Sebal Palm Johore - Data Hot Avaflable
011 Mill : ‘
8) * . Kilang Kelapa Johore 475 Aerobic & Agseroble L: 97.0 L: 31,000 ¢ 22,000
Sawit Paloh Pond, Land Bisposal : :
84 * Kilang Kelaps Johore 80 Anaerobic & Aerobic W 14.4 Wi 500
Sawit Pamol - Lagoon, Stabiliisation
. Pond : .
85  ** Kilang Kelapa Johore 336 Data Not Available W: 72.0 W: 1.18 mt/day
Sawit Ladang
Pamol
86  **% Kilang Kelapa Johore 100 Land Disposal L: 18.0
Sawit Paloh ) :
{Landak) o )
87 % Kilang Kelapa Johore 180 Biological-Anaevobic W: 31.4 W: 1,600 u:’lZ;bDO
Sawit Kahang Pond . .
88 * Kilang Kelapa Johore 200 Biclogical-Anacrobic L: 21.2 W 3,000 W: 1,290
Sawlt Ladang ' Pond, Land Disposal
Padang Kahang ' Lo e . )
89 * KSM Kahang Palm Johore 100 Biological-Anaerobic L: 18.0 L: 5,506 Lt 2,390
. 041 Mill & Aerobic, Land : ’ :
. ’ Disposal R
90 ** Kluang 011 Palm Johore 150 Data Wot Available W:  7.73 W: 3.03 wt/day
Processing Sdn.
Bhd.
91 % Kilang Sawit Johore 100 Bisloglcal Treatment W 17.0 Jul.-Apr.
Felda Kahang Anaercbic 20,000t 25,000%
. Wi{5,000 . W:| 5,000
After Apr.
. ] =300 k =400
92  * Bukit Beout Johore 160 Data Not Available '
Palm 011 Mill L
93 * Ladang Tereh " Johore 450 Sediment Traps & ‘Lt 64.6 Li 200
Palm O11 Mill 041/Grease Traps, - ’
: Anaerobic Dipestion
94 %% Syburban Palm Pahang 250 Lend Disposal L: 37.5
©0i1 Mill
95 %% Kilang Sawit Pahang 125 Land Pisposal L: 23.7
Keratong 3 -
96  #* Lian. Hup Palm Pahang 200 Land Bisposal | L: 27.1 .
011 Mill . o o
97 % Kilang Kelépa' Pahang 233 Deodling, Anaeroble . Wi 45.5
Sawit Sg. Mengah Digestion & Facultative
: Process ’ .
%8 % Kilang Kelapé Negeri 500 Biological Treatment, Wi 74.5 W: 17,300 W: 13,700
: Sawit Pasoh Sembilan Land Disposal ’



Table 19 INVENTORY OF -PURUFLCATION SYSTEM
FOR PALM OIL PROCESSING (6/7)

Average Average
Production Quantity of BOD3 & S5 of Treated
Code . : of FFB ) Effluent or Raw Effluent
Ho. Name of Factory State mtfday Purification System . '103m31yéa'r BOD3(mg/1) S85(mg/1)
99 % Kok Foh Palm Negerd - Blological Anaerobic : 21,700 W 24,000
0il Factory - Sembilan - & Maturation . :
100  * Kilang Kelapa Negeri _ 82 Anaerobic Digestion, Li  8.71° L: 4,000
Sawit Senama Sembilan Aeratien, Land Pisposal
101 * Kemayan Palm Pahang 156 Anaerobic & Aerobic Wi 3,02 W 4,500 Wi 1,100
011 Factoty . Digestion, Land L: 17.3 L: 20,800 L: 18,500
. . Disposal o o
102  * Kilang Sawit Pahang 450 Biolegical Treatment Wi 74,5 W: 16,800 Wi 15,000
Bukit Mendu Anaerobic o L: =500 L: =400
103 * Kilang Kelapa Pahang - . 500 Biological-Anaerobic Wi 95.0 W: 4,000 - W: 18,000~ -
Sawit Kepayang . : 27,000 . 23,000
. L: =500 Ly <2400
104  ** Kilang Sawit Pahang 438 Land Disposal L: 78.3
Felda Jengka 4 . . .
105  ** Timor Palm Pahang 105 Data Not Available W: 15.8 W: 0.26 nt/day
01l Plantations .
106 * Kilang Kelapa Pahang 400 .Biological Treatment W 74.5 W =500 W 15 - 20
Sawit Ulu Sempol - Anaerobic
107 * f(ilang Kelapa . Pahang 150 Land Disposal - L: 29.3 L: 22,000 L: 24,000
Sawit Chenor R . . :
108 * Kilang Kelapa Pahang 500 Biological Treatment W: %0.0 W 17,000 W: 12,500
~ Sawilt Jengka % ’ : :
109 * Kilang Xelapa Pahang 200 Anaeroblc & Aerobic H: 45,0 : 25.560 W: 26,700
Sawit S5g. Mal Digestion ‘L 12.0
110  *# Kilang Sawit . 'Pahaug . 356 Data Not Available W 58.7 W: 3.98 wt/day
Sungai Gelanggi .
111  * Kilang Sawit Pahang 260 Binlogical Treatment Wi 46.0 W: 8,960 S 1,510
Padang Plol Anaerobic
112  * Kilang Sawit Pahang 400 Bilological Treatment H: 70.0 W: 19,000 W: 15,000
Sungal Koyan . .
113  * Kilang Pahang 120 Bivlogical Treatment, H:. 25,6
Penyelidekan Land Disposal
Sawit Tun Razak . '
114 Kilang Sawit Pahang - Data Not Available
Benta Merapoh '
115 ** Kilang Sawit Pahang 0 Land Disposal L: 12.86
Tement{ Co _ .
116 * Raub Oil Palm Pahaag 70 _ Anaerobie : W 12.0 H: 500 Wi 3,900
Hil Sdn. Bhd. )
117 ** Kilapg Sawit Pahang 47 - Land Disposal L: 8.7
Chint :
118 * Sykt. Penanawan Pahang 560 Sludge Oil Recovery ' L: 5,000
Bukit Senarang ' Tank .
Sdn. -Bhd. Kemayan . . o : :
119 * La'dat_;g Juntai Pahang 480 Biological Anaeroblc . o - L: 5,000 L: 1,260
Sdn. Bhd. Kamayan & Aeroblc Pond ’ E - .
120 * kilang Sawit Pahang 430 Blological Treatment Wi 96,7 W 20,000t w: 25,0001
- Jengka 184 . - ) 5,000 ) 5,000
12} #* Kilang Sawit Pahang - 180 Bioioglc_al Treatment S oW 3w W: 20,0001 Wi 25,000t
Felda Mewbaga . 5._000 5,000

Effluent into Watercourse

Effluent onto Land ;
Information carried out by DOE fn 1980
Information carried out by DOE in 1978

Rema'rks'; W

%
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- Table 20 INVENTORY OF PURIFICATTON SYSTEM
FOR PALM OIL PROCESSING (7/7)

Average Average

. Production Quantity of BOD3 & 58 of Treated
Code ~ of FFB . Effluent or Raw Effluent
No. Name of Factory State mt /day Porification System 10303 /year BOD3{mg/1) 55{mg/1)
122 * Kilang Sewit Pahang 250 Biological Treatment W: 36.0 W 14,000 W: 15,000
Felda Xemasul o ’
123 * Kilang Sawit ' : Pahéng 400 - Biological Treatment Wi 86.4 Wi 25,000 Wi 20,000
Bukit Goh : -
124 * Jabor Valley " Pahang 263 Biological Ponding, ) W: 51.3 W 2200 MW t200
Palm 011 Mill Anaerobic & Facultabive
. ' Ponding, Land Disposal ] : .
125 - ** Kilang Kelapa Trengganu 180 Data Not Avallable W 32.7 W: 2.18 mt/day
] Sawitr Reram _
126 *% Yilang Kelapa Trengganu 960 Data Neot Available W: 88.5 W: 1.94 mt/day
Sawit TDMB ) .
Kemaman . . .
127 * Kilang Sawit Kelantan 200 Biological Treatment, W: 45.0 Wi =500 W <400
Jerangau Barat : Facultative/Algae )
. : ) Ponding ' .
128 * ‘Kilang Kelapa Trengganu 210 Biclogical Treatment’ W: 51.8 W: 14,100 W: 12,100
© Sawit Jerangau . Anaerobic
129 * Kilang Kelapa Trengganu 240 Biological-Anaerobic W: 39.7 W . =2500
Sawit $g. Tong ' : & Aeroblc Lagoons
130 * Kilang Kelapa Kelantan 75 Biological Treatment Wi 10.4 W 1,000 W: 600
. Sawit- Gua Musang Plant ) _ : ;
131  #% Kilang Kelapa - Kelantan 50 - Bata Not Available Lt 10.2
Sawit Kuala . .
Gris .
132  *% Kilang Kelapa Kelentan 98 Data Not Available Wi 14,7 W: 0.90 mt/day
-Sawit Lapan . . N
. Kabu: . .
133  #* ¥ilang Sawit © Kelantan 140 Binlogical Treatment W 22.3 W =500 H:  =<<400
Remahang ’

Remarks; W @ Effluent into Watercourse .

Effluent onto Land

Information carried out by D0E 4n 1980 4
Information catrried owt by DOE in 1978

* %

CP-6l
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Table 22

INVENTORY OF PURIFICATION SYSTEM FOR INDUSTRIAL EFFLUENT

IN PERAT & BUTTERWORTH INDUSTRIAL. ESTATES (1/2)

Name of Factory

Type of Production

Productien

Quantity of
Effluent

Purification System 103 mdfy

BOg & §5 of Treated
or Raw Effluent
BODS(mgll) 55{mg/1)

Paluex Industries
Sdn, Bhd.

Salex 0il Bhd.
Butterworth

Barkath Chemicos
Fooda Sdn. Bhd.

Evercrisp Snack
Praducts (M)’
Sdn. Bhd.

Kwong Heng Hoe
Kee

Penang Edible
il Sdn. Bhd.

Yen Hiap Seng
(4} Sdn. Bhd.

Heng Joo Hong
Sdn. Bhd.

Halaysian Sea
Products Sdn.
Bhd.

Hong San Frozen
Foods Sdn. Bhd.

8in Heng Chan
Sdn. Bhd.

Buttervorth
Iceworks Sdn.
8hd, :

Hacks Malaysia
Sdn, Dhd,

Gold Coin (M)
Sdn. Bhd.

Chin Soon Huat
Kilang Sago

A.K. Seenivasagam
& Brothers

Guan Seng Frult’
Factory .

Hock Chuan
Aerated Water
Factory

Acme Canning
Sdn. Bhd.

.Chocniates

Preducts (M}

_8dn. Bhd.

Soon Cﬁeang Co.
Sauce Factory

8ih Ak Kilang
Sago

J & P Coats
() Sdn. Bhd.

Qualizex Sdn.
Bhd.

Refined Palm Qil/
Palm Olein, Crude
Scearine, Fatty
Acid Distillate

Palm Kernel 0Qil,
Palm Kernel Meal
& Pellets

0il Production

Cheese Twisties,
Chicken Twisties

Tapioca Pellets
Cooking 0il,

Vanaspati
Sea Food

. Processing

Tapioca Pearls,
Tapioca Flour,
Tapioca Waste

Sea Food
Processing

Frozen Prawns

Food
Manufacturing

Frozen Frawns

Hacks Sweets in
6 Flavours

Hanufacture of

Prepared Animal
Feeds

‘Tapioca Flour,

Tapioca Pellets

Synthetie Camphor

. Tableta, Curry
" Pouder

Preaerved Fruits

Aerated Water,
Non—Aerated Water

Food & Baverage
Manufacturing

. Chocolate,

Cocoa Powder

Soya Bean Sauce,
Chillie Sauce

Sage Powder, Sago
Pellets:

Cotton & Synthetic
Sewing Thread

Texturised Nylon
Yara

10,500 nt/month

1,640 mt/month

3,070 mt/month

14,200 cartons/
month

1,600 Piks/month

350 mt/month

1,280,000 tins/

month
5,760 Plks/wonth

66,100 1bs/month

45 mt/month

696 Plks/month

331,000 1bs/menth

2,390 c/month

233 mt fmonth

1,570 Plkafy

2,000 Kg/month

14,800 1/month

15.060 cgrt@ns/
month-& 8,100
crates/month

3,000 t/y

850 doz/month &
25 Plksfmonth

500 Plks/month
17,000 Kg/month

40,000 1bz/month

- Reutralisation Basin 218

& API (American
Petroleum Institute)
Settling Tank

Wil 21.8

Wil

Nil 3.36

Nil 3.44

Cwil 7.5

Use Several Seolid
Traps

Sedimentation Tanks
& Filter Tanks

Waste Traps & Waste 576
Filters

Data Hot Available 5.4

Nil

Hil ) " 65

Purification System
Mot Necessary

Nil

Nil - 1460.0

Nil

Hil

Déta Not Available .

Datd Hot Available
Pata Not Available
Mil ’ 72

Waste Filter .§ 6l.4

“Averaging Tank

Bata Not Available 5.49

P=63

50-400 200-1800
233 92
700-2200
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Table 23

TNVENTORY OF PURIFICATION SYSTEM FOR ‘INDUSTRIAL EFFLUENT

IN PERAT & BUTTERWORTH INDUSTRIAL BESTATES (2/2)

Quantity of

BODs & 85 of Treated

Code ' ) Eifluent or Raw Effluent :
No. Rame of Factoxy Type of Production Production Purification System 103 m3fy BOD5{mg/1)  85(mg/1)
25, Texsyn Fibre Yaro Fabric 25.6 mtfmonth & Sand Bed Fitters 102 26.8 ig.8
Indugtries Sdn, 323,000 yards & 0il/Grease Traps
Bhd, : ’
26.  Chigo Kuang Sweater 3,000 doz/month Sedimentary Traps
Knicrving Factory : :
(M) Sdn. Bhd. . ]
27,  Penfibre 5d4n, St@ple Fidre, 9,040,000 Kg/y Buffer Rank, 350.4 14,800 34,900
Bhd, Staple Fibre Waste, " Neutralisation Tank,
Tow Waste Aeration Tank,
Sedimentation Tank,
Aerobic Digestion
Tank :
28.  Sharikat Fastern Knitted Underware, 18,000 doz/month Nil
Powger Sdn. Bhd. Towels
22, Public Textile Cotton Yarn 197,600 Kg/fmonth Wil 19.3
Bhd, Spinning -
Mill _
30.  Allied Malayan Towel Products 100,000 lbs/month  Hil
Development Bhd, '
31.  Publie Texcile Singlet, T~Shirt, 195,000 dozfyr Nil 38.3
Bhd, Enittiag Briefs :
Factory . ) .
32,  Qualinit Sdn. Hylon Bocks, Panty 8,000 dozfmonth Purification System
Bhd. Hoase ' Not Hecessary
33. . Surgical Cotton and Wool Data Mot Available
Indusircies
8dn, ‘Bhd, _
34, Kan Thin Heong Joss-Scicks, 660 Plks/wonth Nil
Factory Joas~Coils ) ’
35.. Cuan Huat Hang Chinese Playing 2,000 sets/month Data Not Avdilable
(Penang) Sdn. Cards '
Bhd.
36.  Malakoff Estate  Latex Concentrate 3,980,000 Kg/y Rubbor Trap, 325 <50 240
' Factory SMR Grades Anszrobic Digestion
. Pond
37.  Allied Chemical Rubber Condom 4,000 gross/ Puerification Syatenm 0,409 m3/d -
Producta Co. month Not Necessary
Sdn, Bhd.
38. Coco Industry Twisted Ropes, 113 t/month Nil 0341
Sdn, Bhd, . Twine Ropes Co
39. Nanleeng Sdn. 2xBrawm Crepe, 368 Kifmonth Nif
Bhd, Remilled Crepe
- Bark Crepe
40, Oriental Steel Mild Steel, Bright 150 t/month ‘Data Not Available 4.28
Industries Polished Shafting
_ Bars
41,  Fujisash (M) " Aluminium 145 tfmonth Neutralizing Taok, 856 m3/d 5-20 60
Metal Industries Extrusians Settlement Tank
8dn. Bhd. .
4.  Syarikat Tesnsformers 28,000 pieces/ Nil
Communico . month ) )
43,  Aruetrong Cycle Spokes, Nipples, 16,400 gross/ _ Data Rot Available 2.8
Parcs 8dn. Bhd. Control Cablea month ) )
44, - Pederal Cables Bare Copper Bate, 50,000 lbs/month  Nil i.9 tons/y
Wires & Metal Enamelled Hires !
Mig. Bhd, o
45, Penang Pewter 200 items Hil
& Metal Arta. :
Sdn._Bhd.
Souzce ; Ref. 23

P~04



Table 24

POLLUTANT LEVELS OF RIVERS IN 1978 (1/3)

Unit: mp/l except pﬁt_

tiver BODs, cop Suspended Ammoniacal
lame & WOMS Solids Hitrogen
sasin No. No. Max. Mean Max Min Mean HMax Min Mean Max HMin
tedah T 6103601 5 7.0 5.8 16 -2 94 230 20 49 160 25 500 .67 <00
3 6204620 5 7.3 3.7 13 <l 26.2 69 10 33 60 5 042 .08 <01
6204603 5 7.3 6.3 16 2 2.4 60 10 41 0 5 T2 TR TR
6206605 5 1.2 6.6 35 2 35.4 115 10 42 . 60 20 S22 a0 <0l
6206606 4 7.2 6.5 56 1 64.8 185 10 42.5 15 5 45 .52 <01
6206608 4 6.7 4.0 we 3 155 500 Nil 91,3 210 40,225 .77 <.01
6306609 5 7.2 6.0 4 1 12.6 25  Nil 34 M 30 018 .05 <.01
ferbok 5604601 i 252 B0 <, 01
4 5604502 i 131 20 <, 01
5704607 1 10 40 <.01
5604603 - 1 223 65 <, 00
- 5705604 1 267 50 <01
5705605 1 44 50 <,01
5705606 i 447 85 13.9
luda 5503601 5 6.6 6.8 6.5 2 16.4 <30 4 40 110 15 L218 1.0 <01
$ 5504662 5 6.5 6.8 6.3 3 14,8 <30 0 a7 80 20 .028 ,06  <.0l
5505603 4 6,3 6.7 6.0 6 11.5 18 8 41.3 50 35 015 .03 <01
5505612 . 3 6.3 &6 6.0 4 16.7 40 0 3.7 .60 5 7,003 .06 <.0b
5606604 5 $.5 6.7 6ib 5 19.6 51 <4 63 95 - 25 026 .08  <.01
5606605 4 6.5 6.7 6.3 8 17.3 55 <& 58.8 80 20 .028 .04 <.0t
5806614 5 6.4 6,6 6.2 2 20,2 37 <& 5% 90 3 018 .05 <01
5906607 5 6.4 6.8 6.0 4 27.86 74 100 40 70 5 072 .23 <.0l
6007608 5 65 6.7 6.4 4 22 56 4 4 80 20 018 .03 <01l
leru 5304601 g 7.5 8.5 6.4 12 195.1 3i5 124 116.7 230 10 6 1,95 <01
[ 5304602 3 6.8 7.9 4.6 4.6 152 264- 10 63 120 5 A1 .3 <05
5304603 9 6 7.8 3.4 18 126 260 19 130:. 420 10 1,42 4.25 .01
- 5304604 -9 5.5 7.3 1. 0. 79.8 175 Ni1 52,8 110 i5 2.71 - 5.52  ..,56
5304605 9 6.4° B:0 - 5.4 320 327 0 0. 72,2 16 15 B.22 18.1 .43
5304506 9 6.7 7.4 6.4 320. 72,2 160 Wil  64.4 110 5. 7.6 20,0 B0
5304607 9 6.9 8.9 6.2 65 84.4 170 20 §16 :345 $5 3.3 14,10 113
5364608 9 6.5 7.5 5.8 25 26.2 48 10: 66,1110 10 1,49 3,86 <.0l
5304609 9 6,3 7.2 4.9 160 §7.8 305 20. 139 545 5 8,08 33 .03
erai 5403602 9 6.9 7.7 5.4 i1 135,3 300 38 - 2600044700 7290 .26 40 -Nil:
5 5404601 5 7.0 1.3 6.9 5 130 226 38 105 235 10 .272 .85 Nil
5404603 9 6.8 . 7.2 6.5 6 92.1 196 Ril B4.4 18O 0 L1217 06
S404604 9 6.6 6.9 6.0 3 s8.1 120 Ril 58,3 150 10 . 202 .52 <.00
5404605 a8 6.2 7.4 5.3 4 14.9 29 NIl &6.3 110 5 .073 .15 .03
- 5404608 9 6.2 B.0 .5.4 8 18,4 48 Ril 47,8 75 15 3% .98 . <.0l
55045609 ] 5.3 7.0 5.7 g 20,1 30 5 53,3 115 10 .44 1.83 <.01
5505610 ] 5.9 7.2 5.1 5 36 - 16 10 60.6 120 25 .38 1.8% <01
ejawi 520460t 1 8.0 153 5 .01
6 5204602 1 7.6 184 40 02
5205603 1 6.9 10 50 .06
5205604 i 1.2 30. 25 .32
erian 5104601 1 5.4 ‘50 5 212
B 5104602 1 4.5 20 15 - .10
5104603 1. 4.2 15 5 .06
5105604 1 5.0 20 10 .08
5105606 1 6.9 25 40 .05
5307608 o 6.4 10 20. 14
inta 4310601 3 T4 7.9 6.3 3.0 b4 4.7 68 12 - 1690 2690 1150 .24 . .64 - .03
10 4410461 3 7.3 8.1 6.3 1.4 2.0 26.7 48 12 1890 4010 490 ...32 .89 .02
4510662 3 7.3 7.9 6.3 6.3 7.4 .18 - 0. 16 6.7 10 5 .46 t.28 .03
4611663 3 6.8 7.5 5.5 2.2 4.4 10,7 16 4 16,7 25 5,243 ,59 .02

P-65



rable 25.- ' POLLUTANT LEVELS OF RIVERS IN 1978 (2/3)

Unic: mp/) except pli

River Mo, . pH BODS coB Suspended " Ammoniagal

Name & WgHs of . Solids . “ ;- Nitrogen
Basin No. " 'Ho. Samplés - Mean Max HMin Mean Max Min Mean Max Min  Mean HMax Min  Hean HMax Min
Bernam © 3809601 ! 7.8 11 52 - 1,5 ,03
n 3709602 | 7.5, 1.5 45 . 20 ) 04
3813603 | 7.1 0.5 ' 16 15 e
©A7146G4 1 7.0 0.3 B ) 16 .20
3615605 i 7.0 el 8 . 5 . 02
Tougl 3412601 | 5.7 0.9 53.% 191 ] i
12 . 3614602 | 5.7 By 53.9 : 5 06
Selangor 33126010 i 7.2 1.1 32! 100 ’ 02
i3 ’ 3313602 ] 6.0 1.5 7.8 127 ) 04
3314603 1 6.1 1.1 . 50.8 963 : 05
3516604 1 6.9 1A 23.4 25 .02
3517605 \ [ L7 19,5 7 o0
Buloh - 3212601, 1 4.3 1.3 67.6 - 3L
14 - 3313602 1 3.4 1.5 19.8 - 21
3313603 | 4.3 2.5 39,1 - 1.56
3215609 i 6.3 0.9 131.0 - Y
3214604 ) 5.1 7.2 232 - 12
3214605 ) 6.1 0.9 23,7 - 3,60
3115606 1 6.3 6.3 11.0 - -
3215608 1 6.3 - 1.5 14.0 - 3
Kelang 3013601 9 7.2 7.8 6,B 2.3 2.6 1.0 431 2070 17 1550 83?0 25 1.l16 360 .02
15 3014602 8 6.9 7.3 6.5 3.3 6.0 0.8 731 5490 24.4 1510 6180 68 1 2,11 4,2 02
3014603 9 6.9 7.2. 6,2 -2.5 6. 0.8 410 75.0 20.7 €71 2310 33 . 2.79 6.60 .05
3015601 7 6,9 7.2 8.5 4,2 10,8 0,2 B7.4 143 263 2670 5230 314 3,02 .20 .12
3055634 8 7.0 2.3 6.9 §3.3 3% 2,4 11F 470 16,1 6250 12100 241D 2,79 .30 .02
016607 9 F.00 7.2 6.6 10.2 25 1.6 - 99.0° 255 24.% 42807 8740 655 - 9.02 5.6 .05
3115630 .9 £,8 7.1 6,3 50 7.1 1.6 49,2 53.1 i5.4 |B70- 4450 342 - 2,20 9.0 .02
31t7602 8 6.7 7.2 6,20 4.2 10,7 1.1y 19.4 30,8 8.1 146 565 2% .19 30 02
EIRYLIHA 8 6.8 7.5 6.2 2t 6.1 0.4 8,0 28,6 12,1 408 2080 15 -h52 9.0 .02
31603 .8 6.6 6.9 6,1 1IL,5 O 0.6 114 2% N 000205 & 0,49 1.0 At
Langat 2814601 H 6.4 il 32.5 © 1060 ©.07
16 2814602 H 6.4 0.9 41.8 - 400 : Ne
2815603 i 4.6 LS 59.4 995 .04
2816604 1 5.8 0.5 26,5 943 ‘ .02
2916641 1 6.1 0.5 26.9 © 4B 02
‘3017644 b - 0.5 15.1 e .04
3017611 LI 6.3 0.9 4.6 284 . .08
Inabr2 1 6.2 1.3 &2 432 04
3017613 1 6.3 0.5 17.7 12 . 02
3118614 | 6.3 0.5 8.1 & CL0h
3118647 i 6.5 1.3 - 3 .04
Linggi 2319601 6 5.7 7.8 3% 1,1 2.1 0.5 254 960 3B.2 148 41D 25 28 48 109
18 2420602 & 5.6 6.8. 3.4 4.0 18,6 0.9 29.2 49.3 4.1 253 790 25 -.45 1,50 .24
2519603 6 6.0 6.7 4,9 1.5 2.9 0,3 23,6 46.0 2.8 279 778 4 S 1,02 .30
2519621 5 6.0 6.6 5.6 8,0 2.6 0,7 34,1 53,7 17.9 149 252 - 55 b1 1,05 .33
2519604 6 6.0 6.8 57 4.0 146 0.9 384 4.9 157 99.9 365 22 1.13 2100 .30
© 25319605 5 6.5 5.8 6.3 6.3 23,2 0,8 30.6 56.2 10.0 55.6 133 167 K50 3,30 .30
.2619606 6 5.7 6.4 4.9 1.0 2.1 0.8 17.9 68.6 5.5 12 25 6 61 1,35 .06
2619607 6 6.3 6.8 6,0 3.0 4.6 0.5 30.1 37.9 9.6 130 166 50 1,47 2,20 .51
. 2719608 & 6.4 7.0 6.1 2.6 . 7.0 0.5 -32.6 66.9- (3.9 110 184 39 1.3) 2,55 - .54
2719622 5 - 6.4 6.8 6,1 1.3 2,0 0.5 17.9 25.1 9.4 96 144 6 .41 -1.80 .18
2719609 6 6,5 6.9 6.1. 2.1 &6 0,5 12,5 19.3 7.9 67.2 178 5 93 2,70 2%
2719610 [ 6.4 69 6.1 1,3 2.8 0,5 7.2 116 &1 13.0 28 4. 52 1,50 .18
Melaka 2222601 & 6.7 8.t 6.6 2.5 5.3 0.9 448 . 2300. 12,1 1004 4280 30 33 .96 .01
19 - 2222602 5 6.6 B 6,0 13 2,3 0,7 17,6 357 6.9 15 20 11,98 5.40 .42
2222603 5 4,4 6.1 3.1 L4 2,5 0.8 172 3.9 55 138 20 10 . 1,5 3,00 .54
2222608 [ 5.9 6,5 5,0 1.5 2,0 1.1 28,4 32,4 2,7 12.8 26 5 B85 1.50 .39
2322607 6 6.2 65 6.0 L5 2,1 0.7 175 205 0.7 20,3 43 5 A5 .80 O
2312613 -3 6.3 6,6 6.0 1.0 1,5 6.6 22.1 28,5 17.6 12.7 &2 5 L2 .84 .02
2322610 & 6.4 6.7 6.1 1.3 2.3 9.6 1.2 26,7 E7.7 113 25 "5 A5 48 .02

. P66



Table 26 POLLUTANT LEVELS OF RIVERS IN 1978 (3/3)

Unit: mg/l except pH

liver Xo. pH BOD5 . Ccob. Suspended. Apmoniacal
jame & HOMS of ) Solid : Nitrogen .
tasin No. No, . Saemples  Mean Max. Min  Mean Max  Min HMean Max . Mipn = HMean Max Min Meanw May Mip |
fuar 2025601 6 6.9 7.5 6.4 1.2 2. Nil 833 1580 515 219945 5. .13 .18 .05
2 2125603 & 5.2 6.4 4.2 0.8 1 Bl 173 60D . 20 79.2 160 20 30 L2 04
2126604 [ 5.2 6.3 40 1 1. 1 0 275 5. 73.3. 200 100 .69 a3 02
2225605 6 5.7 6.5 4.7 1.2 2 22,5 35 5 18,3 30 57 06 .11 .00
2227606 6 6.0 6.6 4.9 1.2 -2 | 35,3 85 20 14 40 5 050 4100 .0
2228607 -6 6.3 6.2, 5.7 1.2 2 Wil 36,3 85 20 il 25 5 S0 L2 Lol
2228608 6 6.3 6.8 5.6 0.7 1 Ni1lD 273 35 1S 20 7 40 w1 23 L0
2328609 -6 6.3 .6.8 5,7 2.5 g 37,8 105 20 20 30 15 A3 8 04
2427611 6 6.4 6.8 5.8 1.8 3 1 25,5 35 5 =37 100 10 .15 .24 (08
2527611 & 6.3 6.7 5.8 2.3 4 1 21.2. 35 5 50 100 15, .15 .26 10
2627613 6 6.3 66 5.8 2,4 45 2 3.7 70 5 a4l 65 .20 - ,20 .38 .13
2625612 6 6.6 7.1 6.2: 0.8 3 Rl 17.5 30 5 65.5 205 15 7 .08 .14 .01
jaty Pahat 1829602 4 3.5 3.7 3.3 1.3 2 1 45 75 300 40 65 25 6 .e8 21
22 1929603 4 3.6 36 3.2 1.3 z ! 27,5 40 20 22,5 .50 5 .30 .36 .13
1928610 4 3.5 3.6 3.3 1.8 40 35 40 30 8.8 30 10 .20 .30 L20
Jenut 163260 3.7 1 105 135 Y B
23 1833602 1 5.6 1 35 25 02
1833603 1 5.7 } coom 50 .02
jekudai 1536601 9 6.2 6.7 59 1.7 3 [ i8,2 30 8,5 35 80 10,18 . 45,02
23 - 1536602 9 6.2 6,6 5,9 1.9 % Wil 16,5 30 8.5 59.4 115 25 .19 .46 .01
: 1636603 9 6.2 6.7 5.7 1.9 5 1 15,2 25 5 48,1075 300 0 (19 .5% .0
1636601 3 5.9 6.4 3.5 2.4 3 Ril 28,9 130 MBS 23,8 ° 55 5 747 1,300 .10
: 1636605 9 6.1 6.7 0 5.6 2.5 3 1 15.7 30 5 21,1 S0 5 . .11 1,70 .20
1636606 9 6.1 5.5 5.5 2.6 7 1 18,3 35 5 -35.6° 95 10 .58 1,20 - .23
1635607 9 6.1 6.6 5.6 1.4 4 0 179 3% 5 50 180 5 L7 0 02
. 1735608 9 6.0 6.6 5.6 1.4 3 Ril 4.5 30 5 . 28.8 105 5 g0 .22 .01
Johor 1739604 [ 6.6 T4 5.6 1.5 2 TR 0 B I - - - 7,09 .18 .03
24 1738605 ° & 6.1 6.2. 5.7 L7 N 18 25 5 - - - .08 03
1737606 6 6.0 5.9 5.1 2. KO | LE: P 2 B [ - - A1 L3 ;i
1835608 5 5.6 6.3 &3 6.4 13 1 ‘257 1440 12 - - - 1.65 1.8 .01
- 1834609 6 5.1 6.2 3.9 &2 14 N1 30,8 80 10 - -~ - .66 L. AT
- 1834610 6 6.4 7.6 5.8 0.7 1oWElL 132 w0 4 - - - 05 .08 L0l
indau - 2636601 3 7.0 7.7, 6.3 3.5 5.0 1.8 216 43.2 92,7 233 355 20 70090 14
27 : ’ :
Pahang - 3534601 4 6.8 7.6 5.9 1.3 2.5 0.5 18,1 28.6 10.4 43.7 76 5 07 a2 .02
30 . 3527604 2 6.4 . L7 19.8 . 47,5 55 40 Wil . NIl Wil
3424607 .3 7.00 7.7 6.0 0.6 1,3 0.1 146 258 7.2 95 95  as L07 4 nil
3424609 3 6.4 7.2° 5.9 1.4 20 0.7 223 30,2 10:4 84 80 FB . L0% 36 02
3524610 4 6.5 7.2 5,9 1.3 2,5 0.5 3,2 38.2° 29.0° 23,3 . 55 5.0 .06 .08 - .04
3723612 4 6.6 7.2 5.9 558 )50 2.4 198 520 2.5 53.5 85 22). 2,76 5.00 .13
21619 3 6,8 1.3 6,6 1.8 2.7 1,3 15;) 21.9 4% 36% 483 1357 .03 .04 .02
3824613 T4 6.8 7.2 6.3 1.5 2.1 0.% 14,9 231 9.7 2.7 25 & .04 06,02
3824614 4 5501 7.0 156 1.5 2,3 1.0 22.2 57.0 G S.% 61,7 N0 16 1 5.86 23.3 .02
35195618 4 6.5 7.1 8.2 1.9 3.7 0.7 139 19,2 7.3 57,5 99 25 .2 42 .02
4220616 4 6,5 6.8 6.1 1.3 1.2 0,5 23,7 38.7 :13.4 )26. 191 7 L0020 0,02
4817617 3 6.6 6.7 " 6.4 1.0 1,3 0,5 12,7 18,2 3.8 38.3 86 ° 4 07 10704
Kuantan 3833601 2 6.6 6.4 641,20 1,6 0.8 13,7 19.3 8.0 6210 12400 1S L2h - 26,22
3 3832602 2 3.8 38 3.8 N4 0.6 - 0.2 ig 18,0 17.9 70 Lo 30 N LI & R I
: 3831603 2 5.6 5.6 5.6 0,8 1.1 0.4 7.1 8.1 6.0 19,5 30 9. .06 10 .02
3931604 2 5.9 5.9 .5.9 0,6 0.7 0.4 62 7.2 5.2 33.5 55 . 2 .07 2 .02
3931605 2 6.0 6,0 6.0 1.3 1.6 0.9 4.7 48 4.5 30 S0 .06 L1070 .02
3930606 2 5.5 0.7 5.8 BT [ I SRS V!
Setiy - 5628601 i 6.9 . 1.3 69.4 “210 St L09
37 5527602 1 7.1 0.5 N 5" 04
: 5427665 i 7.2 0.6 4.4 - ShNAL
Keluang 5726601 1 8.0 0.8 293 o 2150 04
37 5726602 1 7.1 0.5 47,6 - .07
- 5626603 . 7.6 0.6

LN - Nil

P-67
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Table 27 POLLUTANT LEVELS OF RIVERS .IN 1979 (1/3)
. Unic: mp/) except pH
River No.’ pH 80Ds5 cop Sugpended ~ Ammoniacal
Heme & WQMS " of Solids - Hitrogen
Basin No. No. Samples Max Min Mean HMax Mean  Max ’ Mean " Max . Min : Mean Max Min
Kedah - 6103601 5 a4 7.1 56 203 1 78 185 69 - 155 30- .67 1.96 .15
3 6204602 5 6.3 6.8 6.0 1.8 & 1 3. 105 5 % 110 45 J24 .30 .00
6204620 5 6.6 7.1 &0 - 7 25 ! 7 90 10 67 5 -85 0 M L2 .03
6204603 5 &6 7.3 6. 1.2 2 1 N2 20 5 60 80 45 7 1 .26 .01
62065603 4 6.7 7.2 6,0 1] 2 1 1,3 20 5 96,3 135 - 75 .05 .10 .00
6206606 4 6.6 7.1 61 3.3 7 1 50 160 5 170 . 360 60 - .13 .25 .05
6206607 4 BT O R Y B IS 2 1 11,3 15 5 83,8 110 60 07 15 .0
6206608 1 5.9 15 50 _ 140 L5
6306609 4 - 6,9 7.2 6.4 2.3 & 1 13,8 40 5 70 140 35 0% .15 .01
6306610 4 6.9 7.3 6,3 2.3 6 1 13,8 35 5 77.5 120 45 W21 .65 .04
6306611 4 6.9 7.3 6.5 1 1 3 6.3 15 il 50 55 35 09 15 L0t
6306612 4 6.8 7.2 6.5 2 3 1 13.8 5 413 85 20 .06 .10 .0l
“Merbok “5664601 3 7.7 8.0 1.5 20 265 305 130 . 160 . 110 .047 0B <.01.
4 - 5604602 3 7.0 7.2 6.6 7 00 365° 120 175 g0 2,31 3.82 .85
© 5704607 3 7.8 . 315 : 165 . - RN 7 A
5604603 3 7.1 140 215 - 13 )
5705604 3 7.1 50 130 . 60 -
5705605 3 6.9 . 7.2 6.7 20 35 60 100 155 60  3.01 5.35 1.73
5705606 3 7 7.2 6.8 350 448 570 148 205 40 29.8 45.5 14.0°
Huda 5503601 3 7.2 1.5 6.7 2.0 1.0° 148 275 58 120 25 A0 .18 .05
5 5504602 3 6.9 7.4 6.5 2.0 1.0 16,7 35 13.3° 725 57 1,08 .06 .03
5505603 4 . 85 6.7 6.1 3 1 12,5 30 60 90 30 M1 1,30 .05
5505612 & 6.8 7.6 6.3 2 1 4.2 20 72125 10 - .1t .25 .05
5606604 6 6,8 1.5 6.5 3 1 4.2 10 59 100 15 08 .15 ,01
5606605 6 ~7.1 1.6 6.4 2 1 9.2 30 84 - 180 35 07 .15 D2
5806614 & 6.6 7.1 6.3 4 1 9.2 20 45 60 25 Ci08 .15 L0
5906607 [ S 6.6 6.9 6.3 2 1 9.2 30 68 130 25 ;08 .15 .0I
- 6067608 3 6.5 . 6.7 6.4 1 1 13.3 25 40 - 60 ° 20 JH0 .15 .05
Juru 53064601 11 6.4 7.7 4.8 6 1 227 525 55,5 130 157 1,44 2,83 .20
6 5304602 I 5.5 7.9 3.0 8. 1 1700 363 75 130 157 1:37 2,95 .10
$304603 19 5.9 7.8 3.4 15 1 184 590 0130 35 1.93 3.00. .90
5304606 - 10 5.2 7.4 3.3 5 1 106 320 £2.5 105 15, 2.66 4.31 1.12
5304605 1 6.6 7.4 6.0 290 3 195 . 695 102 250 40 ' 6.42. 16.7 .10
5304606 11 6.9. 7.4 5.9 © 80 5 102 350 - - ~ . 9.45 21,0 .50
5304607 1 6.8 1.4 6.4 200 8 218 520 80.9 170 10 14.9 34,9 1.0 .
5304608 e 6.5 7.0 5.% 80 <1 35.6 130 63.3 13D 35 1,30 3.5 .0
5304609 . 9 6.9 7.5 6.4 112 4 96,7 230 106 . 295 20 12,0 22,1 3.90
Perai 5403602 H 7.3 7.9 6.5 7 H 259 305 77.7. 140 15 . .22 .51 .01
& 5404601 1, 7.1 7.8 b5 4 < 192 580 b5.9 225 10 . .28 .45 Dt
. 54046G3 " 7.0° -1.7 6.0 7. 2 121 395 67.7 105 20 Y,30 .60 .Oi-
" 5404604 H 6.8 7.6 4.8 i5 2 97 - 345 87.3 190 45 20 L6401
5404605 11 6.7 7.5 6.1 8 <l 53,2 140, 95.5 3900 20 ...23 .46 .06
5404608 1} 5.9  b.7. 4.1 .7 1 22 35 - 63.6 100 25 555 1,30 .45
5404609 1 6.1 6.6 5.5 5 1 19.6 45 59.6 90 25° .51 .95 .05
5505610 3 6.2 6,5 5.9 4 1 23.3 40 80 100 60, L25 .32 .12
Jejawi 5204601 3 8.0 B.0 : 7.9 3 401, 875 43,3 90 - TR § T T 1
5204602 3 7.6 : V1 40 6.02
5205603 3 6.3 6.9 6 18 12,5 15 43.3 65 15 33 9 .02
5205504 3 6.4, 7.2 5.5 3. 232 36 - 28.3 &5 15 V26 .32 20
5205606 3 6.3 6.7 6.0 4. 8,33 1D 22,7 50 3 .21 .55 0L
Kerian 510460} 2 6,3 7.1 5.4 168 285 27.5 50. 5 .32 .51 .12
8 . 5104602 2 5.9 7.3 4.5 2 H 82,5145 40 65 15 .07 .10 D%
5104603 2 5.6 6.9 4.2 3 ¥ 67,5 120 407 75 .. 5. .37 6T .06
5105604 2 5.8 6.6 5.0 3 2 22,5 25 0 50 e L 13 08
5105605 i 4.7 6.0 - 3.4 3 1 27.5 40 85 . t35 35 W72 708
- 5105606 2 5.7 6.4 4.9 4 2 22,5 725 45 S0 40,84 .05 .02
3206607 2 6,2 6.8 5.5 42 17,5 20 47.5 'S5 40 . .07 08 .05
5307608 2 6.5 6.5 6.4 4 3 .15 20 32,5 45 20 A1 L1508
Kinta . 4119630 5 7.0 T o L6 2.4 YV I - % 2420 4650 695 12 .40 005
10 4310601 5 7.3 7.9 6.9 4.6 8,7 © k4.8 128 1608 2510 4250 78 1iie W
. 4510463 5 7.5 1.9 6.8 3.8 7.0 49.3 80 12804260 130 B8 3.16 .005
Kinta 4310662 4 7.4. B.0 6.2 4.7 B.6 33 52 37.3 125 5 1.0% 1.8 .50
10 4 7.0 7.6 6,7 2,3 3.4 Hi 16 16,3 23 19 . .06 7,20 .00



Table 28 POLLUTAN_T LEVELS OF RIVERS IN 1979 (2/3)

Buit: mp/l except pH

River No. . pH DODs CcoD - Suspended Awmoniacal
Name ‘& WQMS of i ’ e Splids - . Witrogen }
Basin No. Hao. Samples . Mean Mox Min Mean Max - Min  Mean Max . Min~ Meaw  Max Min' MHean Max:@ Hin
Bernam 13809401 4 7715 6.0 1.7 2.5 0.6 42 215 25 . 1210, 2900 .5 L5 .34 .00
1" 3709602 4 5.8 7.0 3.5 1.5 3.3 0.3 609 65 2:36 868 2190 30 Jo 3w
. 3813603 b 6.2 5.8 5.9 1 158 0,5 8.4 N.0 38" 45,57 104 8 1.3 02
3714604 4 6.3 6.9 5.8 0.9 1.8 04 126 21 65 3 56 5 a7 .36 .07
3615605 4 61 68 5.8 1.2 1.8 0.5 B85 12 1.9 129 460 10 7 033 .08
Tengl 3412601 5 554 5.9 49 110 1.5 0.6 60,5 61 60 64,5 9% 30 .6 .40 .12
12 3614602 5 5.9 359 5.8 067 0.7 0.5 3.8 14.7 20 12 .09 .0 08
: 3614603 5 5.9 60 58. 0,4 0,5 0.3 5.2 8.0 3.8 1% 2% 9 .06
Selangor 3312601 1 6.1 N Y 28.8 J L4 W25
13 3313602 2 4.8 5.3 4,3 0.9 1.1 0.7 39,1 67,5 10.7 139072700 15 . .07 .13 .00
3314603 2 .00 6.1 5.8 1.0 1.7, 0.5 24,1 25.6 22,5 582 781 383 .17 .20 34
3516604 2 6.5 6.6 6.3 0.7 k0 0,3 0.6 12,0 9.2 - 278 ;. 280 276 .15 .18 1%
3517605 2 7.1 16 6.6 1.7 6.2 . 6.3 6.0 30,5 36 27 U170 .20 L4
gulah 3212601 4 6.7° 7.8 ‘5.8 3.3 7.1 M1, 855187 2,10 261 584 . 533 1.73 3.0 3,
14 3343602 4 5.2 0 7.5° 3.9 200 5000 0.9 1270 3700 47,8 3860 12900 19 9,40 12.1 "5.99
- 3313603 . 4 6.5 6,8 5.0 7.5 18 2,6 42,5 56.5 7.6 77.8.139 . 44 4.32 8.3 2,39
3215609 4 D 6.2 6.3 6.0 4.9 8,20 2.2 139 2107 8.4 7 24,7 38 17 R TR T I ¥ |
3214604 4 6.9 7.4 6.6 44,2 144 0,7 218 354 26,1 250 473 43 5,92 120 .05
3214605 4 6.7 6.8 6.6 - 4i6- 1240 .0,5- 848 3370 3.3° 24 ' 55 5 - Vi5 0 L51 .00
3115606 4 6.9 7.3 6.5 4.6 8.8 2.6 420 66.5 8.4 1M 326 38 9,15 18.0 1.8
3215607 4 6.4 6.8 16,0 3.3 12.5 1.4 25 295 §3.0 61.8 136 23 .67 1,13 .23
3215608 4 6.8 7.2 6.5 L5 2,8-009 12,8 32,8 3.9 61.8 135 - 13 W36 .46 .30
Kelang 3013601 .9 7.5 7.8 7.0 1.0 2.0 0.6 48,5°-13% C 0.4 7 469 T R430 12 ;0 .82 2.4 .07
15 3014602 S 10 7.0 7.6 5.6 3,2 6,3 0.8 125 258 28.1- 1720 6170 60 2.05 4.2 .23
3014603 ¢ 6,9 7.3 5.4 3.00 4,9 0.3 60.% 161 3,767 2080 "6760 80 2.09. 3.90 . .71
3015601 -9 7.0 7.8 6.8 4.9 17.6 1.0 96.% 86  2i.3 1670 ‘4150 255 2,27 9,00 .02
2015691 9 . .. 7.1 7.5 6.8 8.2 23 1,30 e 2930 72 4540709910 7130 2.61- 9.00 .02
3016607 -9 7.2 8.0 6.7 6.9 16 3.2 134 459 45 - 1080 - 2870 200 .2.85 6,00 1.67
3117610 9 7.0 T4 6.6 7.0 22 1.6 33,7 98- 7.1 126 236 20 1.28 3.60 .CO
316630 9. - 7.0 N4 6.1 9.9 22 2.3 76.0- 18I 21.8 . 661 %81 340 1780 6,00 .01
13117602 10 7.0 7.4 6.6 5.0 17,0 .4 64,7 283 ¢ 15,1 188 .- 200 33 1,19 4.20 .00
3157604, 8 o 7.2 3.5 6.7 : 2.9 5.3 0.3 22,7 S6.6° 10.1 159 - 666, 30 25 .54 .00
3217635 9 6.8 . 7.1 6.6 L.6 2.7 0.6 15.2% 3% 74 . 9507 350 15 L42- 1.13° .00
3117603 8 6.8 7.8 6,2 1.3 4,3 0,3 6,0 17.7° 4.4 63,6 238 10, .29 .45 .16
Langat 2814601 ) 7.2 7.6 6.9 1.5 3.1 0.9 207 445 37,6 886 2820 9 06 08 .0l
i6 2814602 8 6.9 7.3 6.6 6.9 : 1.1 0.7 541 123 6.7 1020 72440 173 105 .08 .02
2815603 8 5.1 6.6 4.3 2.1 5,0 0.7 124 418 10,0 2090 jO20 19} . 430 © .6 .13
2816604 8 5.8 7.6 4,5 3.8  &.1 0.7 1550 5890 50 2270 {6610 331 . .13
2816641 8 6.5 6.8 5.9 - 2.6 5/6 09 24,0 36.6 18,6 162°. 413 35 .10 .20 0l
3017644 8 5.2 6.3 3.2 ) 1.4, 0.7 9.97 "i6.8 3.9 29,3~ 52 .23 . .25 .32 .18
3017611 8 6.7 7.3 -6.3° 1,2 1,5 0.7 145 26.2 5.5 131 . 393 23 (19 .28 .06
3018612 8 6.6 7.2 6,2, 4.7 L5 1.5.°30.3 56 134 181 4130 29 .8 L.A4 22
3017613 8 - 6.7 7.0 6.5 8.0 10,6 53 58,9 W03 7.7 149 - &0 19 =44 1,19 06
3118614 8 7.0 7.6 6.6 1.0 1.7 :0.% . 2.2 10.5 4.5 40,3 102 8 08 10,07
3118647 8 5.8 7.3- 2.8 L& 2.3 0.9 19.4 38.0 9.0 52,5 153 12 © .10 .13 .06
Linggi 12319601 5 6,5 : 7,9 3.5 F.8 &9 0,7.° 35,8.-70.0 10.2 132 . 272 20 1;35 |5.28 . .0l
i8 2420602, 5 6.7 - 7.6 6.1 - 2,9 7.0° 0.2 . 30,8 81.0. 13,3 307 “i330 10 .96 3.30° .26
;2519603 5 6.5 7.t - 6.3 1.1 4.9 0,7 6.4 13,3 3.9 ..39.5: 71 .5 L72 L1
2519621 6 6.7 7.3 62 2.3 3.7 0.9 0 23,8 36047 13,0 143 - 551 117146 6.00 28
2519604 7 6.8 7.2 6.3 2.7 4.8 1.5 v 31,77 54,67 17.4. 285 --819 29 1,65 5,70, .20
2519605 7 . 6.9 7.6 6.3 1.9 3.7 0.6 19,2 :36.4- 127 72,30 15¢ 9 0102 330 0 .12
2619606 7 76.3.°7.0 5.6 0.9° 2.4 - 0.3° 9.6 17.2° 3,9 506 116 . 11- 097 .24 .01
2619607 6 7.0 7.6 6.7 6.2 6.5 2,00 42,3 88 16,9 - 112 222 16 2.15 .4.2¢ /65
~2719608 7 6.8 7.1 6.4 -19.9 50 2.4 0°96,8° 146 - 22,7 86,3 (179 31.9 5.4 15,3 ;60
2719622 B 6.8 711 U6.5-1.9. 2.9 P 1.2 715y4-23:0. 4,2 54,8 145 19 0059 P45 .25
2719609 - e 6.9 0 7.2° 6.3 4.t 10,9 L0 13067 2177 4.2 0 790 7 lal - 13043 0 (710000
2719610 6 6,9 ° 7.4 6.6 7 1.9 501 c 0.8 0 10.41 15.3 2.4 26,2 45,00 7.0%- 2,67 15,30 00
Melake 2272605 9. 7.0 7.7, 60 2. 3.6 1.0 - AD.T 68,20 21601240 10D00 . 26 1,98 7.40 . 49
1e 2222602 6 6.3 6.8 5.8 3.4 7.4 . 0.9° 33,0 48.0 19:5:23.5 37.0 1.0 2,03 6,80 .0
: 2222603 9.1 6.1 6.7 S.B 2.3 3.2 Qb 347040.8 .2439023.7 .31 1z .63 6,70 24
2222605 4 ‘6.1 6,7 5.7 2.8 7.6 1.1, 31.6 45.% 23,0 22.4.31.0 11,0.1.27 -6.70 .10
2322607 9 6.2 6.7 6,0 i.4 2.1 0.8 230 38.0 14.6 27.6 102 4 1.28 6.70 .02
2322613 9 6,5 7.2 . 5.9 1.3 2.2 0.7 20,0 26.9 16,3 32.1 126 6 . 1.30 7.20 0!
9 6.5 7.0 5.9 1,3 ‘20 0.6 200 26.0 1L7 3% 165 3 .1.56 1.0 .08

2322610



Table 29 POLLUTANT LEVELS OF RTVERS IN 1979 (3/3)

Unit; mp/l excepk pil

River No. _ a BODg con Suspended Amoniacal
Name & WQHS of Solids Nitrogen
Basin No, " Ne. Samples Mean Max Min Mean Max Min Hean Max. MHin  Meenm Hax Min Hean Max Min
Muar 2025607 L1 6.2 7.2 '35 0.7 1.1 Nit- 553 1200 105 127 355 20 .43 1.8 .04
21 2125603 5 6.0 6,7 5.3 0.5 1.0 nil 34 50 10 98 240 4D W05 (10 .02
2126604 S 6,2 6,7 5.6 0.9 1.0 0,5 33 40 10 68 230 15 08 .19 .04
2225605 5 6.4 7.0 5.8 0.7 1.4 Rl 104 35 16 54 135 5 08,10 02
2227606 5 6.5 6.9 6.1 0.8 2 Wil 33 45 20 16 45 5 06 07 .02
. 2228607 5 6.6 7.2 6.3 H.6  h.6  Hil. 32 40 20 80 24D 5 06 L1 02
2226608 5 6.3 6.9 5.4 05 1,0 Nl 3 S50 i5 35 50 5 07 10 .02
2328609 5 6.5 7.0 5.8, 0.8 b1 nwi1 23 45 5 51 700 40 08 12 .03
2527611 8 S 6.5 7.0 6.1 1.7 4.1 Wil 32,5 50 10 26,3 70 5 o .24 .02
2521611 8 6,6 7.2 5.9 1.2 3.0 Nil 294 45 16 20 ° 5% 5 a2z 02
2627613 8 6,5 6.8 5.8 2.3 4.1 1.0 27.5 35 1. 54,4 185 5 J3 21 06
2625612 8 6.8 7.2 6.1 £33 4 - N{l 244 55 10 61.3 120 i0 06 L2 02
2735615 8 6.9 7.2 6.4 0.8 2 w1l 19.4 35 10 46,9 155 5 0 L3602
2724616 8 6.7 7.1 6.0 0.7 1,3 N1 144 30 5. 30,7 60 5 06 06 02
2722657 8 6,6 7.0 59 1.3 2.4 0,9 163 25 5. 46.% 95 15 .09 43,02
Batu Pahat 1829602 5 6.6 6.2 3.4 0.5 b Nil 276 540 5 74 200 10 Jb 200 05
22 1929603 5 3.6 4.0 3.3 L4 3.0 0.1 47 70 10, 216 460 50 J28 .36 .20
19286310 5 1.8 4.2° 3.5 1.7 4.6 1 477 W40 . 5 128 465 10 W25 .36 0 .10
Benut 1632601 ] 4.8 5.9 3.8 0.7 .2 N1 {07 390 30" 108 ' 290 25 L2106
23 " 1833602 g 6,2 6.8 5.6 . 0.9 1 Nil 28.3 50 5 40,6 85 5 LW .18 .03
Sekudai 1536601 9 6.4 6.6 6.0 1.5 2.0 1,0 19 3. 5 &8 175 5 a8 -.50. .07
23 1536602 9 6.4 6.6 6.0} 1.9 4.0 1.0 2 35 5 1719 145 30 23 .58 L0
1636503 9 6.6 6.6 6.1 2.0 & 1 5. 30 5 64 105 15 26 .60 .05
1636601 g 6.4 6.6 6.1 1.8 4.0 1.0 21 40 19 52 15 25 577190 .02
1636605 9 6.4 6.6 6.1 3.6 17 0.9 W 45, 5 51 90 100 &4 1.50 .10
1636606 : 6.4 6.7 6,2 2.8 56 \,0- 22 %0 5 76 225 30 W49 1,80 .02
1635607 9 6.5 6.7 6.2 1.2 2.0 Nil 14.4 30.0 5 46,7 750 15 07 .19 03
1735608 9 6.3 6.8- 5% 1,2 & Nl 167 30 5 294 110 S .09 22 .04
‘Jehor 1739604 9 6,1. 6.8 55 1.1 29 Rl 17.8 30 5 70.6 140 5 07 .14 .01
24 1738605 8 6.1 6.7 5.6 0.9. 2 ®il 8.1 30 5 81,9 265 20 B4 L1000t
1737606 -3 5.9 6.5 4.7 1.6 3.0 0,7 167 5.0 5 8§39 130 20 .05 .12 .92
1835608 ] 5.8: 6,3 5.4 1.5 3 1 26.7- 40 . 10 84.4 150 20 .36 .79 .01
1834609 g 58 6.4 4.8 2.9 5. 0.8 i%.& 35 10 63,3 {15 20 .20 .58 .01
1834610 9 6.2 7.0 5.3 0.6 1.0 Nil 10 30 S 28.1 50 - 10 J06 L1100
Endau 2636601 - 3 6.8 7.1 6.4 0.7 I 0.2 48.3 10t e 70 95 30 .10 .15 .04
27 2033610 | 7.5 9.6 520 _ 135 V72
2133611 ] 5.7 2 S0 95 .18
2033612 1 5.8 i 5 . 55 30
2033613 i 6.2 3 - 60 135 . T4
Pahang 3534601 1 6.6 <1 22 45 N.D.
30 . 3530602 1 6.9 <1 17 . 40 N.D.
3527604 3 7.0 . 7.4 6.8 0.8 1,3 0.5 14.8 28,5 &7 116 222 34 00 .00 00
3424607 3 6.8 7.0. 6,5 0.7 LI 0.4 20.2 26,5 10,8 128 179 22 . .02 .02 .02
. 3424509 3 6,9 7.1 65 0.8 0.9 0.5 22.0 32.1 15.4 132 23i 41 08 .09 .09
3524610 3 7 7.4 6.4 0.7 0.9 0.6 248 3&.1 167 23.7. 31 19° ,01 .01 -,01
D3723612 3 7.3 "B 8,270 B 15 0,9 648 111 18.6 17.5 25 10 .06 .08 .08
3421619 3 6.8 7.0 6.7 0.9 0.9 0.9 17.2° 21,4 9.3 142 264  5i .00 .00 .00
39246104 3 771 7.5 6.9 1.1 1.4 9.9 1E2 14,0 8.3 59.7 74 33 223 .33 .09
‘3519618 3 6.8 7.0 6.7 0.6 1,3 0.2 8% 1.3 5.3 laB 337 1% .08 .23 00
4023615 ] 7.5 . 0.5 ’ 12,6 - ) 24.2 33 5.4 - - -
. 4220616 3 7.3 ‘7.4 7.1 0.9 9.9 0.8 3.7 .66 9.3 3 %y 27 0 - - -
Kuantan - 3833601 3 7.2 B.O 6,7 -<1v3 2 <r 55 s 21 15F 335 50 . ,10 .29 N.D,
3 3832602 3 6.1 7.7 5.2 .6 2.9 < 132 155 9. 20 .30 100 . .05 JH N
3831603 3 6.8 7.5 60 1.2 L5 1 IBJ1 Zh 0 115 93030195 25 .06 .17 N.D.
3931604 3 6.9 7.6 6.2. 1.8 1.1 <l'. 10.8 17.1 4.5  BI.7 140 5 . .02 .04 N.B,
3931605 3 6.8 7.3 6.3 2.2 3.3 <1 -20.9 20.9 20.8 285 3IBO 190 ;03 04 .02
" 3930606 3 6.8 76 6.0 .4 2.1 < 8.8 17.5 3 833 120 65 W02 .05 N.D.
Setiu S628601 2 6.6 6.6 6.5 <l 1 <1 3.5 46 29 20 35 . 5 37 b .33
37 . 5527602 ° 3 65 7.0 6.3 <l . <l <] -3 . 53 16 25 50 ] .06 IO H.D.
Kluan, 572660 . 7.6 <1 280 15 .03
37 & 5726602 1 6.6 <1 13.4 : 10 ‘ 40
5626603 1 7.0 1 21,4 I .07
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Table 30  CLASSIFICATION OF WOMS ACCORDING TO BOD
CLASSIFICATION USING MEAN BODS

River WOR ¢ 1978 o : 1979
Hame of River Basin o, o of Miidly  Moderately Grosaly No. of .Mildly Hoderatély Groasly

‘No. H WOMS Clean Polluted Polluted  FPolluted HQMS  Clean Polluted  Polluted Polluced

Kedah 3 3 7 ] 3 ! 2 12 10 1 0 !
Herbok 4 [ Fi 3 2 0 3 7 3 2 - 1
Huda 5 5 g 9 0 0 0 9 9 0 0 1]
Juru 6 6 ¢ 0 3 1 5 9 3 ! 0 5
peral 6 6 8 & q G [ & T 1 1] i}
Jejawi . 6 7 4 4 0 0 0 5 4 1 0 0
Kerian [ 8 § 6 0 0 o B8 8 [ 0 0
Kinta 10 13 4 3 1 0 o 5 3 7 0 0.
Bernam 11 14 5 5 0 0 -0 5 5 0 0 0
Tengl 12 15 2 2 0 0 4] 3 3 0 0 [\]
Selangor 13 16 5 5 0 0 -0 5 5 0 0 ]
Buloh 14 - 17 8 3 2 [ 4] 9 3 3 0 3
Kelang 15 18 10 5 3 "1 1 12 6 4 2 0
Langat 15 19 k1 11 0 0 0 11 9 1 ! D
Linggi 18 T 12 9 3 0 -0 12 9 2 0 1
Melaka 19 22 7 7 o 0 .0 7 © 7 0 0 W
Muar 21 - 25 [ ¥4 12 1] 0 0 15 L5 0 0 {
Batu Pahat 22 26 3 3 [y 0 0 3 3 1] Y a
Benut 23 .27 kK 3 ¢ 0 ) z z i} ‘g 1]
Sekudai 23 |28 8 8 0 0 0 8 & 0 1] 0
Jahoy 24 29 [ 4 2 0 ] b 3 0 [ 0
Endau 27 32 i 1 0 0 0 5 3 0 | I 0
Pahang 30 s 12 1 0 Q 1 12 " t 0 0
Kuantan 1 36 [/ 6 1] 4] 4] b ] 0 4] 1}
Setiu kY) 44 3 3 0 V] 0 2 2 0 0 0
Keluang 37 45 3 3 [H o 0 3 3 o) | o

Remarks; - Clean: 0 - 4 mg/iit
Mildly poltated; 4 - Bmg/lic
Moderately polluted: B - 12mgflic
Grossly polluted: >12mgflic .
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Table 31 CLASSIFICATION OF WOMS ACCORDING TO &S
CLASSIFICATION USING MEAN S8

: River o 1978 : ; 1271 .
Name of River Basin ﬂQR No. of 0-50 50-250 250-500 S500-(,000 >1,000 Wg, of ©-50 50-230 250-500 500-1,000 >1,000
No. ®* uGMS  ppm  ppm . ppm ppo ppm WQMS  ppm . ppm ppm pput ppm
Kedah 3 3 7 6 1 o 0 0 12 2 10 0 0 0
Merbok & 4 7 3 4 0 0 0 7 o 7 0 0 0
Muda 5 -5 9 6 3 0 0 0 9 3 6 0 [} 0
Jura 6 6 9 0 9 6 0 0 9 - 8 - - -
Perai & ) 8 2 5 0 - [ 1 8 0 8 ) 0 0
Jejawi & 7 4 4 0 0 0 0 s § 0 0 0 0
Kerian 8 8 6 6 0 o 0 0 8 7 ] 0 0 0
Kinta 10 13 4 2 0 [ ] 2 5 -2 0 0 0 3
Bernam 1) 14 5 5 0 [} 0 0 5 2 1 [} 1 !
Tengi 12 iS5 2 i 1 0 0 0 3 2 1 .0 0 0
Selangor 13 16 5 2 2 0 ! 0 5 2 0 1 1 1
" Buloh 14 17 ] - - - - - 9 2 5 1 0 H
Xelang 15 18 10 i} 2 r 1 b 12 o 5 1 1 5
Langat 16 19 n 3 i 4 3 0 1 2 5 1} 1 3
Linggi 18 21 12 2 8 2 0 0 12 2 8 2 0 0
Melaka 19 72 7 6. 0 0 0 1 7 6 0 a 0 i
Muar 21 25 1} 8 3 - 0 0 15 7 ‘8 0 0 0
Batu Pahat 22 26 3 3 0 -0 0 0 3 o 3 [y 0 -0
Benut 23 27 3 2 1 0 o i 2 1 i 0 0 0
sekudai 23 28 8 7 1 0 0 0 8 2 6 0 0 0
Johor 24 29 6 - - - - - & 1 5 ] 0 0
Endaa 27 32 1 ] 1 0 0 V] 5 ] 5 0 ] 0
Pahang 035 12 5 [ 1 5 [V} 12. 6 3 0 ¢ o
Kuantan i 36 6 3 2 0 0 1 6 1 4 1 0 0
Setiu . 37 44 3 b - 1 - - 2 2 o 0 0 .6
Keluang 3745 3 - - - - 1 3 3 o 0 ¢ ¢
Remarks: '~' ‘! no data
‘¢t : no WOMS
Table 32 VALUES OF MEAN, MAX. AND MIN. OF PH, BOBs,
COD, SS AND NH4~N, BY RIVER IN 1978
River Basin WQR No. of pH . BODs oD 55 Ammoniacal Nitrogen
Name - No. Ne., Samples Mean Hax Min Mean Max Min Mean Max Min. Mean Max Mia Mean Hax Min
Kedah 3 3 33 6.5 - 7.3 3.7 16.8 208 <1.0 55.8 500 Nil 46.& 210 S 0.17 7. 0.77 <0,i
-Herbok 4 4 7 6.4 6.7 5.8 34.9 188 . 3 196 . 447 10 65.7 0 40 <1.99  13.% <0.1
Huda 5 5 41 6.5 6.8 6.0 2.2 8 <i.0 18.3 0 47.2 110 3 0.12 1.0 <0.1
Juru 6 6 80 6.5 'B.9 3.1 35.3 320 <1.0 128 740 Wi 91,5 545 5 .33 33 <0.1
Perai 6 6 n 6.5 8.0 5.1 2.7 11 <0.5 63.8 300 Wil 3350 44,706 5 0.27 1.89 it
Jejawi 6 ? 4 7.4 8.0 6.9 1.8 3 0.5 %4.3 184 10 23,1 - 50 5 0,10 0.32 0.0]
Kerian 8 3 6 5.1 6.4 4,2 2.7. & 1 233 50 10 15.8 40 5 0,09 . 0.15 0,05
Kinta 10 13 12 7.2 B.1 5.5 3.2 1.6 0.7 .22.5 68 40 901 4010 'S 0.32 .1.28 0.02
Bernam 11 L4 5 7.3 7.8 7.0 0.9 1.5 0.3 5.8 52 8 10.3 20 1.5 0.09 0.20 0,02
Teagi 12 15 2 5.7 5.7 57 .1.2 1.5 @9 53,9 53.9 53.9 98.0 19t 5 0.065 '0.07 0.06
Selangor 13 6 5 6.5 7.2 6.0 1.3 1.7 1.1 185 821 - 7.8 244 - 963 7 0.035 .05 0,02
Buloh 14 17 8- 5.3 6,3 3.4 2.8 1.3 0.9 60,5 -232 |10 - - - b.16 7 3.6 0 0,17
Kelang 15 8 80 6.9 7.8 6.1 5.0 .35 0,2 159 5490 S 1962 12,100 4 2.69 65.6 0O
Langat 16 19 - R 6.1 65 4,6 0.9 1,5 0,5 293 59,4 9.0 425 1006, 3 0.043 0.08  0.02
Linggi 18 21 69 6.1 7,8 3.4 2.9 34.60.3 44,7 960 2.8 119 790 4 0.87 3.3 .0.0%
Helaka 19 22 40 6.1 8.1 3.1 L5 5.3 0.6 84.9 2300 0.7 164 4280 5 0,69 5.4 0.0]
Musr 21 25 72 6.1 7.5 4.0 1.4 9 Ril_ 11!~ 1580 5.0 54,0 © 945 5 G, i1 0,38 0.01
?:;:t 22 2 12 3,5 3.7 3.2 L. 4. 0- 358 75200 22.1 65 5 ‘0.28 - 0.48 0,13
Benut 23 27 3 5.0 5.7 3.7 1 10 53,3 105 20 70 135 25 ¢.05 -0.11 0,02
dekudai 23 28 | 6.1 6,7 3.5 1.9 .7 0 180 130 5. 37,9 180 5 0,31 ‘1.7 0.0
Johore 24 29 35 5.9 7.6 3,9.2.6 23 RII 52,9 1440 4 = - - 0.40 7.8 0.01
_Endau 27 32 3 7.0 7.7 6.3.3.,5 5.1 1.8 .27.6 43,2 12,7 233 355 20 .17 0.19 0,14
“Paheng. = 30 35 42 6.5 7.7 1.6 6.6 .. 150 @,1 37.0 620 3.8 75.9 483 4 0.88 23.3 Nil
Kuaatan k3| 36 12 5.5 6.4 3.8 1.0 1.6 0.4 9.3 19.3 4,5 1072 12,500 9 0.12 U.26 20,02
setin 37 44 3 -7.,1 7.2 6.9 0,8 §.3 0.5 25.6 .69.4 3.0 .138 270 5 0,043 0.09 Bil
Keluang 37- 45 k! 7.6 8.0 2,1 0.6 0.8 0.5 1i8 293 14,0 2150 2150 2150 0.037 0.04 Wit
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Table 33 VALUES OF MEAN, MAX. AND MIN. OF PH, BOD;,
COD, SS AND NH4-N, BY RIVER IN 1979

BODs- €D, 85 © Ammenjacal Nitrogen

River Basin WQR No. of B
Name No. ‘Mo, Samples Mean Max Min HMean Max Min Mesn Hax Min Mean Max Min Mean Hax Hin
Kedah 3 3 49 ¢ 6.6 7,3 6.1 2.6 25 b 25,9 0185 Nil . 78.00 360 20 .18 1.9 .01
Herbok 3 4 B3 | 7.2. 8.0 6.6 38.8 340 Nil- 208 510 15 tad 205 60 5.25 _45.5 =<0.0t
HMuda 5 5 43 6.8 7.6 6.1 1.6 4 1 20,0 275 0 59.1 180 5 0.1 1.3 0.01
Juru 6 6 93 6.3 1.9 3.0 30.6 290 <l-.152 695 5 76.8 295 10 575 35.9 0.03
pPorai 6 6 80 6.7 7.9 4.1 3.2 15 <l 106 580 5 T, 300 [ 0.33 1.3 0.01
Jejawi 6 7 §5 6.9 8.0 5.5 3.1 10 0.5 126 875 5 36.5 0 3 0.20 0.55 0.01
Kerian 8 8 16 5.8 7.3 3.4 2.4 4 <1 52,9 285 10 43,4 135 5 0.9 0,72 0.02
Kinta 11} 13 23 7.3 8,0 6.7 3.4 B.7 0.7 32 128 4 1163 4650 5 0.58 3.16 0
Bernam 3] 14 20 6.3 7.5 3.5 1.3 3.3 0.3 46,4 275 1.9 457 2900 5 0.14  0.36 0
Tengi 12 15 15 5.7 6.0 4.9 0.7 1.5 0.3 23.2 61 3.8 32.7 % 9 ‘0.4 D.AD D.OB
Selangor 13 16 9 6.1 7.6 4.3 1.2 1.7 0.3.21.0 67,3 6.0 509 2700 15 0.15 :0.20 Q
Buleh 14 17 - 36 6,5: 7.8 3.3 76,3 1240 0.3 284 ‘3700 2,1 526 12,900 S 3.56 8.0 ¢]
Kelang 15 18 108 7.0 8.0 5.4 4.6 ©23.0.3 1501 459 0.4 1985 99130 10 1.52 9.0 0
Langat 16 19 85 6,3 7.6 2.8 2.6 10.6 .5 191, 5890 3. 637 1020 8 0.23 }.44  0.0L
Linggi 18 21 73 6.7 7.9 3.5 4.0 50 0.3 28.8 146 2.4 Il 1330 7 .59 15,3 4]
Melaks 19 22 60 6.4 3.7 5.7 2.1 20 0.6 28.7° 68.2 11.7 210 10,000 3 1.56 7.4 0.01
Muar 21 25 1] 6.5 7.2 3.5 N .1 N_il 52.% 1200 5 51.4 355 5 0.0 1.8 0.02
s 22 26 15 4.0 6.2 3.3 1.2 4.6 Wil 123 50 5 139 .45 10 0.21 0.36 0.05
Benut 23 27 18 . 5.5 6.8 3.8 0.8 .2 Nil 67.7 3490. 5 74.3 290 5 0.11 . 0.21 0.03
Sekodai 23 28 72 6.4 &8 5.9 2.0 :170NiL 19.0 . 9% 5 58.3 7150 5 0.29 1.9 0.02
Johore 24 29 - 53 6.0 7.0 4.7 1.4 . 5 Hil . IB.1 40 5 68.5 265 5 0.13  0.79 0.0}
Endau 27 32 7 6.5 7.5 5.7 2.3 9.6 n.2 113 520 6 90.0 135 30 0.32 0.74 0.04
Pehang - 30 15 1 7.0 8.1 6.2 <1.5 15 0.2 23.5. 111 4.2 82,3 337 10 0,064 0,33 0
Kuantan 31 36 18 6.8 8.0 5.2 1.5 3.3 <l 21,} 15 - 3 20 380 5 0.047 0.29 0.02
Setiu 37 [1] 5 6.5 7.0 6.3 <] 1 <l. 36.2 53 16 23.0 50 5 0.18 0.4 0.33
Keluang 37 45 3 7.1 7.6 6.6 <i 1 <1 05 280 134 11.7 A3 - 0.7 0.4 0.03
Table 34 NUMBER OF POLLUTED WOMS BY RIVER
Hame River Ho. ~ HNo. of Pollukted WQMS (1978} No.  No, of Polluted WQUS (1979)
. of Basin HOR of Ammoniagal of Ammoniacal
) River C Ho. " No. wQs  pH  BoDs S8 Nitrogen RQMS pH BOD; ~ 85 - Nitrogen
Kedah 3 3 7 5 & 0 0 12 10 1 0 1
* Herbok 4 4 7 3 3 0 1 7 0 3 0 3
Muda 5 5 9 8 0 0 ] .9 [ [ 1
Juru 6 6 e 9 8 ] e g I 0 g
Perai 6 6 B ) 2 1 2 8 6 1 1] t
Jejawi & 6 4 0 0o .0 o 5 3 1 o 0
Kerian 8 8 6 6 . 0 .0 0 8. 8 o 0 0
Kinta 10 13 4 3 0 2 | 5 [ 2 -3 3
Bernam 1} 14 5 0 0 0 Y 5 5 0 2 0
Tengi 12. B b} 2 2 L] 0 0 3 3 [} 0 0
Selangor 13 11 5 3 .0 | 0 5 4 i3 2 o
Buloh 14 i 8 8 o - 3 9 5 7 T - 6
Kelang 15 18 -0 5 4 9 10! 12 4 & 9 10
Langat 16 19 ]} 9 ] 3 "0 3] 7 1 L3 2
Linggi 18 21 2. 12 4. 2. 11 12 2 2 3 ]
. ‘Heléka 19 22. 7 7 [} 3 3 7 7 N 1 ?
. Muar-: 21 .. 25 12 -2 1 1 44 15 15 1] 0 1
Batu Pahat 22 6 -3 3 0 [ 0 3 ) [} 0 1]
Ranut 23 - 7 3 3 08 0 2 PR 0 Q
Sekudai 23 .28 8 8 0 0 kY 8 B i 1 3
Johor 24 29 ] ] 2 - z -6 6 Q [ 0
. Endau U ¥ B i 0 6. 0 .0 5 4 1 0 .0
Pahang 30 35 12 12° 1 0 2 12 2 i o 0
Kuantan .31 43 [3 h o. 1 ] & 5 o] [ VI
Seriu 37 & i 0 6 0 o 2 1o 0 - o
Keluang 37 45 3 0 0t [ 3 o o 0 0
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Table 35 INVENTORY OF POLLUTANT SOURCES BY RIVER BASIN (1/3)
Basin  Name of Rubber Processing Palm 011 M{ll - Nos. animal
Yo, River City/Town HNo. - Factory No. S Ho. Tin Mines Husbandyy No.
1 Perlis 1 - - - -
3 Kedah 2, 101, 102, 1, 2 - - -
' : 103
4 Merbok 3 3, 4, 3, 6, 1, - - -
8, 9
5  Wuda 104 10, 11, 12,13, 1 - 1
14, 15, 16, 17,
18, 19, 20, 21,
22 _
6  Perai/Juru 5, 6, 109, 23, 24, 25, 26, 2, 3, 4 - 2, 3, 4, 5,
' 110 27, 28, 29, 30, 6, 7
31, 32, 33, 34,
35, 3
7 P. Pinang 8, 105, 106, 37 - - - 8, 9, 10,
107, 108 11, 12
8 Kerian 38, 39, 40 5, 6 - 13, 14
9 Kurau & 10, 112 41, 42, 43, 44, 7, 8,9, 10, 2 15, 16, 17,
Others 45, 46, 47, 48, 11, 12 18
49, 50, 51 .
10 Perak 11, 12, 13, 52, 53, 54; 55, 13, 14, 15, 16, 85 19, 20, 21,
14, 15, 17, 56, 57, 58,.59, 17, 18, 19, 20, 22, 23 -
18, 111, 113 60, 61, 62, 63, 21, 22, 23, 24, :
64, 65 25
11 Bernam - 66, 67 26, 27, 28, 29, 3 24
30
12 - Tengi - - - - -
13 Selangor 21 68, 69, 70, 71 31, 32, 33 - 25, 26
14 Buloh 114 72, 13, 74 %, 35, 36, 37, - 27
38
15 Kelang 22, 23, 24, 75, 76, 77, 78, 39, 40 8 28, 29, 30
25, 116, 117 7%, 80, 81, @2
83, 84, 85
16 Langat 26, 115 86, 87, 88, 89, &1, 42, 43, 46 14 1, 32
' 90, 91, 92, 93, 45, hé, 47
94 :
17 Sapang 28 95, 96 48, 49, 50, 51, - "33, 34, 35
' : 52, 53 '
18 Linggi 29 97, 98, 99, 100, S4, 55, 56 - 36, 37

101, 102, 103,

- 104, 105, 106,

107, 108, 109,

110, i1
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INVENTORY OF POLLUTANT SOURCES BY RIVER BASIN (2/3)

Table 36
Basin Name of : Rubber .Pracessing' Palm Oil Mill  Nos. Animal
No. River city/Town No. . Factory_No.: No. Tin Mines Husbandry No.
19 = Melaka 31, 119, 120, 112, 113, 1la, - - 18
121 115, 116, 117,
118, 119, 120,
121, 122, 123,
124
20 Kesang 33 125, 126, 127, 57 ~ -
: 128
21 Muar 30, 32, 34, 129, 130, 131, 58, 59, 60, - 39, 40, 41
122, 125, 132, 133, 134, 61, 62
145 135, 136, 137,
138, 139, 140,
141, 142, 143,
1464, 145, 146,
147, 148
22 .Batu Pahat 35, 123 149, 150, 151, 63, 64, 65, - 62
152, 153, 154, 66
155, 156
23 Pontian 37, 38, 39, 157, 158, 159, 67, 68, 59, - 43, 44
© Kechil & 124, 127, 160, 161, 162, 70, 71 .
Others 128, 129 163, 164, 165,
: 166, 167, 168
24 ' Johor 40, 126 169, 170, 170, ~ :72,°73, 74, 2 tin 45.
172, 173, 174, - .15, 16, 77, mines &
175, 176 .18, 79, 80, ‘1 bauxite
81, 82 mine
25 Sedili Besar - B N-1 2 -
& Sedili
Kechil
26 Yersing & 42 - - ’ - -
. (thers
27 Endau 41, 151 177, 178, 179 83, 84, 85, 2 46
: 86, 87. 88,
39, 90, 91,
92,93
28 Rompin 139, l4l, - 94, 95, 96, Z -
142, 143, 97
146, 147,
148, 149,
150"
29 Bebar & 140 - - - -
. Merchoung _
‘30 pahang 45, 46, 48, 180, 181, 182, 98, 99, 100, 3 -
49, 50, 118, 183, 184, 185, 101, 102, 103,
130, 121, 186, 187, 188, 104, 105, 106,
137, 138, 189, 190, 191, 107, 108,.109,
144,152, 192, 193, 194, ile, 111, 112,
153, 154, 195 113, ‘114, 115,
155, 156 116, 117, 118,
E19, 120, 121,
122, N-2, ¥-3
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Tahle 37 INVENTORY OF POLLUTANT SOURCES BY RIVER BASIN (3/3)

Basin - Name of o Rubﬁer Processing Palm 0il Mill  Vos. of Animal
No. - River City/Town No. . Factory No. Ho. - Tin Mines  Busbandry No.
31 Kuantan & 47 196, 197, 198 123, 124 :3 tin -

Others - : mines & 1
manganese
aine

32 Kemaman 51 - 125, 126, 1 tin -
: N4 mine & 1
' Wolfram
wine
33 Paka & - - . N _
Others :
34 Dungun 52 - 127, 8-5 : 1 -
35 Marang - - 128 - 48
36 Trengganu 53, 132 199 . 129, 856 ' - -
37 Setiu - - - ' - -
38 Besut - - ' - - -
39 Kemasin & 56, 57, 134 200 - _ - -

Semerak : ’

40 Kelantan S4, 55, 58, 201, 202, 203, 130, 131, 132 - -

133, 135 204, 205, 206 ' : .
41 Golok 136 - 133 - -
Total 46 206 139 130 48
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Table 38 DEVELOPMENT OF DID'S WATER
QUALITY SAMPLING NETHWORK

Ttem ' 1974 1975 1976
Principal River Water Quality Stations v 18 26
Secondary River Water Quality Statioms - 48 36
Temporary River Water QUality Statioms . 47 25
Groundwater Quality Stations- S 58 10
" Total ' : 28 171 97

Source; Ref. 10~

Table 39 NUMBER .OF WATER QUALITY STATIONS
IN ACCORDANCE WITH OBJECTIVES

Ttem L ' ' 1974 -.1975 1976

Experimental Basin Study 3 2 3
Representative Basin Study r2 = 1
'Fisheries | ' R B . - 8 : f_2 1
Irrigation .5 4 7
Pollution o - 12 18 10
Water Supply | o 14 9 7

Baseline Studies . ' - 29 40

Source; Ref. 10



Table 40

INVENTORY OF SEWERAGE DEVELOPMENT PLANS
"IN PENINSULAR MALAYSIA (1/2)

I, P Continuation Projects

Population x 163

Project Data

River Served by L Design
Basin Sewerage . besign Population Source
City . Ho., Total System Proposed Plan of Action Year v x10 Ho.
Pulau Pinang ? 434 141 Implementation of Georgetown 1930 220 1
{1970) (1970} Sewer Sysfem extension and 1981-85 -
555 220 house connection; 1986-90 355
(1980) {1980) Bandar Bayan Baru and Yorth 199495 -
711 Coaat Sower System. 1996-2060 595
(1996)
910
(2000)
Butterworth/ 6 172 Negligible Implementation of Phase I 1985 194 2,3
Bukit Hertajam {1970) (1380-1985) ) 1930 288
648 Feasibility Study for Prai 1995 453
(2000) Industyial Eatate (1931) 2600 648
Deaign for Prai Industrial )
Estate (1982)
Iwplementation for Prai
Industrial Estate (1983-85)
Design for Phase II Areas
{1985)
Ipoh .10 248 Nil Implenentation of Phase I 1985 280 2.4
(1970) (1980-85) 1990 375
840 Feasibility Study for Phase II 2000 475
(2020) Area (1985} ’ 2010 600
. . 2020 840
Kuala Lumpur 15 653 13 Implementation of FPhase 1 1980 (38 2,5
{1970} (1978-81) 1985 668
i,670 - Detailed Design of Phase II 2005 1,670
(2005) (1981} T
’ Isiplementation of Phase 11
(1982-85) ’ :
Shah Alam . 15 _lO = Isplementation of Phase I 1980 136 2
(Igf?) (198-85) 1985 191
Design for Phase EY (I
(1930} g {1985) 1990 217
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Table 41

INVENTORY OF SEWERAGE DEVELOPMENT PLANS
IN PENINSULAR MALAYSIA (2/2)

2. Projects with Master Plan/Feasibility Studics Gompleted Under 4MP/Implementation Under 4MP

Population %103

Project Data

River Served by Design
Basin Sewerage Design Population Source
city Ko, Total - System Proposed Plan of Action Year xi03 No.
Alor Setar 3 | 89%.5 . Nil ., Detailed Engineering Design 1985 25,5 2
(1970) for :Phase I (1981} 1990 63.9
198 . Implementation 1995 114
(2000} 2000 166
Taiping 9 54.6 - . Implementation of Phase I e, n.4. © 2
(1970) : (1982-85) ) ‘ :
183.8 . Design for Phase 11 (1985)
(1979)
Port Klang 15 125 o= . Implementation of Phase 1 Phase I 40,0 2
& Klang (1967) (1982-85) Ultimate 29.5
245 . Design for Phase II (1985) System
£1990)
Gombak/ 15 406. 14 - . Updating Feaaibility Study & 1385 50.0 2
petaling/ - (1980) Deaign of Phase I (1981} i990 180.0
Langat District 644,03 . Implementation of Phage
(2005) (1982-85) ’
. Design for Fhase II (1985)
Seremban 18 B0 . Ril . Implementation of Phase I 1985 139 2
(1970} (1982-85) . §9%0 182
240 (1993) . Design for Phase II {1985)
Helaka 19 100 - ., Implementation of Phase I Ph. 1 89 2
{1958) : {1982-85) iI 181
280 . Design for Fhase IL {1%85) 1I1 261
(1990) .
Johor Bahru 23 145 - ., Implementarion of Phase 1 1985 275 2
(1972) (1982-85) 19%0 412
760 . Design for Phzae II {1985}
(z000) .- s
Kuantan & Port £} 98 - . Tmplementation of Phase 1985 50 2
Gebeng (1976) (1982-85) 1990 114
259 . Design for Phase II {I%85) 1395 t45
{1990) - : ’
Kuala 36 151 - - . Engineering Design 1985 32.6 2
Trengganu (1980) (1981~-82) - 19%0 86.6 )
224 , Implementation of Phase 1495 148.64
(1990) {1983-83) 2000 189.78
308 . Design for Phase LI (1985)

(2090)

Source; Refe. PX 2, PX 6, PK 15, FK 23 & PK 24,



Table 42

ESTIMATED SALINIEY RIVER STRETCH
FROM ESTUARY (1/2)

River River WQR Estimated Salinity Sources
Basin River Stretch from _
No. No. Estuary (km} and Remarks No.
Muda 5 5  Tidal Effect up to Tidal Barrage 1
: near Kg, Nangka
Perai 6 6 19km 2
Juru 6 6 10km 2
Kurau 9 9 20 ~ 25km 2
Sepetang : 9 10 23km 2
Perak 10 13 32km 2
Tengi 12 15 12km 2
Selangor 13 16 12km 2
Buloh 14 17 15km 2
Kelang 15 18 60kmn : 2,3
‘Langat 16 19 40km 2
Linggi 18 21 10 ~ 20km
Tidal Effect up to Linggi Town
Melaka 19 22 10km
~ Tidal Effect up fo Tidal Gate 4
Kesang 20 Tidal Effect up to Tidal Gate &4
: near Coastal Road
Muar 21 25 40 ~ 60km
‘Tidal Effect up to Kg. Kepon 4
Batu Pahat 22 26 17km 2
' Tidal Effect up to Sri Medang,
Pt. Raja 4
Benut 23 27 20 ~ 30km 2
Pontian 23 ° 28 10 & 15km 2



Table 43 ESTIMATED SALINITY RIVER STRETCH
: FROM ESTUARY (2/2)

River River WQR Estimated Salinity. Sources
Basin River Stretrh from E
Ne.  No. . Estuary (km) and Remarks No.
Sekudai 23 ° 28 Tidal Effect up to Tidal Gate 4
Johor C 24 29 < 44km . 2
Tidal Effect up to some upstream

of Junction with Sg. Pelepah - 4
Sediti 25 30 <'57km - 2
‘ Tidal Effect up _é:o some upstream
of Junction with Sg. Kayu 4
Rompin 28 33 20km | 2

"16km Chloride content of
- 480 ppm _ 5

Tidal Effect up to Kg. Serebut
i.e. 90km Upstream of weir 6
Pahang 30 35 23.4km - 7
Kuantan 31 36 < 16km o 2
' ' 27km Tidal Effect up to Pasin |
Kemudi JKR intake 8
Kemairan 32 38 19km

Trengganu ~ 36 43 8km . ' 2
' 17km Tidal Effect up to Pulau ‘
Bahi 9
Setiu -~ 37 44 Tkm - | 2
Keluang 37 45 15~ 20k 2
Besut - 38 46 12km : S 2
Kela_ntém 40 48 Tidal Effect up to Pasir Mas ' 10.
Golok 41 49 3km 2

Source; Refs. 25 to 33
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SUMMARY OF 'PROJECTED BOD LOAD AND

( }): BOD load discharge to the sea directly

P-82

Table 44
BOD CONCENTRATION FOR CASE 1
L - 1990 . 2000
BOD Load . BOD " BOD Load BOD .
: From into Concentration = From Into Concentration
Basin Source River in River Source River in River
~ No Name (ton/d) (ton/d) {ug/lit) (ton/d) (ton/d) (mg/lit)
1 Perlis - 5 i 0-0 10 4 0-0
2 P. Langkawl — e not studied ————-m- e e
3 Kedah 18 7 0-0 36 15 0-0
4 Merbok 12 6 . 15-31 24 14 2-54
5 Muda 19 7 0-2 28 11 0-3
6 Perai 19(30) 4 0-11 32(37) 11 3-32
7 P. Pinang _ — ~-~ not studied ——--—r-—mm—em— e e
8 Kerian 10 [ 1-2 13 ' 5 1-3
9 Kurau 18 6 3-5 22 6 - 4-6
10 Perak 165 ' 54 0-6 228 18 0-9
11 Bernam 36 16 0-10 29 11 0--6
12 Tengi L 0 0-0 1 0 0-0
13 Selangor - 16 5 1~3 16 5 1-3
14  Buloch 32 7 19-36 41: 10 28-46
15 Kelang 218(32) 115 1-60 250(38) 139 1-105
16 Langat’ 38 12 0-9 43 C 13 0-9
17 Sepang 6 1 g9-14 8 : 2 12-20
18 Linggi 49 22 84279 52 23: 75-292
19 Melaka 120(9) 9 28-83 26(21) 12 21-85
20 - Kesang 7 3 21-43 7 2 13-37
21 Muar 49(12) 24 6-23 58(15) 28 6-30
22 Batu Pahat 34 16 - 14-42 51 ' 22 17-85
23 Sekudai 18(40) 10 7-96 27(58) 15 9-117
24  Johor 50 27 5~53 55. 31 ©1=52
25 Sedili Besar 2 0 0-0 6 3 0-3
26 Mersing 0(3) 1 00 0(4) 0 0~0
27 Endau .37 21 1-25 43 C24 1-29
28 Rompin - 26 15 6-14 16 14 5-9
29 Bebar 1 0 1-3 1 1 2-7
30 Pahang 130 73 0-5 143 79 0-4
31 Kuantan 7(19} 4 0-3 11(44) 6 1-4
32 Kemaman : 26 15 6~16 23 13 - 0-10
33 Paka - 0 0 0-0 Y 0 0-0
34 Dungun 3(2)y 5 0-3 - 5(7) 3 0-2
35 Marang 1 ' 0 0-0. 1 0 0-0
36 Trengganu 7(16) 4 0-0 7¢(43) 4 S 0-1
37 Setiu 1 o 0-0 10 0 0-0-
38 Besut 1 0 0-0 1 0 0-0
39. Kemasin 4 2 47 1L 5 15-23
40  Kelantan 18(17) 9 0-1 32(54)" 18 0-1
41 Golok =~ =000 —eeeee o not studied —
Total 1,103(180) 505. 1,335(321) 627
Remarks;



COMPOSTTION OF BOD LOAD

Remarﬁs;' PR:
0T

" RA:
():

Palm. oil mill and rubber factory effluent

Urban domestic and urban industry effluent -
Rural “and animal husbandry
% of the total BOD load
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Table 45
INTO RIVER FOR CASE 1
Unit: ton/d
1990 2000
Basin BOD Load into River BOD Load intd River
No. Name PR UL RA- Total PR UI RA Total
1 Perlis _ 0 10 1 0 4 0 4
2 P.' Langkawi e e not studied —-=m-immm——— e
3 Kadah 1 5 1 7 ' 1. 13 1 15
4 .Merbok 3 3 0 6 8. 6 0 14
5 Muda 6 0 1 7 9 1 1 11
6 Perai 1 1 2 4 7 2 2 11
7 P, Plnang = ———w——s- —— not studied ——=——=———————eee
8 Kerian 4 -0 0 4 5 -0 0 5
9 ' Kurauw b 11 6 '3 2 -1 6
10 Perak 20 25 9 54 24 42 12 78
11 Bernam 15 0 -1 16 9 o -2 11
12 Tengi 0 0 0 0 0 0 0 S0
13 Selangor 3 1 1 5 3 1 1 5
14 Buloh 5 0 2 1 7 1 2 10
15 Kelang . 13 99 - 3 115 11 126 2 139
16 Langat 7 3 2 12 8 3 2 13
17 Sepang 1 0 0 1 1 0 1 S 2
.18 Linggi 15 6 1 22 12 9 2 23
19 Melaka 7 1 1 -9 8 3..1 12 .
20 Kesang 3 0 0 3 2 0 .0 2
21 Muar 18 5. 1 24 20 7 1 28
22 Batu Pahat 6 9 1 16 i1 9 2 . 22
23 Sekudai 3 6 1 10 5. 0 .0 15
24 Johor 23 4 0 27 26 6 1 31
25 Sedili Besar 0 ¢ 0 0 3 4] 0 3
26 Mersing 0 1 0 1 0 0 0 0
27  Endau 7 0 21 15 9 0 24
28 Pampir 9 6 0 15 5 9 0 14
29 Bebar 0 0. 0 -0 0 1 -0 1
30 Pahang 55 17 1 73 41 37 1 79
31 °  Kuantan 4 0 0 4 6 0 -0 6
32 Kemaman 14 1 0 15 8 5.0 13
33 Paka. 0 0 0 0 0 0 0 0.
34 Dungun 5 0 0 5 .3 0 -0 3
35 Marang & 0 0 0 0 0 0 0 0
36 Trengganu 3 1 0 4 30 1 0 4
37 .Setiu. 0. 0 -0 0 0 0. -0 .0
38 Besut o 0 0- 0 0 0. .0 0
39 Kemasin 0 2 0 2 0 50 5
40 Kelantan 6 3 0 9 5 121 18
41 Golok e e ——mm——= not studied f""*4~+~r*-—u—f+~-
Total 268 208 29 505 267 324 36 0 627
- (53) (41) (6)  (100) (42)  (52) (6) (100)



PROJECTED BOD 'LOAD IN 1990 AND 2000

Table 46
FOR CASE 1 (1/10)
. 1990 L 2000
BOD Load BOD Load ) BOD Load BOD Load .
from  iafo BOD . from into- BOD
Pélliurion Main Concen~  -Pollution Main. Concen-—
Basin Outlet  Sources Streawm  tration Sources Stream tration Pollution
No. No. (ton/d) (ton/d) {mg/lit} {ton/d) (ton/¢). {mg/flit) Sources
1. 1 0.0 0.0 0 0.0 0.0 0 B.P. -
2 5.1 1.6 - 10.4 4.2 - ¢l, RL .
§-toral 5.1 1.6 10.4 4.2
3. 1 1.0 0.1 0 1.5 D.1 0 R4
2 0.0 0.0 0 0.0 0.0 0 B.P. :
3 14.5 5.8 - 30.1 13.7 - c2, RS, R6, RFZ -
4 2.9 0.7 - 4.5 1.3 -~ €101, R3
S-total  18.4 6.6 36.2- 15.2
4, 1 6.6 3.2 31 10.8 5.4 52 R9, RF6, RE7H,
. _ o : _ RFG*, RF9*
2 5.3 3.2 30 13.7° 8.2 54 €3, BE4*, RFS
3 0.0 0.0 27 0.0 0.0 50 B.P.
. S-total 11. 6.4 ' 24,4 13.6
5. 1 1.0 0.1 0 1.3 0.1 0 R8 :
2 0.8 0.5 0 1.9 1.2 1 RFLGH T
3 5.0 2.0 1 7.0 2.8 2. RLO, RF12, RF1S5%,
: _ RF17 .
4 0.5 0.3 i 1.1 0.6 2 RF14%, RF21%
5 2.9 1.4 i 3.3 1.6 2 ®11, P1*, RF18
6 4.3 1.9 2 6.7 3.0 3 R9, RF10#, RF1l,
JRF13%, RF19*,
. : RF20
7 4.4 0.9 2 6.8 2.0 3 R13, RF22#%, 'Al,
: c104
3 G.0 0.0 2 0.0 0.0 3 B.P.
S=fotal  19.0 28.1 11.4
6. 1 0.1 0.0 1 0.6 0.4 6 RF28%, RF35%, RF36%
T2 2.1 9.9 11 3.7 1.8 23 ¢4, R11
3 0.1 0,1 9 1.3 0.8 24 RF26%
4 12.4 2.2 11 21.4 6.6 32 ®13, A2, RFZ4, -
RE29%, RF30%,
RF31%, RF33,
_ _ RF34, B.E.
5 4.7 0.5 - 5.2 0.5 - RL& o
6 (30.3) - - {36.8) - - A3, C¢3, €109, cllp
S-cotal  19.4 3.7 32.2 10,5 ' '

Remarks; ©C: City, R: Rural, P: Palm oil mill, RF: Rubbet factory

A: Animal hosbandry, *: P .and RF with purification Facilities
B.P.: Balaunce point, { ' ): BOD load discharged to the sea directly
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Table 47  PROJECTED BOD LOAD IN 1990 AND 2000
' ' FOR CASE 1. (2/10)

1990 2000

BOD Load BOD Load: BOD Load  BOD Load.
from into BOD from into BROD
Pollution Main Concen~— Pollution Main Concen~
Basin Outlet  Sources .~ Stream - tration Sources Stream tration .Pollution
_No. NMo. .. (ton/d) {ton/d) = {(mg/lit) (ton/d} . (roo/d) (mg/lit) . Sources
8. 1 1.0 0.6 1 2.1 ¢.9 L RL2, RF38%, RF3I9*
2 2.5 1.5 2 2.1 1.3 2 P6 )
3 1.8 0.2 2 2.2 0.2 ) CR20, Al3
4 0.0 0.0 2 0.0 0.0 2 B.P.
5 4.7 2.1 - 6.2 2.8 - RF40, PS5
S-cotal 10.0 4.3 12.6 5.1
9. 1 2.2 1.3 5 2.7 1.6 & RF50
-2 0.1 0.1 4 0.2 0.1 S RF4 7%
3 0.0 0.0 3 0.0 0.0 4 a.p.
4 -12.5 4.6 - 13.5 4.6 - €112, AlS, P8%
5 3.6 0.4 - -~ 5.2 0.5~ - R20
S-total 18.4% 6.4 21.7 6.9
10. 1 1.8 0.2 - 0 3.6 0.4 0 Ri& .
2 10.1 . 3.4 L 13.6 3.6 1 €12, ‘R22, RF61%*,
: : RF62; P25%
3 9.1 4.3 2 12.9 6.3 3 cll, al9, RFS55,
. RFS57, RF60*
4 2.0 1.2 2 2.6 1.5 2 RES58
5 3.7 0.4 2 6.4 - 0.6 2 R24 o
6 94.7 25,2 3 130.0 38.3 g B.P.; €13, Cl4,
€15, °C111, €113,
A20, A21,; R23,
RFS54%, RF56%,
_ : RF59, RF6S
7 0.6 11.5 - 44,6 17.1 - €17, €18, R26,
: . R27, A22, Plox,
P18®, P19%, P20~
: _ .. P22%, P23, P24%,
g " RF63, RFG4*
8 - 3.6° 2.2 - 4.5 2.7 - RF52, RF53
9 9.4 5.6 - 10.1 6.1 - P13, P14, P1S,
. . P17%, pP21%*
5-total  165.0 53.9 228.2 71.7
11. 1 014 0.1 0 0.7 0.3 1 R30, RF67*
Z 7.6 3.5 4 6.4 2.2° 3 R27, RF66*, p2B*
3 7.7 4.6 8 4,2 2.5 3 P29
4 7.7 46 10 . 4.2 2.5 6 P30 -
5 1.4 20.1 7 1.9 0.2 . 4 R26 -
6 0.0 0.0 . -7 0.0 0.0 4 B.P.
7 3.3 2.0 - - 3.2 1.9 L= P26%, P27
8 7.4 Q.7 - 8.5 . 0.9 ~ R2B, a24
S-total 35.6 15.8 29.2 10.5

Remarks; C: City, R: Rdrai? P: Palm oil mill’, RF: Rubber factory
A: Animal -husbandry, *: P and RF with purificaton facilities ]
B.P.: Balance point, {  ): BOD load discharged to the sea directly
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Table 48 PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 1 (3/10) -
1990 - . 2000
BOD Lovad BOD Load ‘BOD Load BOD Load
from- into BOD From ‘into ROD
Pollution  Main Concen~  Pollution Main Concen- :
Basin Outlet - Sources Stream tration Sources Stream tration Pollution
No. Mo, (ton/d) (ton/d) (mg/lit) (con/d) {ton/d) {mg/lie) Sources
Lz. 1 0.0 0.0 0 0.0 0.0 0 B.P.
2 0.8 0.1 - 0.9 0.1 - R29
S—-total o, 0,1 0,9 a.1
13. 1 2.0 0.7 2 2.2 0.7 2 C21, a25
2 6,0 .6 3 3.3 0.3 3. R30
3 1.0 0.6 1 0.0 0.0 L P33 -
4 2.7 0.3 1 2.5 0.4 1 R31, RF70*
5 3.7 1.5 2 3.9 1.5 1 R2G, P32, RF71
6 0.0 0.0 1 0.0 0.0 1 3.P. :
7 0.1 0.1 - 0.4 0.2 - RF68*
8 0.2 0.1 - 0.7 0.4 - RF69*
9 2.1 i.2 - 2.1 1.3 - P31
10 0.4% 0.0 - 0.5 0.1 - AZ6
S$-total 16.2 5.0. 15.6 4.9
14. 1 24.1 3.0 36 29.4 1.8 46 Cll4, A27, R33,
‘ RF72, RF73#
2 a.0 0.0 22 2.1 1.3 37 P38
3 3.1 1.9 31 3.2 1.9 45 P37
4 0.0 - 0.0 29 0.0 0.0 41 B.P.
5 5.0 2.5 - 6.4 3.3 - ®29, P36
S-total 32.2 7.4 41.0 10.3
15, 1 0.7 0.4 4 0.8 0.5 5 cllé
2 29.4 6.1 18 19.2 5.4 16 R31, A28, RF76%,
: RF77, RFBl*, RF82%
3 - 84.7 50.0 60 108.5 64.0 105 €25, A29 o
4 3.0 1.8 59 3.1 1.9 a9 RFB0, RF83, RFLL®
5 75.5 45.3 57 93.3 56.0 75 C24
6 1.6 1.0 54 1.5 0.9 68 cii7
7 0.6 0.1 50 0.5 0.1 59 R37 :
3 7.5 3.3 46 11.9 5.8 52 C23, R33, RF78%"
g 14.6 7.4 48 11.0 5.0 53 . R32, P39, P40,
: ' RF79%, RFB5#
10 0.0 0.0 43 0.0 0.0 53 B8P, . o
11 (31.6} - - {38.3) - - C22, RF7I5%, A30
S-total 115.4 249.7

217.6

139.4

Rémarks; C: Ciry, R: Rural, P: Palm 0il mill, RF: Rubber Factory
A: Animal husbandry, *: P and RF with purification facilities.
B.P.: Balance poinc, { }: BOD load discharged to the sea directly
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Table 49 PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 1 (4/10)

1999 ‘ 2000

BOD Load  BOD Load T BOD Load  BOD Load
from -into _BOD . from into Rop
Pollution  Main Concen—~  Pollution Main Concen—
Rasin Outlet Sources  Stream tration Sources Stream  tration Pollution
No. No. (ton/d) {ton/d) (mg/1it)  (ton/d} (ton/d) (mg/1it) Sources
16. i 0.0 0.0 0 0.2 0.1 2 RE8B%
2 10.4 "3, 9 9,8 2.9 9 C26, R35, REBT*,
: : _ RF90, A3l
3 1,1 0.7 5 3.7 2.2 6 €115, P46*, REIL*,
: : RF93%
4 3.5 1.4 5 4.8 1,8 6 ‘R37, R39, P45,
RF86, RF92*.
5 0.0 0.0 4 0.1 0.0 5 RF Q4+
6 3.2 1.9 5 3.0 1.8 6 P4LE
7 12.0 L.2 5 14.5 i.5 b A32
8 2.3 1.4 6 2.0 1.2 7 B43%, RFSH
9 2.8 0.3 6 2.9 0.3 7 R36
10 2.6 1.5 7 2.2 1.3 3 P4T®
11 0.0 0,0 7 0.0 0.0 8 B.P,
S-toral 37.9 1i.4 - 43,2 13.1
17. 1 0.7 0.2 14 0.3 0.2 20 ‘R37, RF95*
2 0.0 0.0 9 0.0 0.0. 12 B.P.
3 5.0 1.0 - 7.0 1.8 - P48, A33
§-total 5.7 1.2 7.8 2.0
ig. 1 26.3 10.9 229 . 32.8 13,8 . 292 C29, Al6, RF97,
' : RF101, RF104,
: RF105
2 6.2 3.7 228 3.4 2.0 248" P54%
3 12.1 - 6.9 279 10.4 5.6 259 R39, P55, RF98*,
' RF99, RF102%,
RF103*, RF106,
BF107%, RF108%,
' . RF109%, RF110
4 1.3 0.1 152 1.7 g.2 138 ~ R38, A7
5 0.9 0.2 117 1.4 0.1 104 R42, RF1O0*
6 iz 0.1 101 1.7 0.2 89 R464, RFLil=*
7 . 0.0 - 0.0 85 0.0 0.0 75 B.P.
] 1.0 0.6 - 0.8 - 0.5 - p56*
9.0 22.5 52.0 22.5

S-total 49

Remarks; C: City, R: Rural, P: Palﬁ oil mill, RF: Rubber factory
: 4 Animal husbaundvy, *: P.and RF with purification facilities -
B.P.: Balance point, ( ): BOD load discharged to the sea directly
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Table 50  PROJECTED BOD LOAD IN 1990 AND 2000
' FOR CASE 1 (5/10)

1990 . - 2000

BOD Load BOR Load BOD Load BOD Load )
from "into © BOD from into BOD
Pollution Main Concen—  Pollution Main Concen- o :
Basin Outlet  Sources Stream  traticm Sources Stream . tration "Pollurion
¥o. No. {ton/d) {ron/d}  (mg/lit) {ton/d) (ton/d) (mg/lit) - ‘Sources
19. 1 4.5 2.7 81 4.5 2.7 83 RF123%, RF124
2 4,7 2.4 84 5.1 2.6 85 C119, R43, RF115,
' . ] RF117%, A38
3 1.9 Q.5 51 3.0 1.0 53 R44, RF119%, RF122%
4 0.1 0.1 40 0.3 0.2 42" RF118*% .
5. 3.4 0.3 32 4.5 0.5 32 R45, RF121%
6 0.0 0.0 32 0.0 0.0 32 B.P. :
7 5.8 - - 8.1 4.9 - €121, RF112
8 (8.9) - - (21.4) - ~ c3l, C120
S-total 20.4 9.2 25.6 11.8 ’
20. 1 3.9 1.6 24 3.3 1.0 16 R46, P57, RF128%
2 3.2 1.6 43 3.6 1.8 37 - €33, B4B, RF1Z5%,
. . . " RF126%, RFl27
3 0.0 0.0 31 0.0 0.0 26
S~total 7.0 C3.2 6.9 2.8
2L 1 3.9 - 2.b 16 4.3 2.3 13 €30, RFL39, RF144,
’ A3%
2 1.8 0.2 13 1.5 0.1 14 R41
3 0.1 0.1 11 0.2 0.1 12 RF141%
4 . 6.7 3.6 15 8.8 4.9 19 R&3, P59%, P60*,
- RF148
5 0.6 0.3 10 1.1 0.6 13 Cl45
o 16.9 6.6 18 T 13.2 7.9 23 Cl125, P61, RF134%*,
CRFL35%, RF136%,
RF142
7 8.7 3.4 21 11.8 4.9 27 ¢32, R47, RF140,
: RFi&7*, 440
8. b4 2.6 23 5.2 3.1 29 €122, RF138, RF144*
9 4.1 0.4 21 6.1 0.6 25 R4B o
i0 3.0 1.8 22 2.4 1.4 23 P62*, RF137
11 0.1 0.9 21 0.1 0.1 24 - RF145%
12 0.2 0.1 20 0.3 0.2 23 RF129%, RF143
13 0.0 0.0 - 0.0 0.0 - B.7. o
14 N 2.8 - 2.9 1.7 - ‘P58, RF130*, RF1i32,
N : RF133*
15 (11.5) - - {15.2) - - RF131*%, C34, a4l
S—toral 49.0 24.1 57.8. 28.1 '

Remarks; 'C: City, R:.Rural, P: Palm oil mill, RF: Rubber Factory .
A: Avnimal husbandry, *: P and RF with purification facilities
B.P.: Balance point, { ): BOD load discharged to the sea directly
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Table 51 ° PROJECTED BOD LOAD IN 1990 AND 2000

FOR CASE 1 (6/10)

1990

o . 2000 :
BOD Load  BOD Load BOD Load RBOD Load
from into . BOD from into’ BOD
Pollution Main. Concen~  Pollution - . Main Concen-
Basin Outlet - Sources Stream  tratiom Sources Stréam  tration Pollution
No. - No. (ton/d} (ton/d) (mg/lit) ' (toufd) (ton/d) (mg/lit) Sources
22, 1 3.4 2.0 42 7.0 4.2 85 | PG4k, RFLSE*
2 0.7 0.1 29 0.7 0.1 57 R53
3 1.1 0.6 29 2.6 1.6 61 P6h* :
& 5.9 3.4 32 8.6 5.2 52 . ¢l23, P65, RF154%
5 4.0 2.1 ki1 6.4 0.6 15 R4 :
6 0.0 0.0 26 0.0 0.0 29 RF153% |
7 2.4 1.0 23 4.3 2.1 28 RAT, P63IX, RF152%
8 16.8 6.3 28 21.4 8.4 12 35, A42, RFL49,
. . : ' RF150 .
9 0.0 0.0 23 0.0, 0.0 26 B.P.
S5~total 34.3 15.6 51.1 22.2
23. i 1.3 0.8 15 2.4 1.4 28 p6ax ‘
2 12,1 7.3 - .96 18.0 10.8 117 C38, P70%; RF161%,
: : RF162%
3 0.4 . 0.3 81 0:4 0.3 101 ‘RF166
b S 3.4 1.1 64 0 5.2 1.8 76 G127, RSY, BTL*
5 0.6 0.3 51 0.8 0.3 63 RFL67%, RF168%
& 0.0 - 0.0 46 0.0 0.9 56 B.P.
? (39.7). - - (57.5) = - C39, Adh
S~total 17.8 9.8 26.9 14.8
24. 1 1.2 . 0.5 7 1.2 C 0.5 7 R53, RF171%, RF173
2 8.7 5.2 53 8.4 5.1 .52 P74
3 3.2 1.5 23 3.3 1.4 22 R51, P81
4 9.3 5.6 29 8.4 5.1 27 P81
5 1.3 0.8 22 2.4 1.4, 22 p75%
6 2.0 0.2 8 2.0 T 0.2 8 R52
7 0.0 0.0 8 0.0 " 0.0 © 8 B.P.
8 3.7 1.6 - 5.0 2.3 - _CAO, A4S
9 1.3 0.8 - . 2.4 . 1.5 - P76%, RF174%
10 14.9 8.9 - 16.2 9.7 - C126, BI7*, P79%,
o RF176 _
11 3.6 2.1 - 3.3 2.0 - P78, RFL69*,
' - : _ RF170%, RF175%
12 1.3 0.8 - 2.4 1.4 - B73% .
S-total 50.4 28.1 . 55.2 ..30.6
25. 1 0.2 0.0 0 0.2 S 0.0 0 RS&
2 0.0 © 0.0 Q AN 2.5 3 o pN-1
3 0.0 10,0 0 0.0 NN 2 .B.P.
4 1.4 0.1 - - 1.4 0.1 -~ R52
8-rotal 1.6 0.2 5.8 2.7

Remarks; C: City,.Rf Rural, P: palm o0il mill, RF: Rubber factoff

A: Animal husbandry, *: P and RF with purification facilities

B,P.: Balance point, {‘ ): BOD load discharged to the ‘sea directly
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Table 52 - PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 1 (7/1Q)

1990 ' 2000

80D Load BOD Load L BOD Load BOD Load
from into BOD | - ~from ingo . BOD
Pollution -~ Main :Concen~  Pollution ~ Main °~ Concen-

Basin Outlet Sources - Stream tratiom Sources - Stream tration . Pollution
Ho. No. (ton/d) - (ton/d) (meg/1ic) - {ron/d) (ton/d)  {mg/lit) Sources
26. 1 0.0 - 0.0 0 0.0 0.0 0 BiP.

2 (2.5) - - (3.7) : - - . G4z
S-ctotal 0.0 4.0 : 0.0 0.0
27. 1 0.8 0.5 1 0.8 0.5 1 PO1*
2 2.2 1.3 4 2.1 1.3 4 P90
37 22.8 12.3 25 27.1 14.7 29 C4l, RS3, P83*
: P86, P92, RF177%,
T ALB
4 401 2.5 23 4.0 2.4 26 PB4%, P8BS
5 i.4 0.8 22 1.7 1.0 24 Pg3*
6 0.8 0.5 15 0.8 0.5 17 PgY*
7 Y 0.8 11 1.7 1.0 13 PRT*
8 1.4 0.8 11 1.7 1.0 12 P8&*
9 2 0.0 0.0 6 0.0 0.0 7. B.P.
10 1.7 1.0 - 2.3 1.4 - €151, RS5
11- - 0.8 0.1 - 0.8 0.1 - RS54
S~total 37.4 20.7 42.9 23.8
28 1 11.4 6.8 14 2.4 1.4 3 Cl45, €150, P95,
_ : ' . P96
2 1.8 1.1 10 2.5 1.5 4 c148
"3 5.8 3.5 9 0.0 0.0 2 P9
4 2.1 1.2 8 2.7 1.6 3 €139, c147, R55,
. P97k
5 0.5 0.3 8 1.0 0.6 3 Cl4a3
6 2.4 1.3 8 4.2 2.5 4 c142
7 0.8 0.5 8 1.0 0.6 4 Cl46
3 0.9 0.6 8 1.7 1.0 5 Ccl4l
9 0.0 0.0 6 0.0 0.0 4 B.P.
S~total 25.7 15.3 15.6 9.3
29, 1 0.6 0.4 3 1.2 0.7 Cl40 .
2 0.0 0.0 1 0.0 0.0 2 B.P
S~total 0.6 1.2 .7

Remarks; C: City, R: Rural, P: Palm o0il mill, RF: Rubber factory
A: Animal husbandty; *: P and RF with purification Facilities
.B.P.: Balance point, ( }: BOD load discharged to the sea directly
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31.

Table 53. PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 1 (8/10)
1990 _ 2000

BOD Load  BOD Load : BOD Load ~ BOD Load,

. Krom into ~ BOD from into . . BOD

Pollution Main.. Concen- Pollution Main  Concen-

Basin Outlet -Sources  Stream cration Sources . Stream  tracion Pollution
No. {ton/d) {ton/d) {mg/1it) . {ton/d) ‘(tonfd) {(mg/lit) " Sourgés

1 - 0.5 0.1 0 0.8 0.1 0 R63

2 S11.6 7.0 4 6.3 3.8 2 P112%; Py-2

3 10.9 5.8 5 13.9 7.3 4 C49, .C50, RBL, R62Z,

i ‘P114, Plle*, RF132%,
RF186%, RF190%,
. RF192+%, RF193.
4 4.5 2.7 2 12.7 7.6 2 C48, RFi38*
5 21.6 11.5 3 i4.8 6.6 3 R60, PL10, P111%,
_ _ P113%, P1l20*
. b 2.9 0.6 3 1.1 0.7 3 P1O9*

7 18.3 10.0 & 36.1 20.2 4 C43, C46, (‘130
RS7, R58, P121%,
a:,ao*_, RF184%,
RF185%, RFL87%,

_ _ , RFL89%, RF191

8 0.1 0.0 3 1.2 0.7 4 P122%, RF183%

9 6.3 3.2 3 7.5 3.9 4 €131, €155, R40,

_ - POB%, P102%, A4T

10 18.8 10.9 4 15.7 11.5 4 Clé4, Cl54, C156,
R41, F99%, P100%,
‘P101%,; P103*,
P118%, P119*,
RF194%, RF195%

‘11 0.9 3.6 4 1.3 - 0.8 4 Ci153 )

12 4.9 3.0 4 1.1 0.6 4 r115, RF181

13 © 14,0 8.4 4 12.5 7.5 4 P104, PlO6%, P1O7,
. ' ‘P108%

14 0.8 0.5 4 1.6 0.9 4 €152

15 3.9 2.3 4 2.1 1.3 4 P10O5

16 11.3 6.7 4 9.8 5.7. 4 €137, C138, RS56,

. ' : ‘R59, PN-~3, Pll7
17 0.0 0.0 4 0.0 0.0 4 B.P.
S-total 129.5 73.1 142.5 9.2

1 1.3 0.6 ¢ 3 - 0.8 1 ‘RS9, P123%, P124%

z G.0 G.0 0 0.0 0.0 i "B.P.

3 5.3 3.2 - 9.1 5.5 - RF196, RF197%*,

i i RF198

4 © (18.6) - - {44.3)° - - cav

S§-total 6.6 . 3.8 10.38 6.2
Remarks; C: City, R:-Rural, P: Palm o0il mill, RF: Rubber factory

A: Animal husbandry, *: P and RF with purlflcatlon facilicies

B.P.: Balance point, ( '):

P-91 .
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Table 54  TPROJECTED BOD LOAD IN 1990 AND 2000
o FOR CASE 1 (9/10)

1990 ‘ 2000
- BOD Load  BOD:Load BOD Load - 80D Load
From inte BOD Erom ~ inte -BCD
‘ Pollution - Main Concen~  Pollutiom Main Concen-—
Basin QOutlet Sources  Stream tratiom Sources Stream  tration Pollution
No. Na. {ton/d) (tou/fd) - (mg/lit)‘ (ton/d) {tonfd) {(mg/iit) . . Sources
3. 1 21.3 12.2 16 12.8 7.1 10 Re4, PN-4, P125
2 2.9 1.7 10 2.1 1.3 .6 P126
3 0.0 9.0 6 0.0 ¢.0 4 B.P.
K 2.0 1.2 - - 7.6 4.6 - cs1
Smcotal  26.2 15.2 22.5 12.9
33. 1 0.1 0.0 0 0.0 .0 t] R65
2z 0.0 0 0 0 0.0 0 B.P.
Sjtocal 0.1 0.0
3. 1 0.3 0.0 0 0.2 0.0 0 R6S
2 8.1 4.9 3 4.5 2.8 2 PH=5, P1Z7*
3 0.0 0.0 2 9.0 0.0 1 BB
4 (2.2) - = {6.5) - - G52
S—total _8;4 4.9 4.8 2.8
35. 1 0.0 0.0 0 0.0 0.0 0 R67
C 2 0.0 0.0 O 0.0 0.0 Qo B.P.
3 0.5 0.1 - 0.7 0.1 - R66
S-total 0.6 0.1 0.7 0.1 '
%. 1 0.4 0.2 0 1.3 0.8 o c132 -
2 2.5 1.0 0 3.0 1.3 .0 R67, RF199
3 3.9 2.2 0 2.9 1.7 1 R68, PH-6, P129%
4 0.0 0.0 "0 0.0 0.0 -0 B.P.
5 (15.3) - - (42.8) - - €53, A48
S-total 6.8 3.5 7.2 3.7
7. I 0.7 0.1 0 0.5 0.1 0 R69
2 0.0 0.0 0 0.0 0.0 0 8.P
S—-total 0.7 0.1 0.5 0.1 .
38. 1 1.0 0.1 0 0.9 0.1 0 R69
A 3.0 0.0 0 0.0 0.0 - 0 .. B.P.
S-total 1.0 0.1 0.9 '

Remarks; C: City, R: Rukal, P' Palm oil mill, RF: Rubber Eactbry
A: Anlmal husbandry, #: P and RF with purification facilities '
B.P.: Balance poink, ( ): BOD load discharged to the sea directly
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PROJECTED BOD LOAD IN 1990 AND 2000

Table 55 _
Co FOR CASE- 1 (10/10)
1990 2000
BOD Load  BOD Load BOD Load . BOD Load
Erom ‘ingo BOD cfrom . into BOD
_ Pollucion Main . Concen-  Pollution Main Concen=:

Basin Qutlét ' Sources Stream - tratiem Sources Stream  tration Pollution
No. No. (ton/d) {ton/d) {mg/1lit) {(ton/d) (ton/d) {mg/lic) Sources
39. 1 1.6 1.0 7 5.8 3.5 23 57

2 0.4 . - 0.0 5 1.1 0.1 16 B.P., R75
3 0.8 0.5 - 2.4 1.4 - €56
4 1.1 0.1 = 1.3 0.1 - R74
S~total 4.0 1.6 10.6 5.2
40. 1 8.2° 4.9 1 6.5 3.9 1 €135, P130*
2 1.5 0.4 0 1.8 0.5 0 R70, P131 -
"3 2.8 1.7 G 10.1 6.1 L €133, P132, RF202%,
_ RF203*, RF206*
4 0.0 0.0 0 0.1 ‘0.1 1 RE204%  °
5 3.9 1.6 o 9.9 ‘5.1 1 C54, R72, R73,
. . RF205
6 G.0 0.0 0 0.0 0.0 1 B.P.
-1 0.5 0.0 - 0.6 0.1 - R76
B 1.0 0.5 - 3.4 1.8 - €58, Cl34, R7S
-9 (17.1) - - (54.2}) - - G55, R#7; ‘RF201%
S-total  18.0. 9.1 32,4 17.4
Total 1,103.2 506.8 1,355.1 621.9
Rematks; C: City, R: Rural, P: Palm oil mili, RF: Rubber Eactofyf

A: Animal husbandry, ®: P and RF with purification facilities

B.P.: Balance point, 80D load discharged to the sea directly

¢ J:
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SUMMARY OF PROJECTED BOD LOAD AND

Table 56
BOD CONCENTRATION FOR CASE 2
1990 2000 °
BOD Load . \BOD _ BOD Load ' ~ BOD
. From Into  Concentration  From Into  Concentration
Basin . Source  River in River Spurce . ‘River in. River
No Name © (ton/d). (ton/d) = (mg/lit) {ton/d) (ton/d) {mg/lit)
1 Perlis 4 1 0-0 - 7 2 1-0
2 P. Langkawi = seeeeeeeemcmeee not studied —w==s—smmnm————— e
3  Kedah 16 6 0-0 24 8 0-0
4 Merbok 11 6 15-31 18 10 . 24-52
5 Muda 18 7 0-2 26 11. 0-3
6 Perai 19(2) 4 0-11 32(3) 10 4-30
7 P. Pinang it MOt STULED i e
8 Kerian 10 4 1-2 12 5 1-3
9 Kurau 14 6 3-5 20 6 4—6
10 Perak 154 49 0-5 199 63 0-7
11 Bernam 36 . 16 0-10 29 10 0-6
12 Tengi 1 0 0-0 10 -0 0-0
13 Selangor 18 5 1-3 19 5 0-3.
14 Buloh 35 . 9 - 2240 41 10 27-45
15 Kelang 194(26) 107 1-78 232(34) 126 1~92
‘16 Langat 39 11 0-9 48 14 - 0-9
17 Sepang -5 1 4—-26 g 2z 12-101
18 Linggi 48 22 83-274 47 20 73-245
19 ‘Melaka 20(8) 9 30-84 36(12) 11 29-83
20 Kesang -7 3 21-43 7 3 13-42
21 Muar 48(4) 23 5-22 53(13) 25 6~24
22 Batu Pahat 25 10, 1642 48 20 20-85
23 Sekudai 16(8) 9 6-72 24(9) 13 9-103
24 . Johor 50 28 5-53 51 28 1-48
25 "Sedili Besar 2. 0. 0-0 : 7 3 0-3
26 HMersing 0(2) 0 0-3 0(3) 0 0-6
27 Endau 36 20 . -1-24 41 22 1-26
28 Rompin 21 13 5-14 21 iz 5-9
29 Bebar 0 0 0-1 1 1 2~5
30 Pahang 135 77 0-5 123 67 0-4
31 Kuantan 7(10) 1 0-9 11¢33) - 6 1-17
32 Kemaman 25 15 6-16 18 10 4-10
"33 Paka 0 0 0-0 0 0 0-0
34 Dungun 9(1) 5 0-3 - 5(4) 3 0-2
35 Marang 0 o 0-0 1 0 0-0
36  Trengganu 7(14) 3 0--2 8(25) 3 0-2
37 Setiu 1 0 0-0 21 0 0-0
38 Besut 1 0 -0 1 0 0-0
39  Kemasin A 1 b-5 6 3 g-11
40 Kelantan 17(15) ‘8 0-1 21(28) - 11 g-1 -
41 Golok e e o e e e not studied —————mee e ——
Total "1,051(96) 480 1,246(164) 543
Remarks; ( ): BOD load discharge to the sea directly
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Table 57.

- COMPOSITION OF BOD LOAD

Remarks{7 PR:
SN £

RA:
()

INTO RIVER FOR CASE 2
Unit: -tom/d
_ 1990 _ 2000
Basin BOD Load into River .- - BOD Load into River
No. Name PR UL RA° Total PR UL . RA Total
1 Perlis = 0 1 0 1 0. 2 0 2.
2 P, Langkawl et not studied ———e—mme—————
3 Kedah 1 4 1 6 0 7 1 8
4 HMerbok 3. 3 0 6 6 - 4 0 10
5 Muda 6. 0 1 7 9 1 “1o- 11
6 Perai 1 12 4 7 1 2 10
7 P. Pinang = = = =  —meeeeeeeeeeeeee not studied ——-semmm——————
8 Kerian 4 0 0 4 5 0 -0 5
9 Kurau 4 1 1 6 3 2 1 6
10 Perak . 19 200 9 48 26 28 11 63
1l Bernam 15 0 1 16 9 0 1 .10
12 Tengi 0 o0 -0 0 0 0 0 0
13 . Selangor 3 1 1 5 3 1 1 .5
14 ‘Buloh 6 1 2 9 7 0 3 - 10
15 Kelang 13 92 - 2 107 11 112 3 126
16 ‘Langat 7. -2 2 S 11 8 3 3 14
17 ‘Sepang 0 -0 0 0 1 o 1 2
18 Longgi 15 5 2 22 12 6 - 2 20
19 Melaka 7. 1 1 9 8 1 1 10
20 Kesang 3 -0 0 3 2 1 0 3
21 Muar 18 . 3. 2 23 20 30 2 25
22 Batu Pahat 6 3 1 10 11 7 2 20
23 - Sekudai 3 5 1 9 -5 7001 13
24 “Johor | 23 4 Q 21 22 5 0 27
25 Sedili Besar 0 0 0 .0 3 0 0 3
26 Mersing . 0 0 0 G 0 0 0 0
27 Endau - " 14 6 0 20 15 7.0 22
28 Rompin 10 3 0 13 .5 70 12
29 Bebar 0 - 0 0 o - 0 i .8 - -1
30 Pahang 55 - 20 1 76 41 25 1 67
31 Kuantan - L 0 0 4 6 0 -0 -6
32 ‘Kemaman 14 1 0 15 8 2. 0 10
33 Paka 0 0 o 0 0 0 0 0
34 . Dungun | -5 0 0 5. 3 o 0 3
35 - Marang .’ 0 0 0 0 - 0 0 0 0
36 . Trengganu 3 0 0 3 3 0 0 3
37 Setiu 0 0 0 -0 0 o -0 0
38 . Besut 0 - 0 0 0 0 0 0 0
39  Kémasin 0 1 0 1 "0 30 3
40  Kelantan 6 2 0, -8 . 5 . 5 1 "1t
41  Golok e T TIT 1Y, [ e
Total 268 179 30 . 477 2622397 38 539
S (56) - (38) (6) (100) - (49) (44) (7) (100)

‘Palm oil mill and rubber factory effluent.
Urban ‘domestic and urban industry effluent .

‘Rural and animal hisbandry

%Z of the total BOD load
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Table 58 ' PROJECTED BOD LOAD IN 1990 AND 2000
¥OR CASE 2 (1/10)

© 2000 .

- 1990 L
BOD Load  BOD Load BOD Load ~ BOD Load .
Eyom - inko BOD Ny from into - ROD
Poliution  Main Concen-  Pollution Main.  Concen- _
Basin Outlet Sources - Stream tration Sources Stream  tration Pollution
No. Ho.  (ten/d) {ton/d) (mg/1it) {ton/d) (tou/d) (mg/lit) - Sourtes
1. T C 0.0 © 0.0 0 0.0 0.0 0 B.P,
2 4.4 1.3 -~ 6.9 2.2 - - cl, Rl
S—-toctal b4 1.3 6. 2.2
3. 1 1.0 0.1 0 1.3 0.1 0 R4
2 0.0 0.0 0 0.0 0.0 0 B.P.
3 12.6 4.8 - 18.7 7.2 - €2, RS, R6, RF2
4 2.7 0.7 - 3.7 0.9 - cid1, R3
S-total 16.3 5.5 23.8 8.3
4 1 6.5 3.2 31 10.6 5.3 52 R9, RF6, RF7%,
RF8%, RFO*
2 © 4.3 2.6 28 7.2 - 4.3 42 C3, RP&*, RFS
3 0.0 0.0 - 0.0 0.0 - B.P.
S~rotal 10.9 5.8 17.8 9.7
5 1 0.9 0.1 0 1.2 0.1 0 RS
2 0.8 0.5 0 1.9 1.2 1 RF16% o
3 4.9 2.0 1 6.6 2.7 2 R10, RF12,. RF15#,
: : " RF17 :
4 0.5 0.3 1 1.1 0.6 2 RF14%, RF21*
. 5 2.8 1.4 1 3.3 1.6 2 - R1l1,.Pl*, R¥13
6 4.3 1.9 2 6.5 3.0 3 R9, RF10%, RF11,
RFL3*, RF19%,
RF20
7 4.2 0.8 2 5.8 1.4 3 R13, RF22%, al,
. : Cl04
B 0.0 0.0 2 0.0 0.0 3 . B.P.
S-total - ' 18.4 7.0 ' 26.4 0.7
6 1 0.1 0.0 1 0.6 0.0 6  RF28%, RF3I5*,
: : . : RF36%
2 1.9 0.8 io 2.5 . 1.1 16 c4, R1l
"3 0.1 0.1 8 1.3 0.8 19 RE26%
4 12.3 2.2 11 21.4 6.6 - 30 R13, A2, RF24,
RF29%, RF30%,
RF31%,  RF33x,
_ ‘RF34%, B.P.
S5 b6 0.5 - 6.0 0.6 - R4 ,
6 2.3 - - (2.86) - - 43, €5, €109, cl110
31.8 9.5

S-cotal - 19.0 . 3.6

Remarks; C: City, :R: Rural, P: Palm gil miil, RF: Rubber Eactofy_
A: Animal husbandry, *: P and RF with purification facilities
B.P.: Balance point, ( ): BOD load discharged to the sea directly
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PROJECTED BOD LOAD IN 199C AND 2000

Table 59
FOR CASE 2 (2/10)
1990 200
BOD Load  BOD Load ‘ -BOD.Load  BOD Load
from into BOD " “from iuto BOD
Pollution Main Concen~  Pollution  “Main Concen— .
Basin Outlet Sources Stream tration = Sources ‘Stream  tration Pollution
No. ' No. {ton/d) (tonfd) (mg/flir) (ton/d) (ton/d) (mg/1lit) ‘Sources
8. 1 0.9 0.5 1 2.0 0.8 1 R12, RF38%, RF39%
2 2.5 1.5 2 2.1 1.3 2 PG
3 1.8 0.2 2 2.1 0.2 3 R20, AL3
4 0.0 0.0 2 0.0 0.0 2 B.P.
5 6.7 2.1 - 6.2 2.8 - RF40, PS5
S-total 9.9 4.3 12.4 5.1
9. 1 2.2 1.3 5 2.7 1.6 & RF50
2 a:1 0.1 4 0.2 0.1 5 " RF47%
3 0.0 0.0 3 0.0 6.0 4 B.P.
4 12.1 4.4 - c12.2 3.8 - €112, AlS5, PB*
5 0.0 S 0.0 - 4.5 0.5 - R20
$-total 144 5.7 19,7 6.1
10. 1 2.6 0.3 0 3.2 0.3 0 R18 . _
2 8.9 3.2 1 10.6 3.1 -1 ci2, R22Z, RF6l*,
REGZ; P25%
3 8.6 4.0 2 C11.6 5.6 3 ©1k, Al9, RF5L5,
: _ ' ' RES57, RF60*
4 2.0 i.2 2 2.6 1.5 r . RFSB
5 3.0 0.3 2 4.7 0.5 2 R26
6 87.% 21.3 5 113.0 28.8 7 8.P., Cl13,:Cl4,
' : €15, €111, ©113,
AZ20, A21, R23,
RF54%, RF56%*,
. RF59%, RF65 .
7 28.2 10.4 - 38.7 14.3 - c17, C18, R26, R27,
' : ' A22, Plo*, P1B%,
plox, p20* -P22%,
P23, P24%, RFH3,
: : ’ RF64* '
3 3.6 2.2 - - 4.5 2.7 - RF52, RF53
g 9.4 5.6 - 10.1 6.1 - P13, Pl4, P15,
: : P17%, P21#
S-total 154.3 ~  .48.5 199.1 62.9
11. 1 0.5 0.1 0 S n.7 0.3 L R30, RFG67#
2 7.4 - B 5y 4 6.1 2.1 3 n27, RF66*, P28%
o3 7.7 4.6 8 4,2 2.5 5 P29 .
4 7.7 4.6 10 4.2 2.5 6 P30
5 1.2 . 0.1 7 1.7 0.2 4 R26
6 0.0 0.0 -7 0.0 - 0.0 4 B.P.
7 3.3 2.0 - 3.2 1.9 - P26%, P27% -
8 7.9 0.8 - 8.5 D.8 - R28, A24
S-total 35.8 15.8 28.6 - 10.4

Remarks; C: City, R} Rural, P: Palm oil mill, RF:,Rubbgr factory
P and RF with purification facilirvies
B.P.: Balance point, ( }: BOD load discharged to the sea directly

A: Animal husbandry, *:
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Table 60  PROJECTED BOD LOAD TN 1990 AND 2000
FOR CASE 2 (3/10) '

1990 5 2000

. BOD Load  BOD Load _ BOD Load  BOD Load
from ~_into . BOD from into ‘BOD

_ o Pollutiom:  Main Concen~  Pollution Maian  Concen~ . _

Basin Outlet Sources Styream rration Sources Stream tration Polluticn
No. No. (tonfd) {ton/d)  (mg/lit} {(ton/d)  {(ton/d)  (mgflit) " Sources
12, 1 0.0 . 0.0 0 . 0.0 0.0 0 B.P.

2 1.0 0.1 - 0 . 0.9 0.1 - R29
§~total 1.0 0.1 0.9 0.1
13. 1 2.0 0.7 2 2.1 0.7 2 €21, A25
2 4.9 0.5 3 3.8 0.4 3 ®30
3 1.0 0.6 1 0.0 0.0 L P33
4 3.2 0.4 1 5.9 L0.7 1 R3L, RE70%
5 3.9 1.5 2 3.9 1.5 1 R29, P32, RF7L
6 6.0 0.0 Sk 0.0 G.0 L B.P.
7 0.1 0.1 - 0.4 0.2 - RF68#
8 Q.2 0.1 - 0.7 0.4 - RF69*
.9 2.1 1.2 - S 2.1 1.3 - p3l
10 0.4 0.0 - 0.5 0.1 - A26
S-toral 17.8 5.1 19.3 5.2
4. 1 24.3 3.0 38 29.3 3.7 45 " ¢Ll4, AZ7, R33,
: RF72, RF73%x |
$2 2.1 1.2 32 2.1 1.3 37 P38
3 3.1 1.9 .40 3.2 1.9 44 P37
4 0.0 0.0 37 0.0 1 0.0 40 B.P.
-5 2 5.2 2.6 - 6.3 3.3 - R29, P36
S-total 34.7 8.8 40.9 10.2
15. 1 0:6 0.2 2 0.7 0.4 4 cli6
2 18.0 4.9 14 23.5 5.8 17 R31, A28, RF76%,
: _ _ RF77, RF81*, RF82*
3 78.3 46.1 78 93.9 55.2 92 25, A29-
4 3.0 1.8 73 3.1 1.9 87 RF80, RFS3, RFB4%
5 69.8 41.9 75 36.8 52.1 77 C24
6 1.6 © 0.9 68 1.3 0.8 69 c117
7 0.7 0.1 60 - 0.6 0.1 61 R37 :
8 7.2 3.1 54 1.1 5.1 54 R23, R33, RF78%
9 14.9 7.4 57 . 11.0 5.0 54 R32, P39, P40,
RF79%, RF85%
10 . 8.0 0.0 - 56 . 0.0 0.0 S4 B.P. :
11 (26.3) - -~ ‘(34.3) - . L Cc22, RF75%, A30

S-total  193.9 106.5 232.0  126.4

Remarks; C: City, R: Rural, P: Palm oil mill, RFE'Rubber_factofy _
‘a: Animal husbandry, *: P and RF with purification faciliries .
B.P.: Balance poiut, (  ): BOD load discharged to the sea directly
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Table 61 PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 2 (4/10)

1930 L : 2000

BOD Load  BOD Load : BOD Load BOD Load
from, fiito BOD . from into - BOD
_ Pollution Main ~ Concen- Pollutiomn Main Concen— A
Basin Outlet. Sources Stream  tration Sources Stream  tration Pollution:
No. No. (ton/d) (tonf/d)  (mg/lit) {(ton/d) - (tonfd}  (mg/litr) Sources
16. 1 : 0.0 0,0 - -0 0.2 0.1 2 RF88*% :
2 11.0° 3.0 9 14.6 3.2 9 €26, R35, RFB7*,
: _ RF90, A3l
3 1.1 0.6 4 4.2 2.5 7 €115, P46*, RFIL%, .
' ‘ RI'G 3% D
4 3.6 1.4 4 4.3 1.7 7 R37, R39, P45,
. . : RF86, RF92%
5 0.0 0.0 4 0.1 0.0 6 REQ4*
6 3.2 1.9 5 3.0 1.8 7 Phh%
7 12.0 1.2 5 14.5 1.5 7 A32
8 2.3 1.4 6 2.0 1.2 7 P43%, REBY’
g 3.1 8.3 6 3.3 0.3 7 R36
10 2.6 1.5 7 2.2 1.3 8 P47
11 0.0 2 0.0 7 0.0 0.0 8 B.P.
S-total 38.8 11.3 48.4 13.7
7. i 0.7 0:1 7 0.9 0.2 18 R37, RF95*
2 0.0 0.0 4 0.0 0.0 12 S B.P,
3 4.0 0.4 o= 7.0 1.8 = P48, A33
S-total 4.7 0.5 ' 7.9 2.0
8. 1 25.2 0.2 215 -28.8 1.4 244 C29, A36, RFY7,
: : RF101, RAF104,
: : i RF105
2. 6.2 3.7 218 3.4 2.0 214 " P54% o
3 '12.0 6.9 274 9.7 5.5 245 R39, P55, RF98*,
RF99, RF102%,
RFL03*, RF106%,
RF107%, RF108%,
. . RF109%, RF110
4 1.2 6.1 149 i.5 d.1 133 R38, A37
5 0.8 0.2 115 1.1 0.2 101 R42, RF110% .
6 1.1 0.1 100 1.6 9.2 88 R44, RF11L*
7 ‘0.0 0.0 83 0.0 0.0 73 . B.P. '
8 1.0 0.6 - 0.8 0.5 ~ P56*%
S~total 47.5 21.8 46.8 20.2

Remarks; ~C: City, R: Rural, P: Palm oil mill, R¥: Rubber Eactbry
A: Animal husbandry, *: P and RF with purificavion facilities
. B.P.: Balance point, ( }: BOD load discharged to the sea directly
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Table 62 ‘PROJECTED BOD LOAD IN 1990 AND 2000

FOR CASE 2 (5/10)

] 1990 2000
BOD Load BOD  Load BOD Load BOD Load
Exrom into BOD .from “ - dinto -ROD
Pollution Main Concen- Pollucion Main Concen- .
Basin Outlet Sources Stream tration Sources Stream tration Pollurion
No. No. {ton/d) {ton/d) {mg/lit) {ton/d) {ton/d) {mg/1ir) _ Sources
19. 1 4.5 2.7 81 4.5 z.7 83 RF123*, RF124
2 5.0 2.4 84 5.0 2.4 81 119, R43, RF115,
RFL17%, A38
3 1.8 0.5 52 2.8 S 0.9 53 R&44, RF119%, RF122%
4 0.1 0.1 41 0.3 0.2 42 RF118%
5 3.2 0.3 33 4.5 0.5 32 R45, RF121%
6 0.0 0.0 32 0.0 0.0 31 B.P.
7 5.4 2.9 52 6.3 3.8 - cl21, RF1l12
B (7.9) = - {12.2) - - €31, Cl20
S-total 20.0 2.0 35.5 10.5
20. 1 3.9 1.6 25 3.2 1.0 15 R46, PS7, RF128=*
2 3.1 1.6 43 3.0 1.7 36 C33, R48, RF125%,
- : ' ' RF126*, RF127
3 0.0 0.0 31 3.0 0.0 26 .
S~total 7.0 3.2 6.2 2.7
21, 1 3.7 2.1 16 3.9 2.1 16 C30, RF139, RFl46,
: C A39
2 1.8 0.2 12 2.5 0.2 13 R41
3 0.1 0.1 10 0.2 0.1 1 RF141%
4 6.7 3.6 is 9.3 5.0 18 R43, P59%, PRO*,
: RF148 :
5 0.1 0.1 10 0.7 0.4 £2 Cl45
6 10.8 6.5 18 12.9 7.8 .22 C125, P6l, RF134%*,
: RF135%, RF136%,
RF142 .
7 8.2 3.2 21 7.0 2.3 22 €32, R47, RF140,
RF147%, A40
8 4.1 2.5 22 4.7 2.8 24 c122, RFlJS; RFl44%*
.9 3.9 0.4 S 20 5.7 0.6 21 R48 .
10 3.0 1.8 21 2.4 1.4 22 P62%, RF137
11 0.1 0.0 20 0.1 0.1 21 RF145%
12 0.2 0.1 19 0.3 0.2 20 RF129*, RF143
13 0.0 0.0 19 - 0.0 . 0.0 20 B.P. :
14 4.6 S 2.8 - 2.9 1.7 - P58, RF130%, RF132,
CRFI33% -
15 (4.3) - - (13.0) - ~ RF131%*, C34, A4l
S~total 47.5 ) 23.3 52.6 24.7

Remarks} C: City, R: Rural, P: Palm o0il mill, RF: Rubber factory

A: Animal husban_dry,' #: P and RF with purification facilities

B.P.: Balance point, { ): BOD load discharged to the sea directly
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Table 63 PROJECTED BOD LOAD IN 1990 AND 2000
- FOR CA%E 2 (6/10)

1990 ' : 2000

80D Load  BOD Load ) BOD Leoad  BOD Lead
from into BOD from into  BOD
Pollution Main Concen- . Pollution  Main Concen~ o
Basin ©utlet Sources Stream tration Sonrces Stream tration Pollution
No. No. (ton/d}  (ronfd)  (mgflit)  (ron/d) (toun/d)  (mg/lit) __Sources
22, 1 3.4 2.0 42 7.0 4.2 85 P64*, RFL56%
2 0.7 0.1 29 1.1 0.1 55 "RS3 :
3 1.1 0.6 29 2.6 1.6 59 B6G*
4 5.5 3.1 31 7.9 4.7 51 ¢123, P65, RFIS4¥
5 3.7 2.0 31 6.3 0.6 34 RHSG
6 0.0 0.0 25 0.0 0.0 29 RF153% .
7 2.3 1.6 22 4.3 2.1 28 R47, P63%, RF152%
8 8.6 1.4 20 19.2 7.0 35 C35, A4Z, RF149,
' . : RFL50
9 0.0 0.0 16 0.0 0.0 28 B.P.
$-total 25.4 10.3 48.3 204 '
23. 1 1.3 0.8 15 2.4 1.4 28 PEB*
2 10.6 6.4 72 15.5 9.3 103 €38, P70%, RF161%,
- RF1G62%
3 0.4 0.3 63 - 0.4 0.3 89 . RF166 .
4 3.4 1.1 53 5.1 1.7 69 c1l27, R51,; P71%*
5 0.6 0.3 44 0.8 0.5 57 .. RF167%, RF168%
6 0.0 0.0 40 6.0 0.0 52 B.P.
7 (8.0) - - {9.4) - = C39, A44
S—total 16.3 8.9 24.3 13.2 : '
24, 1 1.2 0.5 7 0.7 0.1 2 RS3, RF171%, RF173
2 8.7 5.2 53 8.4 5.1 48 P74 :
3 1.2 L.5 23 3.4 1,4 20 R51, P81
4 9.3 5.6 29 8.4 5.1 26 P81
5 1.3 - G.38 22 2.4 1.4 21 R75*
6 2.0 0.2 3 3.2 0.3 8 " R52
7 " 0.0 0.0 8 0.9 0.0 8 B.P.
8 3.3 1.4 - 4.4 1.9 . - C40, A45 -
9 1.3 0.8 - 2.4 1.5 - P76%, RFL74%
10 ‘14.3 3.6 - 12.0 7.2 - 126, PITR, PIO*,
: ' RF176 :
11 3.6 2.1 - 3.3 2.0 - P78, RF169%,
‘ : i : RF170%, RF175%
12. 1.3 - 0.8 - : 2.4 1.4 - P73%
S~total 49.5 27.5 51.2 21.5
25. X 0.2 0.0 0 0.2 0.0 .0 RS54
2 0.0 0.0 0 4.2 - 2.5 3. PN-1
3 0.0 0.0 o 0.0 0.0 2 B.P.
4 1.4 G.1 - 2.2 0.2 - R52
S-total 1:6 0:2 6.6 2.8

Remarks; C: City, R: Rural, P: Palm o0il mill, RF: Rubber factory
A: Animal husbandry, *: P and RF with pur1f1ca:1on fac111t1e5
B.P.: Balance point, { }: BOD load discharged to the sea directly
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'PEOJECTED BOD LOAD TN 1990 AND 2000

Table 64
FOR CASE 2 (7/10) '
1990 2000
BOD Load BOD Load BOD Load  BOD Load )
from into BOD " from into - BOD
Pollution” Main Concen-  Pollution  Main - Concen-— ]
Basin Outlet  Sources Stream  tration Sources Stream tration Pellution
No. No. (ton/d) (ton/d) (mg/lic) (ton/d) {(ton/d} (mg/lit) Seurces
26. 1 0.0 0.0 0 0.0 0.0 0 B.F.
2 (2.1) - - {3.1) - - Ch2
S-total 0.0 0.0 0.0
27. 1 0.8 0.5 1 0.8 0.5 1 P71*
2 2.2 1.3 4 2.1 1.3 [ P90
3 21.6 1.6 24 25.7 13.4 26 C41, RS3, P8I,
P86, P92, RF177%,
: A4H
4 4.1 2.5 22 4.0 2.4 24 P84+, P85
3 1.4 0.8 21 1.7 1.0 23 P93+
6 0.8 0.5 14 - 0.8 0.3 ie P89%
7 1.4 0.8 11 1.7 1.0 12 Pa7*
8 1.4 0.8 10 1.7 1.0 12 PEB*
9 0.0 0.0 4] 0.0 0.0 6 B.P.
10 1.4 0.8 - 2.0 1.1 - €151, RS5
11 0.8 0.1 ~ .8 0.1 - R54
S-roral 35.9 19.8 41.2 1 22.2
28. - 1 11 6.6 14 7.2 4.3 9 €145, €150, P95,
. P96
2 1.4 0.0 iQ 2.0 1.2 7 Cl48
3 5.8 3.5 9 3.2 1.9 6 £94
4 1.7 0.9 8 2.3 1.0 5 G139, Cl47, R55,
. P97*.
5 0.1 d.1 i 8.7 0.4 5 €143
6 0.7 0.4 o7 3.3 2.0 6 C142
7 0.2 G.1 7 0.7 0.4 6 €146
3 0.3 0.2 6 1.3 0.8 [ Cl4l
9 0.0 0.0 5 0.0 0.0 5 B.P.
S-total = 21.3 i2.6 20.8 12.1 '
29. 1 0.1 0.1 1 1.0 0.6 5 €140
2 0.0 0.0 0 0.0 0.0 2 B.P.
S-total .1 0.1 1.0 0.6
C: City, R: Rural, P: Palm cil mill, R¥: Rubber factory

‘Remarks;

A: Animal busbandry, *: P and RF with purification. facilities

'B.P.: Balance point, { }: BOD load discharged to the sea directiy
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Table 65

PROJECTED BOD LOAD IN 1990 AND 2000

FOR CASE 2 (8/10)
. 1990 2000
BOD Load  BOD Load s BOD ILoad BOD Load
from into BOD from into _BOD
] Pollution Majin Concen= Polluiion Main Conten—
Basin Outlet Sources Stream  tration Sources Stream rratien Pollution
No. No- - (ton/d)  (ton/d)  (mg/lit)  (ton/d}  (ton/d)  (mg/lit) ‘Sources
30, 1 0.5 0.0 0 0.7 0.1 0 ‘R63 ]
2 11.6 7.0 4 6.3 3.8 2 Pli2#*, PN-2 .
3 10.3 5.5 5 11.1 5.8 4 C49, G50, R61, R62,
' Pli&, Plle*,
RF182*, RF186%,
RF190%, RF192%,
RF193
4 3.6 2.1 2 8.5 5.1 2 C48, RF188%
5 21.5 1.5 3 15.4 6.6 2 R60, P110, Plil*,
: . P113*, Pl20*
6 0.9 0.6 3 1.1 0.7 2 P1O9* :
7 6.6 . 9.0 3 28.5 15.4 4 c45, C46, C130,
: R57, R58, P121%,
. RF1B0*, RF184%,
RF185%, RF187%,
: . RF189%, RF151
8 0.1 0.0 3 1.2 0.7 3 P122%, RF183*
9 6.1 3.0 3 7.0 3.4 3 Cl31, C155, R40,
: P98%, P102%, A4T.
10 17.1 9.9 & 17.0 16.3 4 Cla4, C154, Cisé,
: R4, P99%, P1OD*,
P1O1*, P103%*,
P118%, P119%,
) RF194%, RFE95%
11 0.8 0.5 3 1.0 - 0.6 4 €153
12 4.9 3.0 3 1.1 0.6 4 'P115, RFLIS1
13 14,0 8.4 4 12.5 7.5 4 P104, PLO6*, PLO7,
: P1os*
14 0.6 0.4 4 0.9 0.6 4 Cls52
15 3.9 2.3 4 2.1 1.3 4 P105
16 22.5 13.4 4 8.4 4.9 4 €137, C138, R56,
: ' R59, PN-3, P117
17 0.0 0.0 - 0.0 0.0 - B.P. '
S-total 134.9 76.5 122.7 67.3
31. 1 1.3 0.6 4] 1.6 0.8 1 R59, P123%, P124%*
2 0.0 0.0 0 0.0 0.0 1 B.P.
3 5.3 3.2 - 9.1 5.5 - RF196, RF197%,°
: o RF198
4 {16.2) - - {33.0) - - C47
S-—total 5.0 3.8

Remarks; C: City, &: Rural, P:.Palm oil‘mili..RF: Rubbér féctofy )
) A: Animal husbandry, *: P and RF with purification facilities
BOD load discharged ro the sea directly

10.7 6.3

B.P.: Balance point, ( )=
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Table 66 PROJECTED BOD LOAD IN 1990 AND 2000
FOR CASE 2 (9/10) .

1990 2000

BOD Load BOD Load BOD  Load BOD‘Loaﬂ
from . " into BOD . Erom: ‘into BOD
Pollution Main Concen- Pollution Main Concen- .

Basin Outlet  Sources Stream  tration Sources = . Stream tration *Pollution
No. No: A{ron/d) - {ron/d} {mg/lit) (ton/d} . (Eon/d) {mg/1lit) = - Sources
32, 1 20.9 12.2 6 - 12.4 7.1 10 R4, PN-4, P125

2 2.9 S 10 2.1 1.3 6 P126
3 0.0 0.0 ' 6 0.0 0.0 A "B.P.
4 1.6 1.0~ -~ 3.5 2.1 - C51
s'total . 25.4 14.9 18.0 10.4
33. 1 0.2 0.0 0 0.3 0.0 0 R65
2 0.0 0.0 ] 0.0 0.0 0 B.P.
S—total 0.2 .0 0.3 0,
34, o1 0.4 0.0 0 0.5 0.1 0 R6S
2 8.1 4.9 3 4.5 2.7 2 PN~5, P127%
3 0.0 0.0 2 0.0 0.0 1 B.P.
4 {(1.2) - - (3.5) - . - c52
S—poral 8.5 4.9 3.1 2.8
35. I 0.0 0.0 0 0.0 0.0 0 R67
S B 0.0 0.0 0 0.0 0.0 0 B.P.
3 0.4 6.1 = 0.4 0.0 = R66
S-cotal 0.4 0.1 0.5 8.0
36. 1 0.3 0.2 0 0.7 0.4 0 c132
yi 2.3 1.0 0 2.6 1.2 0 R67, RF199
3 4.6 2.3 0 4.4 1.8 0 RG8, PN-6, P129%
4 0.0 0.0 0 0.0 0.0 0 B.P.
5 - (14.1) - - (25.4) - - (53, A48
$-total 7.2 3.4 7.8 1.4
37. 1 0.6 0.1 0 0.7 0.1 0 69
2 0.0 0.0 0 0.0 0 0 B.P
S~-total 6.6 0. 0.7 0.1
38. i 1.0 0.1 0 1.0 0.1 0 R69
2 0.0 0.0 0 0.0 ¢.0 0 B.P
0.1

S-total =~ 1.0 0.1 o 1.0

Remarks; €: City, R: Rural, P: Palm oil mill, RF: Rubber factory
A: Animal husbandry, *: P and RF with purification facjlities
B.P.: Balance point, ( ): BOD load discharged t¢ the sea directly
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Table 67  PROJECTEC BOD LOAD TN 1990 AND 2000
FOR CASE 2 (10/10)

1990

. ) S 2000
BOD Load BOD Load ' * BOD Load BOD Load
" from into’ ROD Eyom ‘into _BOD
Pollution Main Concen~ © Pollution Main Concen—
Basin QOutlet Sources Stream cracion Sources . Stream tration Pollution
" No. ‘No. (tonfd} ~ (ron/d) (mg/1it) (ton/d) (ton/d) (mg/lit) . _Sources
39. 1 1.3 0.8 5 2.8 1.7 11 €57
2 0.4 0.0 4 0.4 0.0 8 B.P., R75
3 0.6 0.4 - 1.2 0.7 - C56
4 1.1 0.1 - 1.6 0.2 - R74
S-total 3.5 1.3 6.0 2.6
40, 1 8.2 4.9 1 5.5 3.3 0 C135, P1L30*
2 1.5 0.4 ¢] 2.1 Q.5 0 R70, P131
3 1.9 1.2 .0 5.2 3.1 0 Cl33, P132, RF202%,
RF203%, RFZ06%
4 0.0 0.0 0 0.1 0.1 0 RF204%
3.6 1.4 4 6.2 2.7 0 C54, R72, R73,
: RF205
6 0.0 0.0 0 0.0 0.0 0 B.P.
7 0.5 0.0 - 0.7 0.1 - *'R76
8 0.8 0.4 - 15 0.8 S= ¢58, C134, R75
9 (14.5) . - - (28.3) .= - £55; R77, RF201*
S~total 16.56 8.4 21.3 10.6
Total 1,051.3 480.0 1,244.5 543.0.

Remarks; C: Gity, R: Rural, P: Palm Qil mill, RF: Rubber factory
"A: Animal husbandry, *: P and RF with purification facilities
8,P,: Balance point, ( ): BOD load discharged to the sea direcrly
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WATER DEMAND. PROJECTION: AND PURIFICATION

Table 68 _
SYSTEM OF PALM OTI, MILLS (1/5)
Basin Palm 0il ] Water Demand (103 m3/y)
~ No. ‘Mill No. 1980 1985 1990 1995 2000 Remarks
5 1 29 48 48 48 60 with P.S.
6 2 3 12 12 12 40 ‘with P.S.
3 5 23 24 24 80 with P.S.
4 1 24 25 25 40 L.D. with .
' P.S :
8 5 300012 12 12 40 N.A.
6 20 48 52 . 52 80  N.A.
9 7 20 48 52 52 80 ~ with P.S.
8 28 72 77 17 120 . with P.S.
9 4 19 31 31 60 with P.S.
10 12 52 83 84 160 L.D. with
: P.S.
11 6 27 42 42 80 with P.S.
12 6 27 42 42 80 with P.S.
10 13 18- 34 3% 34 60 without P.
14 45 88 91 1 150 N.A.
15 6 12 12 12 - 20 N.A. _
16 18 34 34 34 60 with P.S.
17 45 88 91 91 160 © with P.S..
18 24 45 45 45 - 80 © with P.S.
19 35 68 68 68 120 with P.S.
20 6 12 12 12 20 with P.S.
21 12 23 23 23 40 with P.S.
22 12 23 23 23 40 with P.S.
23 12 23 23 23 40 . NLAL
24 24 45 45 45 80 with P.S.
25 5 42 56 56 60 with P.S.
11 26 20 40 43 43 60 . with P.S.
27 39 80 85 .85 120 with P.S.
28 50 104 112 112 160 - with P.S.
29 145 = 160 160 160 160 N.A.
30 145 160 160 160 160 . ‘N.A.
Remarks; P.S.: Purification system
L.D.: Land disposal. '
‘N.A. Not available
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Table 69  WATER DEMAND PROJECTION AND PURIFICATION
SYSTEM OF PALM OIL MILLS (2/5)

Basin Palm 011 Wafer‘Demand (103 m3/y)
No. Mill No. ' 1980 1985 1990 ° 1995 2000 Remarks
13 31 29 40 43 40 80 N.A.
- 32 46 68 43 40 80 N.A.
33 20 20 20, 17 20 N.A.
14 3% 43 60 64 - 60 120 N.A
35 43 60 64 60 120 N.A.
36 56 78 8 80 200 N.A.
37 43 60 64 60 120 L.D.
38 39 40 43 40 80 N.A.
15 39 39 40 40 40T 40 N.A.
| 40 193 200 200 200 - 240 N.A.
16 a1 48 68 712 68 160 N.A.
42 48 68 72 68 160 N.A.
43 25 54 . 61 53 80 with P.S.
44 48 105 113 104 160 with P.S.
45 7 9 10 9 40 L.D. .
46 - 16 12 21 19 120 L.D. with
_ - o B . P.S.
47 36 .82 89 80 120 with P.S.
7. a 13 19 20 ° 19 80 N.A.
49 20 28 29 28 120 with P.S.
50 | 7 9 10 9 40 N.A.
51 13 19 20 19 80 with P.S.
- 52 : 36 51 54 52 120 L.D.
53 17 55 80 80 80 . L.D.
18 54 32 108 160 160 160 L.D. with
' - - : P.S..
55 40 92 120 120 120 N.A.
56 18 37 38 38. 48 with P.S.
20 57 31 48 48 48 48 . L.D.
21 . s8 56 80. 8 . 80 80  N.A. .
: 59 R 6 44 105 120, with P.S.
60 4. 7 44 106 120 with P.S.
61 77 139 139 139 320 N.A.
62 56 .80 80 80 80 with P.S.
Remarks; : Purification system

P.S. :
. L.D.: Land disposal
N.A.: Not available
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Table 70 WATER DEMAND PROJECTION AND PURIFICATION
SYSTEM OF PALM .0LL MILLS (3/5)

Basin Palm 011 . Water Demand (103 m3/y)
No. Mill No. 1980 1985 1990 1995 2000 . Remarks
22 63 38 69 70 70 160 L.D. with
' ' P.S.
64 77 139 139 139 320 with P.S
65 28 56 56 56 160 - L.D. -
66 20 42 42 42 120 L.D. with
i : P.S.
23 67 13 89 92 92 160 L.D. with
: P.S.
68 69 96 96 96 160 with P.S. .
69 ' 52 72 72 72 120 L.D. with
: ' P.S.
70 87 120 . 120 120 200 with P:S.
71 35 48 48 48 80 L.D. with .
.~ P.S.
24 72 ' 35 48 48 48 80 N.A.
73 69 96 96 96 160 with P.S.
74 66 178 180 180 320  L.D.
75 | 69 96 96 96 . 160 with P.S
76 69 96 9% - 96 160 with P.S.
77 106 144 144 144 240 with P.S
78 52 72 72 72 120 N.A,
79 87 120 120 120 200 ° L.D. with
: : ' -~ p.S. .
80 69 96 96 96 160 with P.S.
81 139 192 192 192 320 NLA.
82 35 48 48 48 80 N.A.
25 N-1 | - - - -~ 160 without P.S.
27 - 83 41 112 115 115 200 L.D. with
' . : - P.S.
84 8 23 24 24 40 © with P.S.
85 25° 67 69 69 120 N.A.
86 8 23 24 24 40 L.D.
87 17 44 46 46 80 with P.S.
88 17 4 46 46 80 L.D. with
. . . _ : P.S.
89 8 23 24 24 40 L.D. with
: : ' P.S.

" Remarks; P.S.i Purification system
L.D.: Land disposal
N.A.: Not available
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Table 71 ~ WATER DEMAND PROJECTION AND PURIFICATTON
SYSTEM OF PALM O1L MILLS (4/5)

Basin  Palm 0il ! Water Demand (103 m3/vy)

No. - ‘Mill No. = 1980 1985 1990 1995 2000 Remarks
27 90 17 b 46 46 80 N.A.
' 91 g8 23 24 24 40 with P.S.
92 .41 112 115 115 200 N.A.
93 17 44 46 46 80 with P.S.
28 = 94 111 119 119 119 120 CL.D.
95 78 80 80 80 80 L.D.
96 111 119 119 119 120 L.D.
97 111 120 1200 120 120 with P.S.
30 98 52 116 120 120 120 L.D. with
" . P.S. :
99 69 153 160 160 160 with P.S.
100 - 18 40 40 40 40  ° L.D. with
' : P.S. -
101 37 56 56 56 80 ~ L.D. with,
: : R P.S. '
102 146 146 146 146 200 with P.S.
103 200 200 200 2000 200 with P.S.
104 95 144 144 144 200 L.D.
105 - 80 80 80 80 80 " N.A.
106 72 111 111 111 160 with P.S.
107 37 56 56. - 56 30 L.D.
108 95 144 144 144 200 " ‘with P.S.
109 - 37 56 56 560 . 80 with P.S.
110 70 160 160. 160 160 N.A.
111 52 120 120 120 120 with P.S.
112 160 160 160 160 160 - with P.S.
N-2 - 240 240 240 240 without P.
113 - 35 80 . 80 80 80 L.D. with
: - o P.S.
114 ' 52 80 80 . 80 80 - N.A.
115 40 40 40 40 40 L.D.
116 26 ¢ 40 40 40 40 with P.S.
117 - 80 80 80 80 - 80 L.D.
N-3 - 80 . 80 80 80 without P.
118 110 167 178 178 240 with P.S.
119 95 144 159 159 200 with P.S.
120 88 200 200 200 200 with P.S.
121 120 219 219 219 240 with P.S.
122 - 85 85 85 85 120 with P.S.
Remarks; P.S8.: Purification’ system
L.D.: Land disposal
N.A.: Not available
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Table 72 WATER DEMAND PROJECTION AND PURIFICATION
: SYSTEM OF PALM OIL MILLS (5/5)

Basin Palm Oil ____Water Demand (103 m3/y) _ _
No. Mill No. 1980 1985 1990 1995 2000 _ Remarks
31 123 135 146 146 146 160 with P.S.

124 100 109 109 109 120 L.D. with .
P. Sl )
32 125 148 320 320 3200 320 N.A.
N-4 - 89 96 96 120 N.A.
126 60 60 60 72 80 N.A.
34 127 28 80 80 80 80 with P.S.
N-5 ~ 116 116 116 120 N.A.
35 128 76 80 - 80 80 80  with P.S.
36 129 97 120 120 120 120 with P.S.
N6 - 53 53 53 80 N.A.
40 130 3 122 164 164 180 ~ with P.S.
131 4 9 -9 9 24 N.A.
132 9 17 17 17 48 N.A.
41 133 86 100 100 100 120 ' with P.S.
Remarks; P.S.: Purification system
"L.D.: Land disposal
N.A.:

Not available
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WATER DEMAND PROJECTION AND PURIFICATION

Table 73
' SYSTEM OF RUBBER FACTORIES (1/7)
Rubber _ e
Basin Factory _ . Water Demand (103 m3/y) .
_No. No. 1980 1985 1990 1995 2000 Remarks
3 1 46 51 56 . 66 77 without P.S.
2 93 102 112 133 153 without P.S.
4 3 56 62 68 81 95 with P.S.
4 . 56 62 68 81 95 °  with P.S. .
5 19 21 23 27 32 without P.S.
6 356 394 432 521 610 N.A,
7 185 205 225 272 - 318 with P.S.
8 370 410 450 544 637 ‘with P.S.
9 178 197 216 261 305 with P.S.
5 10 25 29 30 39 b4 ‘with P.S.
11 137 158 179 217 255 N.A,
12. 73 84 95 115 135 L.D.
13 S 205 - 237 269 325 382 with P.S.
14 123 142 162 195 229 with P.S.
15 123 142 162 195 229 with P.S.
16 294 340 386 466 547 “with P.S.
17 171 198 224 271 318 without P.§.
18 123 142 . 162 195 - 229 N.A. '
19 70 81 92. 111 130 with P.5.
20 62 7L 81 . 98 115 without P.S.
21 37 . 43 49 -59 69 with P.S:
22 1037 119 135 163 191 . with P,S.
6 23 171 176 180 267 353 . with P.S.
' 24 148 152 157 230, 305 0 LD - -
25 400 411 - 422 624 825 . without P.S.
26 160 164 169 249 330 with P.S.
27 111 114 117 173 229 with P.S.
28 27 . 28 29 42 56 - with P.S.
29 89 g1 93 138 183 with P.S.
30 68 69 71 106 140 with P.S.
© 31 615 632 649 959 1,270 with P.S.
32 105 107 110 163 216  without P.S.
33 31 32 © 32 48 63 with P.S.
- 34 8 . 18 19. 28 37 without P.S,
35 9 12 12 20 26 with P.S.
36 34 .35 36 53 70 ‘with P.S.
Remarks; P.5.: Purification system
L.D.: Land disposal
N.A.: Not available
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WATER DEMAND PROJECTION‘AND-PURIFICATION

P-112

Table 74
SYSTEM OF RUBBER FACTORIES (2/7)
. Rubber . _
Basin Factory Water Demand (103 m3/y)
‘No. No. 1980: 1985 1990 1995 2000 Remarks
7 37 741 821 902 1,087 1,271 without P.S.
8 38 119 - 131 143 173 204 with P.S.
39 119 131 143 173 204 - with P.S.
40 259 286 313 380 446 without P.S.
9 41 37 41 XA 53 62 without P.S.
42 178 197 216 261 305 'with P.S.
43 119 131 144 174 204 without P.S.
44 301 333 365 - 441 517 with P.S.
45 81 89 98 118~ 139 with P.S.
46 70 77 B4 102 ©120 without P.S.
47 L4 49 S4 65 76 with P.S.
48 119 131 144 174 204 without P.S.
.49 59 66 72 87 102 without P.S§.
50 216 . 239 262 316 370 N.A.
51 59 66 72 87 = 102 without P.S.
10 52 173 177 180 217 255 without P.S.
53 242 247 1252 304 356 without P.S.
54 173 177 180 217 255 with P.S.
55 173 177 180 217 255 without P.S.
56 130 132 135 163 191 with P.S.
57 346 353 360 435 509 without P.S.
58 234 238 243 293 344 without P.S.
59 32 33 34 41 48 ‘with P.S.
60 113 115 117 141 165 with P.S.
6l 21 21 22 28 31 ‘with P.S.
62 104 106 108 130 153 “L.D.
63 299 305 310 375 439 " without P.S§.
64 113 © 115 117 141 165 - with P.S.
65 .52 53 54 - 65 76 without P.S.
S 11 66 30 33 36 43 51 ‘with P.§,
Y 81 90 99 119 139 ‘with P.S.
13 68 65 72 79 95 112 with P.S
: 69 121 133 146 177 208 ‘with P.§
70 52 57 63 76 89 with P.§
71 12 14 15 19 22 L.D.
Remarks; ~P.5.: Purification system
L.D.: Land disposal :
N.A.: Not available



Table 75 wATER'DEMAND PROJECTION AND PURIFICATION
SYSTEM OF RUBBER FACTORIES (3/7)

Rubber _ o
Basin ~ Factory © - Water Demand (lOB,mS/y)
No, No. 1980 - 1985 . 1990 . - 1995 2000 ° Remarks
16 72 43 45 -y 50 53 without P.S.
73 281 294 307 324 341 with P.S.,
74 19 - 20 21 21 22 L.D.
15 75 74 78 81 86 90 with P.S.
76 217 227 - 238 251 264 with P.S.
77 593 621 . 649 685 = 721 without P.S.
78 36 38 41 42 46 with P.S.
79 193 202 211 - 223 234 _with P.S.
80 106 . 109 114 120. 126  without P.S.
81 89 93 97 103 108 with P.S.
82 593 621 649 685 721 with P.S.
83 207 217 227 240 252 without P.S.
- B4 . 170 . 178 187 197 207 with. P.S.
85 .80 84 88 92 97 with P.S.
16 . 86 177 . 178 178 188 - 198 ‘without P.S.
87 76 76 76 81 85 with P.S. .
88 193 194 194 205 216 with P.S.
89 64 64 - 64 - 68 72 “without P.S.
90 80 = 80 - 81 85 90 without P.S.:
91 20 - 20 20 20 - 21 with P.S,
92 109 109 110 115 121 with P.S.
93 39. 39 39 . 41 43 with P.S.
94 56. - 56 56 60 63 with P.S.
17 95 156 165 174 - 183 193 with P.S.
96 39 41 43 46 48 without P.S.
Remarks; P.S.: . Purification system

L:5.: Land disposal
N.A.: ©Not available
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_ WATER DEMAND PROJECTION AND PURIFICATION

" Table 76
SYSTEM OF RUBBER FACTORIES (4/7)
Rubber ' .
Basin . Factory . Water Demand-(le'm3/y) o
No. No. 1980 @ 1985 1990 1995 2000 Remarks
18 97 85 89 93 98 103 without P.S.
98 111 116 121 0128 135 with P.S.
99 505 528 552 580 613 L.D.
100 152 - 159 166 176 185 with P.S.
101 177 186 194 205 215 without P.S.
102 37 39 40 43 45 with P.S.
103 37 -39 40 - 43 45 with P.S.
104 237 247 258 273 287 without P.S.
105 221 232 242 256 269 without P.S.
106 30 31 33 34 35 with P.S.
107 58 . 61 64 67 71 with P.S.
108 52 54 57 60 63 “with P.S.
109 48 50 53 55 . 58 with P.S.
110 74 77 81 85 90 L.D.
111 37 39 40 43 45 " with .P.S.
19 112 408 427 YV 470 495 without P.S.
113 A 47 50 52 55 with P.S.
114 - - - - - N.A.
115 326 341 356 376 396 without P.S.
116 - - - - - N.A.
117 133 139 145 153 161 with P.S.
118 148 155 162 171 180 with P.S.
119 163 171 178 188 198 with P.S,
120 37 - -39 41 43 45 N.A.
121 33 34 34 38 .40 with P.S,
122 556 582 608 641 675 with P.S.
123 114 119 125 132 139 - with P.S.
S 124 481 503 526 555 584 L.D.
20 125 15 16 17 18 19 with P.S.
126 9 10 - 11 11 12 with P.S.
127 230 243 257 272 286 without P.S.
128 36 38 40 42 . 44 with P.S.
Remarks; P.S Purification system
' L.D.: Land disposal
N.A. Not available
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Table 77 WATER DEMAND PROJECTION AND PURIFICATION
SYSTEM OF RUBBER FACTORIES (5/7)

Rubber s ' .
Basin Factory -~ Water Demand (103 m3/y)-
No. No. - 1980 1985 © 1990 1995 2000 Remarks
21 : 129 : 33: 36 38 41 43. . with P.S.
130 10 10 12, 12 12 with P.S.
131 - 147 158 = . 169 178 188 with P.S.
132 : 67 72 77 a1 85 without P.S.
133 . 62 . 67 71 ’ 75 79 with P.S.
134 41 bb 48 50 53 with P.S.
135 . 168. “181 193 204 215 ~with P.S.
136 173 186 200 211 222 with P.S.
- 137 - 187. 201 215 . 227 239 without P.S.
"~ 138 240 258 276 292 307 without P.S.
139 : 210 226 242 255 269 . without P.S.
146 157 169 180 190 200 . without P.S.
141 79 85 91 96 101 . with P.S. -
142 287 308. 330 347 366 , without P.S.
143 21, 22 24 25 26 ~ without P.S.
144 125 135 144 152 160 with PS8,
145 53 57 61 65 68  with P.S.
146 - - 33 36 38 41 43 without P.S.
147 100 . 108 115 122 128 with P.S.
148 i 205 220 236 249 262 ‘without P.S.
22 T 149 . Y 67 72. - 76 80 without P.S.
150 - ' 56 60 65 - 68 72 - without P.S.
151 . 22 23 25 27 28 with P.S:
152 37 40 43 46 48 with P.S.
153 - 11 14 15 15 16 - with P.S.
154 14 15 16 17 18 with P.S
155 46 50 54 57 60 with P.S.
156 250 271 292 . 308 324 with P.S
Remarks; .8.: Purification system

P.S.
L.D.: Land disposal
N.A.: Not available
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Table 78 WATER DEMAND PROJECTION. AND PURIFICATION
' SYSTEM OF RUBBER FACTORIES -(6/7)

Rubber .
Basin Factory Water Demand (103 m3/y)
No. No. 1980 1985 1990 1995 2000 ... Remarks:
23 157 91 99 107 112 118 with P.S.
158 205 . 222 240° 253 . 266 with P.S.
159 38 .41 44 47 49 without P.8.
160 83 91 98 103 108 with P.S.
161 152 165 178 187 197 with P.S.
162 211~ 229 247 261 274 with P.S.
163 227 247 266 - 281 296 “rwithout P.S.
164 - 30 32 34 39 42 " with P,S.
165 45 49 53 56 59 . with P.S.-
166 45 49 - 53 7 56 - 59 without P.S.
167 205 222 240 253" 266 - with P.S.
168 © 152 165 178 187 197 with P.S.
24 ' 169 14 15 16 17 18 with P.S.
- 170 22 24 267 28 29 . yith P.S,
171 47. 51 54 57 60 with P.S.
172 14 15 16 17 18 " L.D.
173 71 . 77 83 87 92 without P.S.
174 15 16 17 18 19 with P.S§.
175 9 9 - 11 - 12 12 - with P.S.
176 . 321 348 - 375 395 416 without P.S§.
27 177 358 388 419 . 442 466 with P.S.
178 155 168 181 191 201 L..D,
179 108 220 126 133 140 with P.S.
Remarks; .S5.: Purification system

P.S 5
L.D,: Land disposal
N.A.: ©Not available
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Table 79 WATER DEMAND PROJECTION AND PURLFICATION
SYSTEM OF RUBBER FACTORIES (7/7)

. Rubber L :

Basin " Yactory . __. . Water Demand (103 m3/y) : '

No. ___No. 1980 1985 1990 .~ 1995 2000 Remarks

30 180 53 62 72 101 . 130 . with P.S,

' : 181 263 311 359 504 - 648 NLA.

182 22 26 30 42, 54 © . with P.S.
183 24 28 - 32 45 - - 58 with P.S.
184 30 35 41 57 - 74 with P.S.
185 63 - 75 86 121 155 with P.S.
186 37 - b 50 71 © 91 “with P.S.
187 100 118 137 191 246 with P.S:
188 . 24 28 32 45 - 58 with P.S.
189 158 - 187 216 302 389 with P.S.
190 17 22 27 37 . 49 with P.S.
191 - 110 131 151 212 . 272  without P.S,
192 45 53 61 86 110 with P.S.
193 79 93 108 151 194 ‘without P.S. -
194 105 - 124 - 144 201 259  with P.S.
195 42 © 50 57 8L . 104 ° with P.S.

3 196 . 215 258 301 432 564  without P.S.

' : 197 56’ 68 79 113 146 with P.S.
198 220 . . .263 - 307 441 : 575 . N.A.

36 199 153 169 186 . 222 259 without P.S.

39 200 74 82 n 109 128 = with P.S.

40 - 201 142 157 173 207 - 242 with P.S.
202 14, 16 18 21 25 . with P.S.
203" 7 7 7 10 10 with P.S.
204" C34 16 18 21 25 - ‘with P.S.
205. 93 . 103 113 135 158 .. without. P.S,
206 9 10 11 13 15 with P.S.

. Remarks; Purification system

P.S.:
L.D.: Land disposal
N.A.: Not available
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Table 80 'PROJECTION OF PIG PRODUCTION (1/2)

Animal _ : :
Husbandry Basin _ Number of Pigs (head)

No. City/Town No. 1980 : 1990 : 2000
1 Bertam 5 8,960 11,300 13,600
2 Tasek Gelugor 6 30,100 - 37,900 45,900
3% Bagan Ajam 6 8,980 - 11,300 13,700

: Bagan Jarmal . .
4 Machang Bubok 6 7,83 9,850 11,900
5 pukit Tengah 6 7,600 9,680 11,700
6 ' Bukit Taubun 6 27,800 34,900 42,300
7 Sungei Bakap 6 12,000 15,200 18,300
8 Telok Bahang 7 110,500 13,200 16,000
9 Tanjoﬁg Bunga 7 5,020 6,310 3,070

10~ Paya Terubong 7 17,900 22,500 27,300

11 " Sungei Nibong 7 18,100 22,800 27,600

12  Bayau Lepas 7 37,900 = 47,700 57,800

13 Parit Buntar 8 5,740 7,220 8,560

14 Sungei Acheh: 8 5,990 7,530 9,110

15 .  Rerian | 9 22,900 28,800 34,800

16 Taiping/Larut 9 55,500 69,800 84,200

_ Matang/Selama '

17 : Dinding Lumut - _9 11,700 14,700 17,800

18 ‘$itiaian . 9 2,119 2,650 3,150

19  Kuala Kangsar 10 5,620 11,500 14,000

20 Kinta - 10 219,000 275,000 333,000

21 Kampar’ - 10 6,150 7,740 © 9,180

22 Tapah/Bat ang 10 27,900 35,200 42,100

Padang :

23 Telok Anson 10 3,760 4,730 5,610

24 Sabak Bernam 11 14,800 118,600 22,500

25 Ulu Selangor 13 4,000 5,050 6,110

26. Kuala Selangor 13. 1,730 2,170 2,630

27 Sungei Buluh 14 - 87,800 111,000 134,000

28 Gombak 15 31,100 39,100 47,400

29 K.L. . 15 10,800 13,600 16,500
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Table 81 PROJECTTON OF PIG PRODUCTION (2/2)
Animal Co ' :
Husbandry : Basin Number of Pigs (head) _

No, City/Town No. 1980 1990 2600

- 30 Kelang 15 3,590 4,530 5,480
31 Ulu Langat 16 3,740 4,710 5,700
32 Kuala Langat 16 47,700 60,000 727,700
33 Sepang 17 16,100 20,200 24,400
34 Jimah 17 164,000 207,000 245,000
35 Port Dickson 17 3,660 4,610 5,460
36 Seremban 18 39,000 49,100 58,200
37 Linggi 18 2,130 2,680 3,180
38 Tampin 19 3,030 3,810 4,520
39 Kuala Pilah 21 1,500 1,890 2,240
40 Segamat 21 6,150 7,730 9,170
41 Muar 21 16,300 20,600 24,400
42 Batu Pahat 22 29,800 . 37,500 44,500
43 Pontian Kechil 23 35,400 44,600 52,900
4 Johor Bahru 23 31,600 39,800 47,200
45 . " Kota Tinggi 24 4,540 5,710 6,770
46 Keluang 27 2,430 3,050 3,620
47 Jelebu 30 1,110 .1,390 1,650

_ 48 ¥uala Trengpanu 36 1,750 2,200 2,610
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Table 82 " ASSUMED DEVELOPMENT OF SEPTIC TANK
IN URBAN AREA :
Unit: X%
Pollution Source '1980 1990 2000
Septic tank 20 35 50
Others 80 65 50
Table 83 ASSUMED BOD CONCENTRATION OF
' NOH-SEWERAGE-URBAN-DOMESTIC _

Unit: mg/lic

Pollution Source * NUPL 1980 1990 . 2000
Septic tank 80 16 28 40
Others 2000 160 130 100
Mon sewerage urban domestic . 180 160 140

P-120



Table 84 NUPL BY ‘GLASSIFICATION OF MANUFACTURING AND .
CUSTOMER WATER DEMAND BY STATE

' Customer Water Demand (106 m3/y).
¢lassification Perlis/Kedah/ - N. Sembilan/
of NUPL P. Pinang Perak . Selangor Malaka i
ganufacturing (mg/lit) 1990 2000 1990 2000 1990 2000 1990 2000

21,

Food 250 29.6 49.3 6 21.8 .70.3 53.7 9.1 8.8
Textile - . 400 17.0 14.6 16.7  23.4 10.9 i1.7 .4 0.5
wood Product 610 0.7 1.2 0.7 0.5 0.9 0.6 0.8 ° 0.6
paper Product 150 11,00 11.0 1.0 4.0 50.8 50.8 0.2 0.6
publishing 150 1.2 3.0 0.4 1.5 7.2 22.4 0.2 0.5
Chemicals 160 ~38.3 82.4 57.7 173.4 112.3 112.3 37.1 54.1
Rubber 10 16.7 . 60.7 14.0 27.0 19.5 28.7 12.8 24,1
Non-metal 10 - 1.8 5.5 16.9. 37.7 17.6 30.1 2.4 5.4
Basic Metal 10 i3.6  28.4 4.7 15.9 9.3 23.8 0.5 1.7
Machinery 10 21.5 46.0 5.3 2.2 48.9 122.3 3.8 11.8
Miscellaneous 350 C 0.0 0.0 0.6 g.1 Q.5 1.0 12.3 31.8
Classification - Customer Water Demand (106 m3/y)
of - NUPL -Johor Pahang . Trengganu Kelantan

Manufacturing (mg/lit) 1990 2000 1990 2000 . 1990 2000 1990 2000

Food . 250 41.8 48.1 35.7 65.9 4.6 9.4 5.9 . 14.5

Textile 400 22.1  35.5 0.0 0.1 0.5 1.4 1.0 3.5 °
' Wood Product 610 1.4 1.2 7.6 11.0 0.5 0.8 0.4 0.8
'Paper Product 150 13.6 13.6° 0.0 0.0 0.0 0.0 0.0 0.0
Publishing © 150 0.5 2.1 0.2 1.5 0.0 0.1 0.2 - 1.8
Chemicals 160 22,1 22.1 9.5 50.9 8.4 58.7 12.8 99.7
Rubber : 10 32,2 71.1 . 15.6 55.5 0.8 3.1 4.1 19.3
Non~metal 10 2.8 7.2 3.8 15.6 0.2 0.7 0.1 0.6
Basic Metal .10 0.1 0.4 0.0 0.0 4.3  16.6 0.0 .0.0
Machinery 10 12.8 50.6 . 2.4 .13.8 0.4 2.5 0.3 2.1
6 1.7 0.0 0.1 0.0 0.2 0.0 0.2

Miscellaneous 350 0.
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Table 85. NUPL OF INDUSTRIAL EFFLUENT BY STATE

BOD Concentration (mg/lit)

_.State ‘ 1990 2000
Redah/Perlis 155 120
P. Pinang . o 155 120
Perak . 165 145
Selangor . o © 145 ' 110
N. Sembilan 185 195
Melaka ' ) 120 ' 110
Johor ‘ _ . 180 140
Pahang : : 205 155
Trengganu . S ‘ | 155 : 140
Kelangan . : o _ 170 155
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Table 86

ASSUMED DISCHARGE RATIO, RUNOFF RATIO,

INFILTRATION RATIO AND BOD CONCENTRATION
OF EFFLUENT ASSUMED UNDER PRESENT

PURIFICATION LEVEL

Infil-

P=123

_ Discharge NUPL " Runoff tration
Pollution Source Year Ratio (mg/lit) -Ratio Ratio
Domestic : _
Urban sewerage 1990 & 2000 0.9 30 1.0 0.2
Urban non-sewerage 1990 0.9 160 0.6 0
' 2000 0.9 140 0.6 0
Rural 1990 & 2000 0.8 200 0.1 o -
Manufacture o : :
Urban sewerage 1990 & 2000 1.0 30 1.0 0.2
Urban non-sewerage: 1990 & 2000 1.0 ‘ 0.6 0.
Rural 1990 & 2000 1.0 /3 0.1 0
Palm 0il Mill _ ]
With P.S. 1990 0.55 50 0.6 0
/1 2000 0.3 50 0.6 0
Without P.S5.— ~1990 0.55 22,000 0.6 0
_ 2000 0.3 22,000 0.6 0
Land disposal 1990 0.1 50 0.6 0
o 2000 0.1 50 - 0.6 0
Rubber Factories
with P.S. 1990 0.9 50 0.6 0
: 2000 0.8 - 50 0.6 0
Without P.S. 19%0 0.9 - 2,320 0.6 0
2000 0.8 2,320 0.6 0.
Land disposal 1990 - 0.1 50 0.6 0
2000 6.1 50 0.6 0
Animal Husbandry 1990 & 2000 1.0 200/2 0.1 0
Remarks ; /1 Purification System, /2: g/d/head, /3: See Table 21
Table 87  ASSUMED DEVELOPMENT OF LAND DISPOSAL IN
) o PALM GIL MILLS AND RUBBER ‘FACTORIES .
. c Unit: %
1980 1990 2000
Palm oil mills 25 50 75
Rubber factories 0 10 20



Table 88 ASSUMED DISCHARGE RATIO OF PALM OIL MILLS
" AND RUBBER FACTORIES '

1980 " 1990 2000

Palm 0il Mills _

- Surface runoff ratio of - 0.25x%0.1 .0.5x0.1 0.75x0.1
land disposal area : : _ _ . '
Discharge ratio of : : 0.75. 0.5 0.25
palm oil wills ' : _ o

Runoff ratio ' 0.8 0.55 0.3

Rubber Factoriés _
Surface runoff ratio of : 0x0.1 0.1x0.1 - 0.2x0.1
land disposal area Do . '
Discharge ratio of _ 1.0 0.9 ' 0.8

Tubber factories _ .

Runoff ratio . : 1.0 0.9 _ 0.8
Table 89 - RESIDUAL PURIFICATION RATIO BY BASIN
Basin RP Basin RP Basin RP " Basin RP
_No, Ratio _No. Ratio No. Ratio No. Ratio

1 0.7 11 0.7 21 0.7 31 0.7

2 0.7 12 0.7 . 22 0.7 32 0.7

3 0.9 13 0.7 23 0.7 33 0.7

4 0.9 14 0.9 24 0.7 34 0.7

5 0.7 15 0.8 25 0.7 '35 0.7

6 0.9 1o 0.8 26 0.7 36 0.7

7 0.7 17 0.7 27 0.8 37 0.7

8 0.7 18 0.9 28 0.7 " 38 0.7

9 0.7 i9 0.7 . 29 0.7 -39 0.7

10 0.8 20 0.7 30 0.7 40 0.7
: ' ' ' 41 0.7
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Table 90  EFFECTIVE CATCHMENT AREA AND RTVER MINIMUM

MAINTENANCE FLOW FOR WATER QUALITY

Effective Catch~
ment Area for -

Minimum Maintenance
Flow at DBalance Point

Basin Water Quality G 97% :
No. {km?) (m3/8) (10~3m3/s/km2)
1 550 2.34 4.25
2 - - 6.54
3 2,510 14,26 5.68
4 340 2.14 6.29
5 4,200 27.97 6.66
6 400 2.99 7.48
7 - ~ 7,09
8 1,360 7.77 7.51
9 451 3.39 U 6.79
10 13,555 52.19 3.85
11 2,170 14.52 6.69
12 420 3.40 B.10
13 1,685 19.61 11.64
14 o240 1.7 7.38
15 1,100 10.04 9.13
16 1,800 15.75 8.75
17 18 0.15 8.45
18 1,170 2,21 1.89
19 . 615 - 0.95 1.54
20 _ 675 0.78 1.15
21 ' 5,840 7.77 1.33
22 2,025 4.03 1.99
23 220 1.42 6.44
24 2,490 14.09 5.66
25 1,300 8.48 6.52
26 290 -2.35 8.12
27 4,350 30.15 6.93
28 3,500 18.76 5.36
29 © 370 2.70 7.29
30 12,770 143,21 5.17
31 1,635 11.58 7.08
32 1,755 18,02 10.27
33 815 7.39 9.07
34 1,760 20.63 11,72
35 445 5,52 12.41
36 4,600 61.50 13.37
37 418 4.79 11,46 .
38 770 8.64 11.22°
39 118 1.81 15.37
40 12,600 S 164,43 13.05
41 . - . _— —_

P-125



Table 91 STANDARD RELATING TO LIVING ENVIRONMENT
FOR RIVERS TN JAPAN |

Standard Values*— 2
“Number of
. o ) Coliform
Cate+ Purpose of . BOD 5§ o Do . Groups’,
gory Utilization . .. . pH (mp/lit) C (meflit) ¢ {mgflic)  (MPN/O0.1 1ip)
AR Water supply, class 1; T 6.5-8.5 1or- 25 or less 7.5 or S0 or less
conservation of natural less : . more
environment & uses listed :
in A-E .
A Water;supply, class 2; 6.5-8.5 2 ot 25 or less 7.5 or 1,000 or less
‘fishery, iclass 1; bathing less Co more
& uses listed in B-E
B Water supply, class 3; . 6.5-8.5 3 or © 25 or less 5 or 5,000 or less
fishery, class 2, & uses less more
listed in C-E
C _Fishefy, class 3; in- ) 6.5-8.5 . 5 or 50 or less ~5or
dustrial water, class 1, - less ) more
& uses listed in D-E
D Iﬁdustrial watef, class 23 6.0-8.5 8 or 100 or less Z or
agricultural water{2, & . less more
uses listed in E- _ :
E Industrial water, class 3; " 6.0-8.5 10 or Floating matter 2 or
conservation of environment ) less such as garbage © more
) should not be ‘
observed.

Remarks; f1: The standard ‘value is based on the daily average value.
) (The same applies te the standard values of lakes and coastal waters. )
/2: At the point of abstraction for agriculture, pR shall be between 6.0 and
7.5 and dissolved oxygen shall not be less than 5 mg/lit.

(The same applies te the standard values of lakes.)
1, Conservation of natural environment: Conservation of scenic spots and
’ . " other natural resources.
2. Water supply, class 1: Water treated by simply cleaning operation, such
o  as filcxation.
Water supply, class 2: Water treated by normal cleaning operation such’
' ; as sedimentation and filtration.
Water supply, class 3: Water treated through a highly sophisticated
‘cleaning operation. including pretreatment.
3. Fishery, class 1l: TFor aguatic life such as trout and bull trout 1nhabiting
:oligosaprobic water, and those of f1shery class 2 &
. - elass 3.
Fishery, class 2?: For aquatic life, such-as the salmon family and sweetflsh
: . inhabiting ollgosaprobic water and those of fishery
. class 3.
Fishery, class 3: TFor aquatic life such as ‘carp and silver carp 1nhabit1ng
: : Bﬁmesasaprob1c water.’
4, Industrial water, class 1: Water given pormal cleaning treatment such as
- . sedimentatlon
Industrial water, elass 2: Water given sophisticated treatment by Chemlcals.
Industrial water, class 3: Water given special cleaning treatment.
5. Conservation of environment: Up to the limits at which no  unpleasantness
is caused to people in their daily life
{including a walk by the riverside, etc.}:

Source; Ref. 37

P-126



Table 92

WATER' QUALITY CRITERIA FOR FRESH SURFACE

WATER PROPOSED BY THE NATIONAL POLLUTION
CONTROL- COMMISSION IN PHILIPPINES

Standard Values

Classifi- Purpose of BOD Do Coliform
cation Utilization pH _mgflit- mg/lit MpN/ 100 wlit
.AA‘ Domestic Water 7-8.5 - - 50 or less
Supply/l
A Domestic Water "6.5-8.5 5 5 500 or less
Supplyiz - or less '~ or more s
B Bathing 6.5-8.5 10 5 1,000 or less
or less oY more
C Fishing 6.5-8.5 15 5 5,000 or less
ﬁ or less or more '
D Agriéulturél-and 6.0-8.5 - -3 -
Industrial Water or more

Supply

Remarks ; /1:  Domestic.

Source;

/2 Domestic water sﬁpply:

Refs. 38

water supﬁly:
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Table 93 . PRESENT BOD3 CONCENTRATION LIMITS FOR
~ WATERCOURSE DISCHARGE FOR PALM OIL MILLS
AND RUBBER FACTORILES

" Unit: mpflit

o Latex .
‘ . . SMR & Conventional . Concentration
“Year Palm 0il Mill | Grade Factory _ Factory

1978 5,000 . - . -
1979 2,000 . 300 ' -
1980 1,000 200 450
1981 1,000 - 500 100 (50)% 300
1982 500 ~ 250 ! - 200

1983 250 : - - 100 (50)%*

Remarks; #: This additional limit is the arithmetic mean value

Source;

determined on the basis of a minimum of four samples
taken at least once a week for four weeks
consecutively.

‘Refs. 12, 13
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Table 94 - BREAKDOWN OF CONSTRUCTION COST OF
PUBLIC SEWERAGE SYSTEMS FOR BUTTERWORTH
AND BUKIT MERTAJAM |

Cost’

(M8106) . Share (%)

Trunk Sewer - o 166 _ 27
Pumplng Fac1lit198 T 5 1
Treatment Faeilities o Con 50 8
vaad : . .. T 5 ) : .

Sub-total . R 266 RS 44
Branch Sewer . _ : S 281: : _'. 46
House Connection Pipe . - 3 62 10 .

‘Sub—total - 343 S 56

Total * + 809 o 100

Remarks; (1)' At 1976 prlce : . D
(2): Excludlng englneerlng cost and physical’ contlngency

Source; Ref. 40
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Table 95

ASSUMED UNTT CONSTRUCTION COST FOR
WATER POLLUTTION ABATEMENT FACILITIES

Unit; 4$10°%/10%m%/d

Purification Pretreatment
© Publie Facilities Facilities
Sewerage _ Palm Rubber Primary Secondary
Ttem Systems 1990 2000 1990&2000 Pretreatment Pretreatment
Direct Const. Cost 105.3 2.5 2.25  0.96 26,7 78.6
Land Acquisition 5.3 - .=~ - - -
Engineering 10.5  0.25 0,23 _ 0.10 2.67 7.86
Sub~total 121.1 2,75 2,48 1.06 129.37 86.46
Physical GContingency 36.3 0.850,72 (.34 8.83 25.94
Total 157.4 3.6 3.2 1.4 38.2 112.4
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