11

12

2000

3

11







7 1995

8 1996
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1974
1989

1998
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1SO14001

3
4
1 1974 1998
2 1989
3 4
4
1 1 3 1974
2
1 30
2000 2

MOSTE: Ministry of Science, Technology and
Environment

DOE: Department of Environment

Control Division

Environmental Assessment Division

State Office

Environmental Advisory Office

EQC: Environmental Quality Council
Ministry of International Trade and Industry



1974
1979

1978

1989

1987

100
10

50
TSP

MIDA: Malaysian Industrial Development
Authority

Kualiti Alam Sdn. Bhd.

IWK: Indah Water Konsortium Sdn. Bhd.
SIRIM: Standard and Industrial Research
Institute of Malaysia

ENSEARCH: Environmental Management and
Research Association of Malaysia

Environmental Quality Act 1974

Environmental Quality (Sewage and Industrial
Effluents) Regulations 1979

Environmental Quality (Clean Air) Regulations
1978

Environmental Quality (Scheduled Wastes)
Regulations 1989

Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987

Scheduled Wastes
EIA: Environmental Impact Assessment
Site Suitability Evaluation

Guidelines for The Siting and Zoning of
Industries

Compound

Environmental Fund

10
SPM
PM10
Dustfall ——
PM10 TSP Dustfall



1998

1974










90 32 9,700km? 2,100

11
2 2
62
27 8 3
30
1988 10 8
1997 1998
13
1999
GDP 4,000
UMNO=
9
16
1941 12 1945 8
3 8
EU 4
35
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1980

1991 2 2020
2020 2020
Multimedia Super Corridor Project
1997
IMF
1998 9
1 3.8
1999
1 GDP
1999 10
2000 2000 GDP 5
3.5
GDP
7
30
1968 1971 FTZ:
Free Trade Zone 12
1981
1986 100

1985



1993

1969
JETRO
1997 5 1,378 755
623
1991
367 1993 533 1995 596 1996 722
5
1997 755 43 322
1999 9
530
4 1
2 13
3 7
1997
1996
1997 31

10 9 5 4



10
2 IMP2 : Second Industrial Master Plan 1996
2005 1986 1995






100 20

1
1
1960
1970
1997
3
pH DO BOD COD
SS 6 WQI Water Quality
Index 3
117 908
1997 117 24 68
25 1996
13 25 61 68
BOD
SS
1997 4,932
966 20 559 11 419 8
1,668

945 371

10



SS

1
1993
Indah Water Konsortium Sdn. Bhd.
2000 79
1997 226 794
34 87
Oil and Grease Omg/liter
Total Suspended Solids 50mg/liter 100MPN/100ml
0.1mg/liter
0.001mg/liter 0.1mg/liter
1996
3
1997 850 10
1997
CO 190 t NOy 22 4,000t HC 10
1,000t SO, 3 6,000t 1 6,000t
1993 1997
81
NOyx SOy
PM10O
1991 1996
1 1993
1994
1997

11



9 500

APl Air Pollution Index

API PM10 CO NO, SO, O, 5
5
1997
5 9 PM10
1989
Scheduled Wastes
1997
10
1994 42
1996 63 t 1997
28 t
1997
1993
1997 18 58
12

1996

12

29



1974

1997

Malaysian Meteorological Service
Ministry of
Energy, Communications and Multimedia

13
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1974

1960
1974 1974
Environmental Quality Act 1974

DOE : Department of
Environment MOSTE : Ministry of Science, Technology and
Environment
5 MP  Malaysia
Plan 1976 1980 3
5
1986 1990 6 1991 1995

7 1996 2000

1974
3 1985

SIRIM Standard
and Industrial Research Institute of Malaysia
1SO14001 NGO
ENSEARCH : Environmental Management and Research Association of Malaysia

1974 1975

16



DOE 500

Director General 1974

Administration Division

Information System and Technology Division Control
Division Development and Planning Division
Environmental Assessment Division 5
Perlis 12 13
State Office Langkawi Pahang
Temerloh 2 Regional Office
MIDA : Malaysian Industrial Development Authority
Environmental Advisory Office 15
1997 500 100
Enforcement Section Monitoring Section
43 18
5,000
1 Environmental Quality
Council
1997

Department of Forest, Ministry of Primary Industries
Department of Wildlife and National Parks
Marine Department, Ministry of Transport

Dearah Mukim

17



Director General

Deputy Director General

Negeri Semblian

I I I ]
Division Division Division Control Division Division
Administration Information Development & Environmental
System/ Planning Assessment
Technology
Finance System Enforcement Research Environmental
Application Impact
Development Assessment
Administration Monitoring Montreal
Protocol
Database Development
Service and State Director InpUt
Personnel
New
Programme Advisory
State Office Formulation Service Center
Federal Territory of Kuala Lumpur
Pinang New
Sarawak Programme
- Selangor Formulation
Environmental Melaka
Advisory Office
Perak
Kedah/Peris /
Johor International
(On loan to Pahang Affairs
MIDA) Kelantan
Terengganu

Sabah and Federal Territory of Labuan Environmental
Education &
Information
Regional Office
Langkawi
Temerloh
1974 1975 1974
1957 1974

18




Forest Enactment Mining

Enactment The Waters Enactment
1974
1974

1974 1985 1996 1998

3 1985
1996
2 5 1
50 1998
1974
1974
1977 19
19
2

19



1 3 2

Control of Motor Vehicle Emissions /

Environmental Quality (Control of Lead Concentration in Motor Gasoline) Regulations 1985
1985

Environmental Quality (Motor Vehicle Noise) Regulations 1987
1987

Environmental Quality (Control of Emission from Diesel Engines) Regulations 1996
1996

Environmental Quality (Control of Emission from Petrol Engines) Regulations 1996
1996

Integration of Environment and Development /

Environmental Quality (Prescribed Activities) (Environmental Impact Assessment) Order 1987
(Amendment) 1995

1987 1995
Environmental Quality (Prescribed Premises) (Crude Palm QOil) Order 1977 (Amendment) 1982
1977 1982

Environmental Quality (Prescribed Premises) (Crude Palm Oil) Regulations 1977
1977

Environmental Quality (Licensing) Regulations 1977
1977

Environmental Quality (Prescribed Premises) (Raw Natural Rubber) Order 1978 (Amendment)
1980
1978 1980

Control of Municipal and Industrial Waste Water Pollution /

Environmental Quality (Sewage and Industrial Effluents) Regulations 1979 (Amendment) 1997
1979 1997

Control of Toxic and Hazardous Waste /

Environmental Quality (Scheduled Wastes) regulations 1989
1989

Environmental Quality (Prescribed Premises) (Scheduled Wastes Treatment and Disposal
Facilities) Order 1989
1989

Environmental Quality (Prescribed Premises) (Scheduled Wastes Treatment and Disposal
Facilities) Regulations 1989
1989

Promotion of Investments (Promoted Activities and Products) (Amendment)(No.10) Order 1990
(made under the Promotion of Investments Act, 1986)
1990 1986

Control of Industrial Emissions /

Environmental Quality (Clean Air) Regulations 1978
1978

Environmental Quality (Compounding of Offences) Rules 1978
1978

Environmental Quality (Delegation of Powers on Marine Pollution Control) Order 1993
(Amendment) 1994
1993 1994

Environmental Quality (Prohibition on the Use of Chlorofluorocarbons and other Gases as
Propellents and Blowing Agents) Order 1993
1993

Environmental Quality (Prohibition on the Use of Controlled Substance in Soap, Synthetic
Detergent and Other Cleaning Agents) Order 1995
1995

20




1979 Environmental Quality (Sewage and
Industrial Effluents) Regulations 1979
1978 Environmental Quality (Clean Air)
Regulations 1978
1989 Environmental
Quality (Scheduled Wastes) Regulation 1989 3
1987
Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987

National Forest Act
1984 Protection of Wildlife Act 1972 Town
and Country Planning Act 1976

1974

Site
Suitability Evaluation

Environmental Requirement: A Guide for Investors
1 3 3

21



1 3 3

Industrial Project Proposal

STEP1
Screening for Prescribed

EIA study
EIA

Refer to DOE

Prescribed
Activities?

State Office Activities
1
Site Suitability
Evaluation
Refer to DOE State
Offices
Fuel Burning .
i Project Effluents?
Equipment? Implementation -
STEP2

Yes Yes

Written Permission/
Approval
/

Activities subject to air

and water pollution

<
> Refer to DOE State control
Offices
2
License to . License to
Occupy Prescribed Yes Occupy
Premises?
_>
Apply to DOE Aé)tple/ tgflfD_OE STEP3
i ate Office
State Office Palm Oil Scheduled License to occupy
and Raw Wastes )
Natural Facilities Crude Palm Oil Rubber
Rubber
Factories Raw Natural Rubber

Project

Implementation

Factories Scheduled
Wastes Facilities
3

DOE/MOSTE, Environmental Requirements: A Guide for Investors, 1996
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1997
BOD 70
27

6 BOD
70

1979

Environmental Quality (Sewage and Industrial Effluents) Regulations 1979

pH SS BOD COD
23

1979

1974 2

24



4 1
Class | |
I I
Class IIA I
IHA 1
Class IIB
1B
Class Il i
Il 1l
Class IV
v
Class V
V
mg/liter
CLASSES/

PARAMETERS/ | InA 1B Hni# v \%
Ammoniacal Nitrogen / 0.1 0.3 0.3 0.9 2.7 2.7
BOD/ 1 3 3 6 12 12
COD/ 10 25 25 50 100 100
DO:Dissolved Oxygen/ 7 5-7 5-7 3-5 3 1
PH 6.5-8.5 6.5-9.0 | 6.5-9.0 5-9 5-9 -
Colour/ (TUC) 15 150 150 - - -
Elec. Conductivity/ 1000 1000 - - 6000 -
(4 mhos/cm)**

Floatables/ NV NV NV - - -

Odour/ NOO NOO NOO - - -

Salinity/ (Yo)** 0.5 1 - - 2 -

Taste/ NOT NOT NOT - - -

Total Dissolved Solid 500 1000 - - 4000 -

/

Total Suspended Solid/ 25 50 50 150 300 300

Temperature/ () - Normal 2 - Normal 2 - -

Turbidity/ (NTU) 5 50 50 150 300 300

Fecal Coliform/ 10 100 400 5000 5000 -

(MPN/100ml) (20000)@ | (2000)@
Total Coliform/ 100 5000 5000 5000 5000 5000
(MPN /100ml)

Al/ - - - 0.056 0.5 -

As/ N 0.05 NR 0.045 0.1 +
(0.44)

Ba/ N 1 NR - - +

Cd/ N 0.005 NR 0.001 0.01 +

(0.001**)

Cr (V1)/6 N 0.05 NR 0.054 0.1 +
(1.45)

Cr( )/3 N - NR - - +
(2.53)

Cu/ N 1 NR 0.01 0.2 +

(0.012%)
Hardness/ N 100 NR - +
Fe/ N 0.3 NR 1 1(Leaf) +
5(Others)

25




Pb/ N 0.05 NR 0.01 5 +
(0.014%) -
Mn/ N 0.1 NR 0.1 0.2 +
Hg/ N 0.001 NR 0.0001 0.002 +
(0.004)
Ni/ N 0.05 NR - 0.2 +
(0.9%
Se/ N 0.01 NR 0.037 0.02 +
(0.25)
Ag/ N 0.05 NR - - +
(0.0002)
Sn/ N NR NR 0.05 - +
u/ N NR NR - - +
zn/ N 5 NR - 2 +
(0.35)
B/ N 1 NR 3.4 0.75 +
Cl/ N 200 NR - 79 +
Cl,/ N - NR 0.022 - +
CN/ N 0.02 NR 0.0023 - +
(0.058)
F/ N 1 NR - 1 +
(11)
NO,/ N 7/3 NR 0.028 5 +
NO,/ (0.37)
P/ N 0.1 NR 0.1 - +
NV
NOO
NOT
@
NR
* 50 mg/literCaCO,
# 24
N
+ v

DOE/MOSTE, Malaysia Environmental Quality Report 1997, 1997
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1979 1 4 2

A B 2 A
B
B
B A
CODcr 50 mg/liter
160 mg/liter
CODyy
CODcr
160 mg/liter
500 mg/liter 50 mg/liter 10
CODcr50mg/liter
15mg/liter
Ni A 0.2mg/liter
Sn
Zn 1.0 mg/liter 5 mg/liter Zn
pH
CN A 0.05 mg/liter 1.0 mg/liter 20 1
pH

27



1974

1 4 2
mg/liter
1) 2)
A® B
Temperature/ () 40 40 -
pH 6.0-9.0 5.5-9.9 58-8.6
BOD/ 20 50 160
COD../ 50 100 160
(CODy, )
Ss/ 50 100 200
Fat, oil & grease/ ND 10.0 5%
30°

Cus 9 0.20 1.0 3.0
Mn/ 6 0.20 1.0 10
Ni/ 6) 0.20 1.0 -
sn/ © 0.20 1.0 -
zn/ 1.0 1.0 5
Fe/ 1.0 5.0 10
Cr3*/3 © 0.20 1.0 -
Cr/ - - 2
F/ - - 15
T-coli. bacteria/ (MPN/100 ml) - - 3000
T-N/ - - 120
P/ - - 16
B/ 1.0 4.0 -
Phenol/ N 0.001 1.0 5.0
Free ClI/ 7 1.0 2.0 -
Sz/ 0.5 0.5 -
Cd/ 0.01 0.02 0.1
T-CN/ 0.05 0.1 1.0
Pb/ 0.1 0.5 0.1
Cré*/6 0.05 0.05 0.5
As/ 0.05 0.1 0.1
T-Hg/ 0.005 0.05 0.005
Alkyl-Hg/ - - N. D.
Org. P/ - - 1.0

28




PCB/ - - 0.003
Trichloroethylene/ - - 0.3
Tetrachloroethylene/ - - 0.1
Dichloromethane/ - - 0.2
Carbon tetrachloride/ - - 0.02
1,2-Dichloroethane/ - - 0.04
1,2-
1,1-Dichloroethylene/ - - 0.2
1,1-
sis-1,2- Dichloroethylene / - - 0.4
-1,2-

1,1,1- Trichloroethane/ - - 3
1,1,1-
1,1,2- Trichloroethane / - - 0.06
1,1,2-
1,3- Dichloropropene/ - - 0.02
1,3-
Tiurum/ - - 0.06
Simazine/ - - 0.03
Thiobencable/ - - 0.2
Benzene/ - - 0.1
Se/ - - 0.1

1 Environmental Quality (Sewage and Industrial Effluents) Regulation, 1979

2 (5 54 1) 5 40 2)

3

4

5

6 Cr¥/3 Cu/ Mn/ Ni/ sn/ 2 A

0.5 mg/liter B 3.0 mg/liter 1.0 mg/liter
7 B 0.2 mg/liter
1 mg/liter

29



15mg/liter

5 mg/liter
2000
Standard Methods for the Examination of
Water and Waste Water COD CODc,
2
CODy,, COD,
1997 5,290

83 4,402 1979

1974

1997 78

30
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1974 1996
Environmental Quality (Control of Emission from Petrol Engines)
Regulations 1996 1996
Environmental Quality (Control of Emission from Diesel Engines) Regulations
1996 1985 Environmental
Quality (Control of Lead Concentration in Motor Gasoline) Regulations 1985
Environmental Quality
(Motor Vehicle Noise) Regulations 1987 1987
1997

AWASI : Area Watch and Sanction Inspection

1997 1974
1998
O, cO NO, SO, TSP
10 PM10 7
Dustfall 8
1 5 1
25 1,011.3hPa 1
(Ppm) (M g/md)
Ozone / 1 Hour 0.10 200 1995
AS 2524 8 Hour 0.06 120
Carbon Monoxide 1 Hour 30 35 1995
/ 8 Hour 9 10 1995
AS2695
Nitrogen Dioxide 1 Hour 0.17 320 1990
/
AS2447
Sulfur Dioxide 10 Minute 0.19 500 1990
/ 1 Hour 0.13 350
AS2523 24 Hour 0.04 105
Particles TSP 24 Hour 260 1995
/ 1 Year 90
AS2724.3
PM10 24 Hour 150 1995
AS2724.6 1 Year 50
Lead/ 3 month 1.5 1991
AS2800
Dustfall 1 Year 133 (mg/m?/day) 1995
/

DOE/MOSTE, Environmental Requirements: A Guide For Investors , 1996
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1978
Environmental Quality (Clean Air) Regulations 1978

1978
7 9
7
1978 A CcC 3
2 A 3
B
C
C 1 5 2
4
1978
Best
Practicable Mean 40
1978
1
10kg

1 15kg

33



1 5 2 C
No.
No.
0.2 g/Nm?3
0.3 g/Nm?®
0.4 g/Nm?3
0.2 g/Nm?3
0.1g/Nm?3
0.12 g/Nm?®
5 0.49/Nm?3
*
1 / Hg 0.01g/Nm?3
2 /cd 0.015g/Nm?®
3 /Pb 0.025g/Nm?
4 /Sb 0.025g/Nm?
5 / As 0.025g/Nm?
6 / Zn 0.1g/Nm?3
7 / Cu 0.1g/Nm?3
1 3.5g/Nm?
2 1 0.2g/Nm?3
3 0.2g/Nm?3
4 0.4g/Nm?3
5 0.02g/Nm?®
6 0.1g/Nm?3
7 S5ppm
8 1.79/Nm?
9 8 2.0g/Nm?®
* 1 5 24 15
** 2 15 0.04 g/Nm?3

International Law Book Services, Environmental Quality Act 1974 (Act 127) & Subsidiary Legislations
(as at 25th August 1998), 1998
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Scheduled Wastes
1989

1997 10

Kualiti Alam KA
1997 1998 6

1989
Environmental Quality (Scheduled Wastes) Regulations 1989 1989
Environmental Quality (Prescribed Premises)
(Scheduled Wastes Treatment and Disposal Facilities) Order 1989 1989
Environmental quality (Prescribed Premises)
(Scheduled Wastes Treatment and Disposal Facilities) Regulations 1989 3

28
30 107

Prescribed Premises

36



KA

60

1997
750

1991
1995
15

1998 6
1999 11
30,000 t/ 24
5,000 t/
20,000 t/
156,000 t/
211,000 t/
100
157

6

Consignment Note
Contractor
1993
3,100
KA
KA
2 3
8 /
/
600t/ x 260

37



6

1999

7,000 t/

1999

8

773

1,200

1

6

TOC : Total Organic Carbon

20

18

2,100m?

61

10

10

46m

38

6,000 1999

TOC 10%

COD

Im
250

EU

100mg/liter



1 6 1 KA

Acid, Alkali waste water

@

1

Filtered
Clear layer water
CN Waste water Oxidizer | | | | |
) Filter
Thickener Cake

CN decomposition

6

Cr*® Waste water Deoxidizer

@

Neutralization
& Coagulation

1

Cr*® Reduction

Solid waste

Energetic &
Agqueous
Liauid waste

]

]

]

]

|

! Lime, Activated carbon
Incinerator !
|
]

| Heat o
irecovery | Fabric filter

1 boiler

Steam Turbine

High
viscosity
waste

Toxic waste

Auxiliary oil

Fly dust

Cooling tower

Lime, Cement

NN T2 secured landfill

Mix, Solidification

39




KA

13
13
1
1 6
KA
/Y /t
18MJ/kg, CI 56,700 10,000 20,000* *
and/orS 1% (X or 2)?
48,000 16,000 25,000** *x
Cr 1mg/L (X)
48,000 13,000 20,000
CN 0.1 mg/L (X)
6 ) 59,000 33,000 65,000
Cr 1mg/L (X)
59,000 33,000 65,000**
CN 0.1 mg/L (X)
113,000 40,000 50,000**
Hg 0.05 mg/L (K)
15,000 6,000 8,000**
X, 2)
50km 1,600 6,000 8,000**
1 =30
X,Z, K KA
N 1t
N
6

40




41

KA N 6
KA
KA
KL 3
1 6 3
KA
100 10
t/ 67,000 48,000
127 20
KA 21 1,000
v/ 6 7,000t/ 32%
5,000t/ 1
647t 13%
20 KA
50%
N 1 2
40
TOC10%
10 20
KA
N
KA 3
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1 1974
1987 Environmental Quality (Prescribed
Activities) (Environmental Impact Assessment) Order 1987 19

Site Suitability
Evaluation Pre-Siting Evaluation

1987 19

44



1 7 1

1 a 500ha
b 100
c 500ha
a 2,500
b
a 200ha
b 100ha
c 5,000ha
50ha
a
b 50
c 50ha
a 50ha
b
c 500ha
d 50ha
e
50ha
a 100t/
b
c
50t/
d
30t/
100t/ 50t/
e 100t/
200t/
f 5,000 t
g 50t/
a
b 50ha
c
d
e
10 a
b 50%
11 a 250ha
b
c 50ha
12 a
b 50km
c
d
e 3km 60,000

45




13 a 10
b
i 40ha 15m
ii 400ha
c
d
14
3km
15 a
b
16
17 a 80
b 50ha
c
d
18 a
i
i
iii
iv
v
b
i
i
iii /
iv
c
i
i
19 a 200ha
b 4,500m3
DOE/MOSTE, Environmental Requirements: A Guide For Investors, 1996
1995
Preliminary Assessment
Preliminary Environmental Impact Assessment
Report

Detailed Environmental Impact Assessment Report

46




Review Panel

3 1979
414

A Handbook of Environmental Impact Assessment Guidelines
16 Specific
Environmental Impact Assessment Guidelines

1994

1997 216 63

1987

Guidelines for the Siting and Zoning of Industries

250m

47



1514

Project Initiator

v

Yes /
specific projects which can have significant impact

No Prescribed
Activity?
Yes
Evaluation Subject to Other Preliminary
Assessment

Requirements of Environmental
Quality Regulations Under the

More Information
Required From
Project Initiator

Environmental Quality Act, 1974
1974 ¢4 Detailed
Assessment
Report Review (DOE)
(DOE) i
Detailed

Report Accepted?

Yes

Approving
P Authority

More Information
Required From
Project Initiator

Assessment

Report Review
Required?

(Review Panel)

Report Accepted?

Detailed Assessment Yes

Review Document

Project Approved?

A

No

DOE, Environmental Impact Assessment (EIA) Procedure and Requirements in Malaysia, 1994




1 7 3

30m
A
50m
1979
1974
250m
65db / 55 45db
1978
1979 A
1989
1978
1974

49




500m

75db

/ 55 45db WHO

1978

EIA

1979 /

1989

1974

500m

1974

200m

DOE/MOSTE, Environmental Requirements: A Guide For Investors, 1996
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1ISO14001

13

13 2
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1999 9 11

13

53




1989

30

1SO14001

1 6 1974
Scheduled Wastes

1989

1997 10

54



Kualiti Alam KA
KA

1 KA
KA

KA

KA

COD

1,000

Compound

55

1997

KA

KA

1998

1995

10

BOD

15



1995

1SO14001

1ISO14001
3 Standard
and Industrial Research Institute of Malaysia: SIRIM
1ISO14001
SIRIM
1ISO14001

56
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1985
1994
1999 5
10
10 KA
1SO14001
1999 7
UMNO
1999
99
4 3 1
80 5
1997
1998 9

57
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1 6
1
A
378
1985
25km
100
2
A
6
Cré* 6
3
a.
B
A
2 21
DOE
2 2 1 A
(mg/liter)
pH COD BOD SS Cr3 Cr® Fe Zn
5.5-9.0 100 50 100 10.0 1.0 0.05 5.0 1.0
6 0.05mg/liter 0.5mg/liter
1710 Cré*
pH
6
0.05mg/liter
2 2 2 1994
pH

60




2 2 2 A
Coolant Waste
H,SO,
iujﬂScum
Air
Oil Cracking
. NaOH Coagulant
Paint Waste H,SO0,
—] V— @ @ @ 0
| ~
Air I—
pH
Oil Cracking pH Adjustment Coagulation Flocculation Sedimentation
Zinc Phosphate
Waste
NaHSO3,H,SO, NaOH Coagulant

P P P P P
\E:IQ
pH
Chrome pH Adjustment Coagulation Flocculation Sedimentation
Reduction
Chrome Waste
B,
LI | IVI | .
Filter Cake Filter Cake ...
Chrome Sludge Zinc Sludge
Thickener Thickener
> ) 7 )
Drain
o . \/
Final pH Adjustment Retention
Sand Filter Activated Carbon Filter

61




62

pH2 6
250 300mv
3
pH
COD BOD
6
0.05mg/liter
24
pH COD 6 3
2

2 2 3 A

9 8 10 8 11 8 12 13
pH 5.5-9.0 6.78 6.90 7.13 6.75 6.98
COD 100mg/liter 41 24 75 40 37
Cr¢* 0.05mg/liter 0.01 0.02 0.01 0.01 0.02

6
b.
8t
27,000 /t
1998 1990 547t
1,500
1/3
2 2 4
1SO14001




1994

19

20

2 2 4 A

Safety, Health and Environment Organization of Company A

1998

President

Advisor T
Vice President
Secretary

Vice Secretary

Machine Rev.New

Chemical Fire/Explosive Electricity

Gas/Vapor Machine
Smoke/Dust

Material Safety/Rule/REG Work Audit
Storage/ Training Campaign Environment/

Handling Health
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1
B
1,000
1990
30km
100
2
B
9
B
A
3
a.
B 2 2 5
pH 10 3
1 1 16
1 1 22
1 DOE
2 2 6

PAC
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2 25
A
/Conductivity -
/Turbidity -
pH 6.0
9.0
COD 50
BOD 20
/As 0.05
/B 1.0
/TSS 50
/Cd 0.01
3 /Cr® 0.20
6 /Cr® 0.05
/Cu 0.20
/Pb 0.10
/Fe 1.0
/Mn 0.20
/Ni 0.20
/Hg 0.005
/Sn 0.20
/Zn 1.0
/ClI 1.0
/CN 0.05
/5% 0.5
/Phenol 0.001
/0il & grease ND
/PO,* -

65




2 2 6 B

Conc. waste
water

AV

PAC
NaOH, H,SO,/PAC

O

Coagulant

6

1

1

\/
pH
Waste water pH Control Coagulation Settling
receiver
PAC
Diluted waste NaOH, H,S0O,/PAC Coagulant
water
—v @ @
pH
Waste water pH Control Coagulation Settling
receiver
HCI
,,,,,,,,,, Treated water,
discharge
VYVVVV]
—>
Neutralization Aeration Final settling
Dual media Activated filter
filter
Contractor
Filter Cake
Slurry tank .
Filter press

66




1996

0.03mg/liter 6 1

C.

5.9t/
2 3
KA
10 495
2,700
KA
KA
B
1997 KA
d.
1996
1998 PC 25
1997 2000 3
6 1
13
65dB 50dB
1997 1SO14001

Energy Efficiency Award

67

/t

/t

16

1994

18t/

15,000 /t
81,000 /t

1998



68

3
1
C
IC
1,700
1976
20km
70
2
C
3
a.
C 2 2 7
70
2 2 7 C
mg/liter
pH BOD | COD SS Pb Cu Ni Sn Zn B Fe
5.5- 50 100 100 0.5 1.0 1.0 1.0 1.0 4.0 5.0
9.0
6.0- 35 70 70 0.35 0.7 0.7 0.7 0.7 2.8 3.5
8.0
Ni Sn B
pH Pb
Zn 0.7mg/liter 5mg/liter
1/7
pH
2 2 8 1983
COD
pH 1




2 2 8 C

Waste Water

49

AL(SO,) NaOH

A A

Polymer

@

Concentrate
Waste Water

H

p
Coagulation pH Adjustment Flocculation

Sedimentation

V Discharge
L
_/ \_/
pH
Collection Sand Filter Activated Final pH
Carbon Filter Adjustment
Authorized
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2 2 13 D
Acid waste Alkali waste
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NaOH, NaCIlO H,SO,, NaCIO NaOH or
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T~ vy vy
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Regeneration
waste water | | | | |
- Filter Cake
Treated \ :
water
Receiver Filter press Contractor
lon exchange Cr*® reduction
Filter Cake
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A v VO 9 ~

1L Lld

,,,,,,,,,,,,,,,,,,,,,, \-/J_
pH
Receiver Coagulation pH control Coagulation Sedimentation Sand
filter
Paint waste Polymer
water H,SO,0rNaOH
pH
Receiver pH contorol Coagulation Sedimentation Sand
filter
Thickener Belt filter @ Discharge
pH —
@L Contractor pH control

98




pH

1 1997
2 pH 1998
1 1
6 0.01mg/liter
DOE 1.05mg/liter
b.
6
3 KA
KA
KA
2 3
80% 40% 2 1
KA
KA 1998
10 414t
1998 1,000
C.
2000 1 1SO14001
1998 12 1SO14001
15 1SO14001
2 ISO
11

1SO14001

99



12

L
750
1991
30km
43.1
1965 34
L
1SO14001
1991
2 4
2 4 5 L
@i N Fence
\J :
o

—</ water table

Waste water
treatment

Monitoring hole

Discharge ditch

100




m 15cm 6m

1.5m 1 1
1991
b.
B
4 6
pH
COD 3
pH pH
pH pH
1 1 B 22
DOE
C.
4 5t/
80% 40%
d.
1ISO14001 1995 9
1996 12
22
1ISO14001 1998 5 30%

6 20%

101



2 4 6 L

Waste water

0

Coagulant, acid NaOH

Polymer

@

@

@

Equalization

1

kﬁ

C:L> CL> C:L> C:L> ]
\/
pH
Coagulation 1st pH Flocculation Sedimentation
adjustment
() (I\ (I\ (I\ Discharge

kﬁ

pH
Final pH recording

Contractor

pH
Final pH Sand filter Activated carbon filters
adjustment
s Gink gas
— > | | | | |

Thickener

Filter Cake

Filter press

Dryer

Scrubber

102




13

1
M
2,369
1974
16km
100
2
M 25
DOE
M
1998 7 1SO14001
1998 7
3
a.
M 2 4 7
B A
BOD
COD
DOE 2000
2 4 7 M
mg/liter
pH BOD COD SS
40 5.5-9.9 50 100 100 10.0

103



2 4 8

M

Influent

J

Screen & Grit

Q

Air Blow

Equalization

Sludge Storage

Effluent

Aeration

Sedimentation

:5 Disposal

b

1SO14001

1997

1SO14001

2,000

1998

1998

104

1999




1974 1998

105



127

1974

4 15

1975

1974

36

(@(b)(c)

_ =~

(o

~

Q

=

o

—~

) A1030

1

10 ) A953(96 8

AG36(86

106



100

36 B

1969

100

(i (i)

(i) (i) (i)

1 1974

(i (i)

(i) (i)

107



18
18
30 A (1) (b

108



1 1974

—_— T T D D DD o=

)

(hh) (i)

(9g) (h)

(@)

(f)

)

—_ o~ o~

C QO o

)

—_~ o~ o~

109



100

10

110



IO

AA,_\AA
=

)
-~

(1A)

2 @)

2 5000

1000

111

100

1 1974

10



21

21

10

1000

21

10

500

24

21

(@)

10

1000

25

21

112



26 A636
(1) 21

(2 (@ 50

(1) 21

2 @) 50

(2 (@) 50

29 A (1)

113

1 1974



(@)
3)

33

1)
)

18

114

18



1 1000
33 A
(1)
(2)
(3)
34
34 A
(1)
(2)
3)
(4)
(5)
(6)
(7)
(8)
1 1000
34 B

)

10

115

1 1974

3

18



50

—_ —_
—_ —

4@

(10)

116



DICAO

18

36 B

36 A

36 D

(€ () (i) (i)

117

1 1974

2000



118

10



41

42

43

46 A

46 B

4

2000

119

1 1974



46 E
a7
1)
(2)(a)

(b) 1)
3)
@ 27 29

(@)

(b)

(©)

48
1)
2)

5

3)

48 A

48

10

120



48

121

5000

1 1974



AG36
A636

18

122



1989

123



1989

1974 21 51

1989

1989

1989

124

1989

5

1



4

)

45

30

1978

125

1989

1)



10.

11.

12.

13.

14.

15.

16.

17.

18.

NO11
NO12
NO13
NO14
NO15
NO16
NO21

NO22
NO23

NO31

NO41

NO51

NO61

NO71

NO81

NO091

N101
N102

N111

N121
N122

N131
N132

N141

N151

N161

N171

PCB
PCB
PCB

PCB
PCT
PCT
PCT

1.1.1.

126

PCT



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

N181
N182
N183
N184
N185
N186
N191
N201
N202
N203
N204

N211
N212

N221

N231

N241

N251

N261

N271

N281
N282

S011

S012

S013
S014

S021

S031
S032
S033
S034

S041

S051
S052
S053
S054

ph2
ph12.5

127

1989



10.

11.

12.

13.

14.

15.

16.

17.

18.

S055
S056

S061

S071

S072

S081

S082

S091

S101

S102

S111

S112
S113

S121

S122
S123

S131

S141

S151

S152

S161
S$162

S163

S171
S172
S173
S174
S175
S176
S177

S181

128



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

S191

S201

S211

S212

S213

S221

S231

S241

S251

S261

S271

S281

S291

S301

129

1989



131



4
4
2,070
425 20.5
452 121
26.8
304
72.7 3 62.5
3
24.8 33.9 100 26.4 33.2
100 500 33.1 31.6 1,000 23.1 18.8
26.4 29.6 1 43.0
47.3 2
29.8 30.9 13.2
16.4
1
|
66.1 |
N =121 -
65.5 | o
N = 304 o
0% 20% 40% 60% 80% 100% |@

132




[ |
2938 132 446
N =121 .
a
309 164 411 .
N = 304
0% 20% 40% 60% 80% 100%
28.1 30.6
289 26.6 3
53.7 53.0 4
55.3  49.7
5 9.9 115
6.6 3.3 38.8 33.9
3
28.9
26.6 m
124 0 (N =
155
28.1
306
=]
26
49
3
48.7
58
-
00 10.0 20.0 300 400 50.0 60.0 -

133




|
322 215 38.8

O

O

339 19.1 a

N = 304
|
20% 60% 100%
5

9.9 38.8 30.6 I 9.9 u
N =96 a
a
=8
115 34.9 37.8 I 8.9 u
N =329 ‘ O

0% 20% 40% 60% 80% 100%

78.5 72.4
19.8 20.7
58.7 51.7
6
|
19.8 58.7 10.7 50 O
N=121
a
a
20.7 517 148 89
N = 304 [ |
0% 20% 40% 60% 80% 100%

134




34.7 36.8
.
.
57.0 a
N =121 -
Oa
543
N = 304
0% 20% 40% 60% 80% 100%
30.6 25.7 8 24.0
20.4 6.6 5.3
20.7 23.7
8
240
20.4
237
6.6
53
224
24.0
234
I 76 =
107 )
*102 O N= )
0.0 5.0 100 15.0 200 250 300

135




12.4 22.3
9
9
744
66.4
3
12.8
41
95
5.8
46
7.9 ] (N = )
L ‘ L
0.0 10.0 20.0 30.0 400 50.0 60.0 70.0 80.0
47.6 10.3
38.1 51.3
9.5 12.8 10.3 3
10
4
28.1 22.7
70.6 44.9 20.6 31.9
11

136



10

0.0

20.0

30.0

40.0 50.0

60.0 ,

—

14.3

121.8

11

60.0 70.0

80.0
%

0.0

0.0

g

137




59.5 59.9

28.1 32.9 23.0

24.8 24.0 12
12
00 10.0 20.0 30.0 40.0 50.0 60.0 70.0
T T %
*1595
59.9
h 248
24.0
| 329
h 281
23.0
124
115
[}
149 O (N= )
13.2 [ \

138




139



/ in Malaysia

/ Malaysian government agencies and
other institutions

/Department of Environment, Ministry of Science,
Technology and the Environment
Tingkat 12 & 13, Wisma Sime Darby, Jalan Raja Laut, 50662 Kuala Lumpur,
Malaysia
phone +60-3-2947844
fax +60-3-2931480
http://www.jas.sains.my/

/ Malaysian Industrial Development Authority (MIDA)
6th Floor, Wisma Damansara, Jalan Semantan, 50490 Kuala Lumpur,
Malaysia
phone +60-3-2553633
Fax +60-3-2550697/255
http://www.jaring.my/mida/

/ Department of Environment, Selangor
Tingkat 17, Wisma MPSA, Persiaran Perbandaran, 40000 Shah Alam.
Selangor Darul Ehsan, Malaysia
phone +60-3-5594787
fax +60-3-5594788

/ Department of Environment, Negeri Sembilan
Tingkat 2-2, 3-2, Wisma Arab-Malaysia, Jalan Tuanku Munawir, 70000
Seremban Negeri Sembilan Darul Khusus, Malaysia
phone +60-6-7649017
fax +60-6-7649019

/ Department of Environment, Johor
Aras 3 Bangunan Timjaya, Km 7, Jalan Skudai, 81200 Johor Bahru Johor D,
Malaysia
phone +60-7-222431
fax +60-7-2230567

/ Department of Environment, Pulau Pinang
5th & 6th Floor, Wisma Peladang, Jalan Kampong Gajah 12000 Butterworth
Pulau Pinang , Malaysia
phone +60-4-3334441
fax +60-4-3316078

/Kualiti Alam Sdn. Bhd.
17th Floor, Menara 2, Faber Towers, Taman Desa, Jalan Kelang Lama, 58100
Kuala Lumpur, Malysia
phone +60-3-7809199
fax +60-3-7801811
www.uem.com.my/KALAM/
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/ Japanese government agencies and other
institutions

/ Embassy of Japan in Kuala Lumpur
No.11 Persiaran Stonor, off Jalan Tun Razak, 50450 Kuala Lumpur, Malaysia
phone +60-3-2427044
fax +60-3-2450126
http://www.embjapan.org.my

/ JETRO (Japan External Trade
Organization) Kuala Lumpur Center
23rd Floor, Menara Tun Razak, Jalan Raja Laut, 50350 Kuala Lumpur,
Malaysia
phone +60-3-2930244
fax +60-3-2930132

/ Japan International Cooperation Agency(JICA),
Malaysia Office
Suite 18.1 W, 18th Floor, Wisma Sime Darby, Jalan Raja Laut, 50350, Kuala
Lumpur, Malaysia
phone +60-3-2935416
fax +60-3-293-1790
http://www.jica.org.my/jica/

/ The Japanese Chamber of Trade & Industry,
Malaysia (JACTIM)
Suite 6.01, 6th Floor, Regent Office Block, Peti#4, 160 Jalan Bukit Bintang,
55100, Kuala Lumpur, Malaysia
phone +60-3-2427106, 2414460
fax +60-3-2420483

/ Japan Bank for International Cooperation,
Kuala Lumpur Office
22nd Floor, UBN Tower, Jalan P. Ramlee, 50250, Kuala Lumpur, Malaysia
phone +60-3-2323255
fax +60-3-2322115

/ Japan Cultural Centre KL, Japan Foundation,
6th Floor, Wisma Nusantara, Jalan Punchaku, off Jalan P. Ramlee, 50250,
Kuala Lumpur, Malaysia
phone +60-3-2306630
fax +60-3-2306620
http://www.jfkl.org.my/jfkl/
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/in Japan

/ Japanese government agencies and other
institutions

/ Office of Overseas Environmental
Cooperation, Global Environment Department, Environment Agency
100-0013 1-2-2
1-2-2 Kazumigaseki, Chiyoda-ku Tokyo 100-0013 Japan
phone 03 3581-3351
fax 03 3581-3423
http://www.eic.or.jp/eanet/

/ JETRO (Japan External Trade Organization)

105-0001 2-2-5
2-2-5 Toranomon, Minato-ku Tokyo 105-0001 Japan
phone 03 3582-5522 / PR Division

http://www.jetro.go.jp/top/index.html

/ Japan Bank for International Cooperation
100-0004 1-4-1
1-4-1 Otemachi, Chiyoda-ku Tokyo 100-0004 Japan
phone 03 5218-3100
http://www.jbic.go.jp/

/ JICA (Japan International Cooperation Agency)
151-0053 2-1-1
Shinjuku Maynds Tower Bldg., 1-1-2 Yoyogi, Shibuya-ku Tokyo 151-0053
Japan
phone 03 5352-5311 4
http://www.jica.go.jp/

/ Institute of Developing Economies
261-8545 3-2-2
3-2-24 Wakaba, Mihama-ku, Chiba-shi, Chiba261-8545 Japan
phone (043)299-9500
fax (043)299-9724
http://www.ide.go.jp/English/index4.html

/ Keidanren, Japan Federation of Economic Organizations
100-0004 1-9-4
1-9-4 Otemachi, Chiyoda-ku Tokyo 100-0004 Japan
phone 03 3279-1411
http://www.keidanren.or.jp/indexj.htmi

142



/ International Division, Japan
Chamber of Commerce & Industry
100-0005 3-2-2
3-2-2 Marunouchi, Chiyoda-ku Tokyo 100-0005 Japan
phone 03 3283-7851
fax 03 93216-6497
http://www.jcci.or.jp/

/ Tokyo Chamber of Commerce and Industry
100-0005 3-2-2
3-2-2 Marunouchi, Chiyoda-ku Tokyo 100-0005 Japan
phone 03 3283-7619
fax 03 3213-8716
http://www.tokyo-cci.or.jp/

/ Global Environmental Forum
106-0041 1-9-7
1-9-7 Azabudai, Minato-ku tokyo 106-0041 Japan
phone 03 5561-9735
fax 03 5561-9737
http://www.shonan.ne.jp/~gef20/gef/

/ Thailand government agencies

/ Embassy of Malaysia in Tokyo
150-0036 20-16
20-16 Nanpeidai-cho, Shibuya-ku Tokyo 150-0036 Japan
phone 03 3476-3840

/ MIDA Japan offices
/ Tokyo office
107-0062 5-6-26 246 4
phone 03 3409-3680/3681
fax (03)3409-3460
http://www.midajapan.or.jp/
/ Osaka office
530-0047 5-9-3 3
phone (06)6313-3121/3221
fax (06)6313-3321
http://www.midajapan.or.jp/
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/ in Japanese

1996
1995
1998
1997
1998
1999 1999
1997/98 1997
< >1999 1999
1998 12 1998
21 < ( 3 )
1996
1996
/ in English

Malaysia Environmental Quality Report 1997 (1998, Department of Environment
/ Ministry of Science, Technology and Environment)

Malaysia Environmental Quality Report 1996 (1997, Department of Environment
/ Ministry of Science, Technology and Environment)

Environmental Quality Act 1974 (Act127) & Subsidiary Legislations (1998,
International Law Book Services)

Environmental Requirements : A Guide for Investors (6th Edition, 1996,
Department of Environment / Ministry of Science, Technology and Environment
A Handbook of Environmental Impact Assessment Guidelines (2nd Edition, 1995,
Department of Environment / Ministry of Science, Technology and Environment)
Environmental Impact Assessment, Procedure and Requirements in Malaysia
(1994, Department of Environment / Ministry of Science, Technology and
Environment)

Guidelines for The Siting and Zoning of Industries (Revised Edition, 1994,
Department of Environment Ministry of Science, Technology and Environment)
Environment Malaysia Yearbook 1998 (Environmental Management and Research

Association of Malaysia / Centre for Environmental Technologies)



/Department of Environment, Ministry of Science,
Technology and Environment
/ Selangor office, Environment Department Ministry
of Science, Technology and Environment
/ The Japanese Chamber of Trade and Industry,
Malaysia
/ JETRO(Japan External Trade Organization)
Kuala Lumpur Center
/ JICA (Japan International Cooperation Agency)
Malaysia Office
/ all the staff of the Japanese companies in
Malaysia
/ Kualiti Alam Sdn. Bhd.

/ International Division, The Japan Chamber of Commerce
& Industry
/Technology Promotion Department, Japan External
Trade Organization
/ Investment Promotion Department, Japan External Trade
Organization
/ Nippon Kokan Techno Service Co.,Ltd.
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100%

11

2000 3

11

2000 3

106 1-9-7 3
TEL.03-5561-9735 / FAX.03-5561-9737
http://www.shonan.ne.jp/~gef20/gef/
Email:LDW00423@nifty.ne.jp




