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1SO14001
3

16

1992

14



1 1992
2 1997 6
3 4
4
1 1 3 4
2
1992
1 3.3
1999 2
B.E. A.D.
543 1992 543
2535
1

MOSTE: Ministry of Science, Technology and
Environment

PCD: Pollution Control Department

OEPP: Office of Environmental Policy and
Planning

Environmental Quality Promotion Department
ERTC: Environmental Research Training Center
NEB: National Environmental Board

PCC: Pollution Control Committee

MOI: Ministry of Industry

DIW: Department of Industrial Works
Ministry of Interior

Local Administration Department



Royal Thai Police Department

Ministry of Public Health

Ministry of Agriculture and Cooperatives
Royal Irrigation Department

Ministry of Transport and Communications
Department of Land Transport

Harbor Department

Ministry of Finance

BOI: Board of Investment

IEAT: Industrial Estate Authority of Thailand
EGAT: Electricity Generating Authority of
Thailand

WMA: Wastewater Management Authority
BMA: Bangkok Metropolitan Administration

NEQA: Enhancement and Conservation of
National Environmental Quality Act B.E.2535,
A.D.1992

Improvement and Conservation of National
Environmental Quality Act B.E.2518, A.D.1975
Factory Act B.E.2535, A.D.1992

Hazardous Substances Act B.E.2535, A.D.1992
Energy Conservation Promotion Act B.E.2535,
A.D.1992

Public Health Act B.E.2535, A.D.1992

Pollution Control Area

Environmental Fund

Environmentally Protected Area

EIA: Environmental Impact Assessment
ISO: International Organization for
Standardization

Royal Thai Government Gazette
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17

1996

1.4 51.3 Km? 111

1998 7 6,114

600
18 400

1997
1
70
111

/(e Y

e

i Eangkok |
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1980 1990

1997
7
1995 8.7 1996 5.5 1997
0.4 1998 7 8
1999
1999 1 1,160
2 16 1
1960
BOI Board of Investment 1960
3 1960 1970
1 1985
1980 2 1993
3 1985
4 394 5 1990 4 793 1995 4
1,000 1997 1,100

1997 7



6,000

1960
IEAT Industrial Estate
Authority of Thailand BOI
5 7 1992
1996 1992

NGO






20

DO
9,000MPN/100ml

75

1980
2
BMA Bangkok Metropolitan Administration

DO BOD
62Km
0.2mg/l BOD 3.50mg/I1 95
1995 DO
BOD
25

MOSTE Ministry of Science,

Technology and Environment

WMA Wastewater

Management Authority 1995

1995



1998 400 200

TSP Total Suspended Particulate

7
1998 12
1991 1995
1 5 7
1993 1,600cc
10
5
1980

EGAT: Electricity
Generating Authority of Thailand
SO2
13 2



10
1996
60 20

20 t

1,200

1996

23% 295

99

120

1995

10

160

1995

1996

1,300 t

12.6



24

11

70
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1975

NEB
National Environment Board
ONEB
Office of Environment Board
1981
1980
1990
1990
1961 1966 1
5 5
1990 8 7 1991 1996
1992 1975
1992 Enhancement and
Conservation of National Environmental Quality Act. A.D.1992
Factory Act, A.D. 1992
Hazardous Substances Act, A.D.1992
1992
1992 Pollution Control Committee
NGO
1992
MOSTE
Ministry of Science ,Technology and Environment 1 3 1
OEEP Office of Environmental
Policy and Planning PCD Pollution Control Department

14



EQPT Environmental Quality Promotion Department 3

5
12
PR
NGO
BMA: Bangkok Metropolitan Administration
1997 JICA
ERTC Environmental Research and Training
Center

Ministry of Science, Technology and Environment

—i /OEPP: Office of Environmental Policy and Planning

/ Office of the Secretary
/ Environmental Policy & Planning Division
/ Natural Resources & Environmental Management Division
/ Environmental Impact Evaluation Division
/ Urban Environment & Area Planning Division
/ Environmental Foreign Affairs Division
/ Conservation of Natural & Cultural Heritage Division
/Office of Environmental Fund
/ Regional Environmental Offices
12
L / 12 offices: Pranakorn Sri
Ayuthaya, Saraburi, Chonburi, Rachaburi, Nakhon Ratchasima, Khon Kaen, Ubon Ratchathani,
Nakhon Sawan, Phitsanulok, Chiang Mai, Surat Thani, Songhkla

— /PCD: Pollution Control Department

/Office of the Secretary
/ Water Quality Management Division
/ Air Quality & Noise Management Division
/ Hazardous Substances & Solid Waste Management Division
/ Law & Petition Division
/ Pollution Management Coordination Division

— /Environmental Quality Promotion Department

/Office of the Secretary
/ Public Education & Extension Division
/ Environmental Information Division
/ ERTC: Environmental Research & Training Center

15



8
5
1
1992
20
MOI: Ministry of Industry MOI: Ministry of
Interior Ministry of Transport and Communications
Industrial Estate Authority of Thailand EGAT:

Electricity Generating Authority of Thailand

DIW Department of Industrial Works

76
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1953

45

NGO

17

1992

50
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1992

20
100
7

1 1961 1966
5
8 1997 2001

1991 National Peacekeeping

Council

Enhancement and Conservation of
National Environment Quality Act, A.D.1992

20



1975 Improvement and
Conservation of National Environment Quality Act, A. D. 1975
NEB: National
Environmental Board
1991
1975 1992
7 111 4
115 MOSTE Ministry
of Science ,Technology and Environment
PCD: Pollution Control Department OEPP: Office of
Environmental Policy and Planning Environmental Quality
Promotion Department 3
1 11 4
4 8
2
2-1
2-2
2-3
2-4
2-5
3
NGO
4
5

21



10

11

12

NGO

PPP Polluter Pays Principle

4

EIA Environmental Impact Assessment

Factory Act, A.D.1992 MOI : Ministry of Industry

3

22



4-1

4-2
4-3

4-4

4-5

50

1992

3

1998

23

100

14



2-1

2-2
2-3

2-4

2-5

Public Health Act, A. D. 1992

2 1 2 5

24



Navigation in Thai Water Act, A. D. 1913 B. E. 2535 A.

D. 1992
3
Ministry of Transport and Communication
Department of Harbor
3
119
6
1
119
3
6
204
1 2,000 2
119
2
119 119
119

204

25



Hazardous Substance Act, A. D. 1992

30

Hazardous Substance Board

26



Building

Control Act, A. D. 1979 Building Control Committee

1,000

1983 4

Energy Conservation Promotion Act, A. D. 1992

/175 2,000

27



National Energy Policy Board

Industrial
Estate Authority of Thailand Act, A.D. 1979
IEAT : Industrial Estate Authority of Thailand

Investment Promotion Law

IEAT

28
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75 25

BOD 27

1970 1992
12 27

BOD COD TKN
Total Kjeldahl Nitrogen 3

Industrial Estate Authority of Thailand,
A.D.1979

30



1 5 1
mg/liter

1 2 3 4 5
Color,odor and Taste/ - n -
Temperature/ - n ' ' ' -
pH - n 5-9 5-9 5-9 -
DO:Dissolved Oxgen/ 20 n 6 4 2 -
BOD/ 5 20 80% n 1.5 2.0 4.0 -
Coli. Bacteria/ MPN/100ml
-Total Coliform/ 80% n 5,000 | 20,000 - -
-Fecal Coliform/ 80% n 1,000 4,000 - -
NO,;-N/ n 5.0 5.0 5.0 -
NH;-N/ n 0.5 0.5 0.5 -
Phenol/ n 0.005 | 0.005 | 0.005 -
Cu/ n 0.1 0.1 0.1 -
Ni/ n 0.1 0.1 0.1 -
Mn/ n 1.0 1.0 1.0 -
zn/ n 1.0 1.0 1.0 -
Cd/ n 0.005* | 0.005* | 0.005* -

0.05** | 0.05** | 0.05**
Cré*/6 n 0.05 0.05 0.05 -
Pb/ n 0.05 0.05 0.05 -
T-Hg/ n 0.002 | 0.002 | 0.002 -
As/ n 0.01 0.01 0.01 -
T-CN/ n 0.005 | 0.005 | 0.005 -
Radioactivity/ Bq. liter
- alpha 0.1 0.1 0.1 -
- beta 1.0 1.0 1.0 -
Pescticides/ n 0.05 0.05 0.05 -
DDT/ p o/liter n 1.0 1.0 1.0 -
o -BHC/ p o/liter n 0.02 0.02 0.02 -
Dieldrin/ p o/liter n 0.1 0.1 0.1 -
Aldrin/ p g/liter n 0.1 0.1 0.1 -
Heptachlor & Heptachlor epoxid/ n 0.2 0.2 0.2 -
g o/liter

Endrin/ p g/liter n none none none -
1 n
2 n 3
3 * CaCO; 100mg/liter
4 ** = CaCOg; 100mg/liter

1994 8 Notification of the National Environmental Board, No. 8, A.D.1994

31




N

A W DN P

=

1 4
1

1994 8 Notification of the National Environmental Board, No. 8, A.D.1994

32




1996
and Environment
MOI : Ministry of Industry

1 5 3

1992
MOSTE Ministry of Science, Technology

BOD COD

1 5 4
BOD 20 60 mg/liter
160 mg/liter CoD
3 COD 120 400
mg/liter 40 130 mg/liter
160 mg/liter
Cu Mn Cr Cd
Cd
0.03mg/liter 0.1mg/liter
Se 0.1mg/liter
0.02mg/liter Se
0.1mg/kg 1,200mg/kg
0.02mg/liter
BOD 20 mg/liter
60
mg/liter

1996

Pollution Control Committee



BOD

TDS 3,000 5,000 mg/liter
2,000p S/cm
2,000y S/cm 1,000 mg/liter

BOD 450 mg/liter COD 600 mg/liter

Al Ti
S0,* 500 mg/liter
H,SO,
NaOH SO,%
SO,* g
EPA
COD CODg,

CODy, CODc,

20

34



pH

55-9.0

TDS:Total Dissolved Solids/

3,000 mg/liter
5,000 mg/liter

1 TDS 2,000mg/liter
SS: Suspended Solids/ 50mg/liter
150mg/liter
Temperature/ 40
Color & odor/
Sulfide/ H,S 1.0mg/liter
Cyanide/ HCN 0.2mg/liter
Heavy metals/
zn/ 5.0mg/liter
Cr%/6 0.25mg/liter
Ccr/3 0.75mg/liter
As/ 0.25mg/liter
Cu/ 2.0mg/liter
Hg/ 0.005mg/liter
Cd/ 0.03mg/liter
Ba/ 1.0mg/liter
Se/ 0.02mg/liter
Pb/ 0.2mg/liter
Ni/ 1.0mg/liter
Mn/ 5.0mg/liter
Fat, Oil and Grease/ 5 mg/liter
15mg/liter
Formaldehyde/ 1.0mg/liter
Phenol/ 1.0mg/liter
Free Cl/ 1.0
Pesticides/

35




BOD/ 20mg/liter
60 mg/liter
1
2
3
4
5
6
7
8
9
10
TKN/ 100 mg/liter
200mg/liter 2
1
COoDb/ 120mg/liter
400mg/liter
1
2
3
4
5
1996 3 Notification of the Ministry of Science, Technology and
Environment, No.3,1996
1996 4 Notification of th e Ministry of Science, Technology and
Environment, No.4, 1996
1996 3 Notification of the Pollution Control Committee, No0.3,1996

36




5 4
mg/liter
1 2
Temperature/ 45 40 40 -
pH 6 8 6 8 55-9.0 58-8.6
BOD/ 450 20 20 - 60 160
COD./ 600 60 120 - 400 160 CODy,
ss/ 500 30 50 - 150 200
Settleable Solid/ 1000 - - -
TDS/ 3000 - 5000 | 3000 -5000 | 3000 - 5000 -
Electric Conductivity/ - 2000 - -
M S/cm
Fat, oil & grease/ 100 5 5-15 5% 30°
Tar & oil / 50 - - -
Cu/ 1.0 2.0 2.0 3.0
zn/ 5.0 - 5.0 5
Fe/ 5.0 - - 10
Mn/ 5.0 5.0 5.0 10
T-Cr/ 1.0 - - 2
Cr¢*/ 6 0.25 0.25 0.25 0.5
Cr*/ 3 0.75 0.75 0.75 2.0 T-Cr
Cd/ 1.0 0.03 0.03 0.1
Ni/ 1.0 1.0 1.0 -
Pb/ 1.0 0.2 0.2 0.1
T-Hg/ 0.01 0.005 0.005 0.005
Alkyl-Hg/ - - -
s 16 - - -
4 30 - - -
Ba/ 1.0 1.0 1.0 -
Ag/ 1.0 - - -
Al/ 5.0 - - -
Ti/ 1.0 - - -
F/ - - - 15
T-CN/ 0.2 0.2 0.2 1.0
Org. P/ - - - 1.0
As/ 1.0 0.25 0.25 0.1
Color & odor/ -
H,S/ 1.0 1.0 1.0 -

37




S0,/ 500 - - -
S0,*/ 10 - - -
Free Cl/ 100 1.0 1.0 -
Se/ 0.02 0.02 0.02 0.1
T-coli. Bacteria./ - - - 3000
number/100 ml

T-N/ 100 100 100 - 200 120
P/ - - - 16
PCB/ - - - 0.003
Detergent/ 100 - - -
Trichloroethylene/ - - - 0.3
Tetrachloroethylene/ - - - 0.1
Formaldehyde/ 1.0 1.0 1.0 -
Phenol/ 10 1.0 1.0 5.0
Glucose/ 500 - - -
Ethylene Glycol/ - - - -
Pesticides/ -

1 1992 1996 3 The notification of the Ministry of

Science, Technology and Environment, No.3, A.D. 1996 issued under the Enhancement and Conservation
of the National Environment Quality Act, A.D. 1992

3 Zn

5 54 1
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CO
Total Suspended Particulate 10
o3 7
Industry 15
SO,
Science, Technology and Environment
of Transport and Communications
1
1 6 2
HCI H,S SO, 14
1995
Sb Pb Cl
H,S 11
4

1993

1995
NO, SO,
PM-10

1 6 1

MOI : Ministry of

SO,
MOSTE

NO,
Ministry of

Ministry
Department of Land Transport
CO HC

1993

As

15

HCI Hg CO H,SO,

1997

BMA: Bangkok Metropolitan Administration

40

SO,



2
1 6 1
b 1 8 24 1 2
ppm ppm ppm ppm ppm
/m? /m? /m? /m? /m?
34.2 30 10.26 9
/ CO
0.32 0.17
/ NO,
0.78 0.30 0.30 0.12 0.10 0.04
/ SO,%
/ 0.33 0.10
TSP
0p 0.12 0.05
/| 0.20 0.10
03
/ Pb 15
1 1 25
2
3 1 1.3 mg/m? 0.78mg/m?®

Pollution Control Department , Ministry of Science, Technology and Environment, Laws and
Standards on Pollution Control in Thailand 4th Edition, 1997 10
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300mg/Nm?
400mg/Nm?
400mg/Nm?
300mg/Nm?
400mg/Nm?

/ Sb

20mg/Nm?

/ As

20mg/Nm?

/ Cu

30mg/Nm?

/ Pb

30mg/Nm?

/ Cl

30mg/Nm?

/ HCI

200mg/Nm?

/ Hg

3mg/Nm?

/ CO

1,000mg/Nm?

870ppm

/ H,S0O,

100mg/Nm?

25ppm

/ H,S

140mg/Nm?

100ppm

/ SO,

1300mg/Nm?
1,250ppm

500ppm

/NOy

940mg/Nm?
470mg/Nm?

500ppm
250ppm

870mg/Nm?

200ppm

22mg/Nm?

S5ppm

25 1

20

1993
1995
1997

2 Notification of the Ministry of Industry No.2, 1993
Notification of the Ministry of Industry No.9, 1995
Notification of the Ministry of Industry No.3, 1997

42
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1996 160 t 120 t
MOI : Ministry of Industry
20 t

1,200 t 1996

1992 Hazardous Substance Act,
A.D.1992 1,000

Factory Act, A.D. 1992

1969 1988
25 1
1992 1997
6 1997

GENCO

44



General Environmental Conservation Public Company Limited

2
1 4
1
4
2 3
4
1,000
4
2
3
BMA: Bangkok Metropolitan Administration
1988
1,000m3
1 50t
1997
7 t
2 20 t
160 t
1996 7
2
2

45
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1981
Generating Authority of Thailand

EGAT: Electricity

1975
1979
1992 MOSTE
Ministry of Science ,Technology and Environment NEB: National
Environmental Board
OEPP 1992
29
1 81
11
2 OEPP: Office of Environmental Policy and
Planning
OEPP MOI : Ministry of Industry
OEPP 15 15
45
30
2 1 8 2

48



5
OEPP
1984 OEPP
1999 1
54
8
100,000,000 m?® 15 km?
12,800ha 80,000
2
50m
500t
1 2

49




100t/
100 /t
100t/ 1 24
50t/
50t/
20t/
10 MW
80
80
23m
10,000m?
500 100
16ha
1 30
2 60

Technical Section of Environmental Impact Evaluation Division, Office of Environmental Policy and

Planning, MOSTE, Environmental Impact Assessment in Thailand, 1996

50

1




/Project Proponent

OEPP
Submit EIA to OEPP and permitting agency

OEPP
OEPP examines EIA and related documents

15 / 15 days

Not correct or Incomplete

/Correct or Complete

V

OEPP
OEPP reviews EIA and makes preliminary comment

15 / 15 days Project proponent revises EIA
45
Expert Review Committee review EIA within 45 days [ /Reject
/Approval

Permitting agency withholds the
granting of license

OEPP

Permitting agency grants license
including OEPP's conditions

Technical Section of Environmental Impact Evaluation Division, Office of Environmental
Policy and Planning, MOSTE, Environmental Impact Assessment in Thailand, 1996 1
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16

53







1998

16

11

1999

1

55




14001

BOD

56



1993 10
1998 23

1SO14001

20

1997 JICA
ERTC: Environmental Research Training Center
10

1997 7

57



11

12

12

11

58

Federation of Thai Industries
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2,900
1996
30km
49
1 2 1996
1998 1 1
6
1
2 1
Ba Ni Cr®* 6 Cr3*
3 0.25 mg/liter  0.75 mg/liter T-Cr
2 2 1 A
mg/liter)
coD | BOD | SS | TDS pH HCN H,S
120 20 50 3000 40 5.5-9.0 0.2 1.0 5
Free-CI Zn Cr¢* Cr¥* Hg Cd Mn Pb Cu
1.0 5.0 0.25 0.75 0.005 0.03 5.0 0.2 2.0
Ni As Ba Se T-N
1.0 0.25 1.0 0.02 100 1.0 1.0

60



2.0mg/liter

RO

BOD 20ppm

RO

BOD

61

40m3

COD



2 2 2 A

Waste water NaOH Ca(OH),
/ / /
RO
RO drain
[ a]
pH
pH Control [ T,
Waste water tank Neut{g::lz(atlon qug;:(lmlt
tank
Flocculant
(E j) S )
/
\P
P
>
— IAnthracite filter] i
_________________________________ Ag;'r‘gfﬁd Chelate tank
Flocculation Sedimentation
tank tank VR
— Filtered
tank
Anthracite Activated
filter carbon Chelate tank
Thickener NaOH
% \/ Sludge @ \\/ @ Discharge
& ,,,,,,,,,,,,, >
Dehydrator
H
pH P
pH Control pH check tank
tank

62




2 BOD

63

1
B
780
1963
40km
48.3
2
Thacin
36 1963 B
1
4
BOD 4ppm
BOD
BOD
3
a.
3,800m3/ 2 3
BOD20ppm
160ppm
2 2 3 B mg/liter
pH BOD | COD, T-N TDS SS
55 9.0 20 120 100 3000 50
2 2 4
6,000m? 13,000m? 5 13
100ppm BOD 20ppm BOD
30,000m? 25



5 /m?
2 2 4 B
Waste water from Coagulant

dyeing process

O

O

1

O

1

Mixing basin

Coagulation
basin

&

Sedimentation Aeration Creek
basin basin
—
Land fill
Sludge basin

&

©

Y]

—>
Effluent to
river
1 2 3 4 5
Aeration Aeration Aeration Aeration Aeration
Pond 1 Pond 2 Pond 3 Pond 4 Pond 5
14,500kg/
2 2 5

64




2 2 5 B

SO, NO, co
300mg/Nm? 400mg/Nm? 1300mg/Nm?® | 470mg/Nm? | 870ppm
1 7/
1SO14001 1998 1
B
1 /3
1994 1995 1998
1998

65



1,000
1970
15km
45

30

1992

250t/
BOD200mg/liter

66

200t/
COD400mg/liter




COD., 60mg/liter

120 400mg/liter

2 1 BOD20mg/liter
160mg/liter
2 6 C
pH - 55 9.0 6.5 85 55 9.0 8
40 - 40 40
COD, ppm 60 - 120 60
BOD ppm 20 20 20 20
SS ppm 150 30 50 30
ppm 5 5 15 5
Free CI ppm 1.0 - 1.0 1.0
T-N ppm - - 100 100
M s/cm - 2000 - 2000
% - - - 0.025
2 2
BOD200mg/liter
20mg/liter
8
pH




2 2 7 C
Waste water from Coagulant
factory
Sedimentation
tank
/
Reservoir Trickling Coagulation
tower tank \\
/
|

v

9 |
>
Discharge

Factory pond

Thickening tank

s

Sludge dry bed Land fill

2 2 8 C

pH

NN IN NN

68




2,400t/
220t/

400kg/
20t/

1 7/
ESH Environment, Safety and Healthy

ESH

1ISO9002 3
1SO14001

1,000 2
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BOD

1
5,500 1997
1975 1997
30km
70
2
D
D
1
2
3
3
a.
2 2 9
BOD20mg/liter SS50mg/liter
2 2 10
1,200m3/ 1
2

70




BOD
BOD
pH TDS SS COD BOD

2 2 9 D mg/liter
coD | BOD | SS TDS pH HCN H,S
120 20 50 3000 40 5.5-9.0 0.2 1.0 5
Free-Cl | Zn Cr¢* Cr¥* Hg Cd Mn Pb Cu Ni
1.0 5.0 0.25 0.75 0.005 0.03 5.0 0.2 2.0 1.0
As Ba Se T-N
0.25 1.0 0.02 100 1.0 1.0
b.
1994
VOC
1SO14001 1997 4
1997 12 1998 7
C.
VOC 110g/m? 80 g/m?
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2 2 10 D

Painting
waste water

Phosphating
waste water

Degreasing waste
water

FeCl;/Ca(OH),

Flocculant

9

?

ED waste water

Waste water

Thickener

Dehydrator

Q.

/ /
/
.............................. |
pH
pH Control Flocculation Sedimentation
tank tank tank
FeCl;/Ca(OH), Flocculant

—. 9

)

Aeration tank

Thickener

>

/
pH .
pH Control Flocculﬁtlon Sedimentation
tank tan tank
IV
> 4
. . Sand Activated
Sedimentation filter carbon
tank
\/
> —
é Final tank
............. >
Sand Activated
Dehydrator filter carbon
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920

1995
69km
100
1
E
E
2 2 11
HCN 0.2mg/liter 2.0mg/liter 10
Cr Cu Ni
COD BOD
2 2 11
mg/liter)
cCoD | BOD | SS | TDS pH HCN H,S
1250 | 1000 | 200 | 2000 45 6.0-9.0 0.2 5.0 10.0 10.0
Free- Zn Cr Hg Cd Mn Pb Cu Ni As
Cl
5.0 5.0 0.5 | 0.005 0.03 5.0 0.2 1.0 0.2 0.25
Ba Se F Free
NH,
1.0 0.02 | 5.0 50 50 1.0 1.0 100

73



pH

BOD
/ 2.55x%

2 2 12

m3/

74

pH

pH

+6.1x BOD

20t

COD

kg/



Heavy metal NaOH, FeCl; Polymer Acid alkali waste
waste water water

AN, Dy @

pH
pH control tank Flocculation tank Sedimentation
tank
NaOH
NaClO NaHSO; H,S0O4

H,S04
CN waste water

— Y -

NN 1 I

CN 1 2
Decomposition Second Reduction tank Equalization
tank Decomposition tank
tank
/
H,SO,, FeCl; NaOH Polymer H,SO, or NaOH

Oy O 9 9@ o [e

Treated
9 water
.%

pH
Reaction pH Control Flocculation Sedimentation D le | Neutralization
tank tank tank tank ouftglferayer euttgn kat o
Thickener Filter press Dehydrate sludge
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1999 1SO14001
2 2 13

2 2 13 E 1SO14001
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ISO

1996 9
1SO14001

20

77




6 1SO14001

1

F

3,500
1985
100
2
HDD 70
30 85%
1
1SO14001
1 1996  1S014001 1ISO
3
a.1S014001
1ISO

1998 4 5

1996 10 1ISO14001

1997 1

1997 4 1994 1SO9001

1997 7

1997 10

1998 1

1998 3

1998 4

1998 5 1SO14001

78



a b~ WNBRk

1 95
3,500KVA 2 1997
1,700,000kWh 1994 1,540,000kWh
1.97 /kWh 1997 4 9
37
23
12
7
21
7
1998 4%
1999 7

79



9,000m3/
240m3/ 1 100m3
2 3 1 BOD
2 3 1 F
COD | BOD | SS pH HCN | Sulfur S0,* | SO.*
mg/liter | 600 | 450 | 500 | 1000 45 6-9 5 5 100 500 10
Free CI Hg Cd Cr Pb Ag Zn Cu
mg/liter 500 100 50 100 0.01| 1.0 1.0 | 10| 10 | 50 | 1.0
Ni As Ti Fe Ba Se Al D 2)
mg/liter 1.0 1.0 1.0 5.0 1.0 1.0 5.0 16 30 10
1 Zn Cd Cu 2 Ni 8
2
e.
10 1SO14001

80



7 1SO14001

1
G 12 L
2,500
1992
83
2
G
1ISO14000
3
a.1Ss014001
1998 3 9
3
8 1998 11
3 EEG Environmental Engineering Group
1ISO14001 3
b.
1996 189t
1998 43.3t 87t

81



COD

180m?3
BOD COD
1

2 3 2 L

(mg/liter)
BOD 1000 200
COD 400 250
SS 500 100
Pb 1.0 0.2
106

82

pH

BOD



8 1SO14001
1
H
440
1988
50km
100
2
1
1998 ISO 14001
12 1SO14001
H
14001
H
3
a.1S014001
1SO14001
1997 6
7 12
H 1SO14001
2
-

83

1SO14001

1998



1997

1998

5

84



9 1SO14001
1
| 1 A
2,900
1996
30km
49
2
I ]
1 ISO 14001
1999 3
I 1 , 2000
AFTA
2 1996 1998 8
1 1
ISO 14001
3
a.1S014001
1
1997 4
1997 5
1997 7
1997 8 1SO14001
1997 9
1997 10 ISO 14001
1SO14001
1SO14001
1997 11
1998 1 1SO14001
1998 2
1998 6
1998 7
1998 12
b

1997 5

85




2 3 3 1

1SO14001

Internal Auditor

ER of each factory)

/Environmental Organization

Chairman of Group

ER : Environmental
Representatives

Environmental Office

Environmental Management Committee

(

Management Director of each company)

Task Force Group
Waste Management
Water Pollution Control

Air Pollution Control

Companies

Working Group

(ER of each companies)
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10 1SO14001
1
J
HDD
9,000
1988
50km
100
2
J
1SO14001
2 1999 3
1 1998 5
1SO14001
3
a.1S014001
2
1SO14001
3 4

2 3 4 3

5%

10%




pH
1999

1998

1991

8t 2
250t

HR High Reliability

HR

88

400,000m?
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11

90

1
K
320
1998
160km
70
2
K 37
1
3
a.
45,000kl

10,500t




2 4 1 K

Sugar
80,000t
Sugar cane

/ 800,000t

91

Farm land
Sugar mlasses
40,000t
VFermentation‘ > ZM(?C();Ot
C Starch
35,000t —> 21,000t
Solid fertilizer
10,500t
Liquid fertilizer
45,600t
b.
BOD20mg/ liter TKN 200mg/liter
2 4 2
1 3km K
1,500m3/
20
CODy,, TNK
BOD
COD, 1 / 1 BOD CODg, pH T-N
1
pH pH
pH
C.
K
5S 5



2 4 2 K

Waste water Air compressor

VLY,

Equalization Aeration tank Sedimentation
tank tank

Sludge
FeCl;, Polymer

v

Effluent

Coagulation tank Sedimentation Pond
tank

FeCl;, Polymer

O

Filter cake

: : Belt filter
Coagulation tank Concentration
tank

92




12

25ppm

93

1

L 7 G

2,500
1992
83
2
1965 34
1992
3
a.
1993

1

2

3 40m

4

5

200ppm
45ppm
2 4 3
1,000




2 4 3 L

Oven exhaust gas

v

Damper

Deodorized gas

1000 Pebble layer
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13

1
M
200
1990
69km
2
92 62 10

1SO14001
3
a.

16

15,000m3/
2 4 4
COD BOD
1 2
2 4 4 M mg/liter

COD | BOD SS TDS pH HCN H,S

1250 | 1000 | 200 | 2000 45 6.0-9.0 0.2 5.0 10.0 10.0

Free- Zn Cr Hg Cd Mn Pb Cu Ni As

Cl

5.0 5.0 0.5 | 0.005 0.03 5.0 0.2 1.0 0.2 0.25

Ba Se F Free

NH,
1.0 0.02 5.0 50 50 1.0 1.0 100

95




2 4
1
BOD 60 300 mg/liter
47 mg/liter 1
30
11
2 4 5 M
NaOH or H,SO,
Waste water
from factories
ﬁ/ / @ ........ v @ @
o pH .
Equalization pH adjust Aeration tank
tank tank
Discharge
IS
Sludage
. . Chlorine
Sele:r?IEatlon contact tank
Dewatered sludge

Sludge thickener E ;9 |
Dewatering unit
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2 4 6 M
: mg/liter)
pH BOD COD SS DS
5.5-9.0 60 400 150 5000 5
n Cr Cu Pb Ni —
5 0.5 2 0.2 1.0 —
7 8t/ 5t/
1 45
1
1
3
2 4 7
2 4 7 M
TSP 0.33 mg/m?® 0.025 0.085 0.24 0.13 0.032 0.072 0.025 0.095
24 hr
0.12 mg/m?® 0.013 0.051 0.019 0.083 0.022 0.052 0.016 0.041
PM 10 24 hr
SO 0.30 mg/m? < 0.001 < 0.001 < 0.001 < 0.001
2 24 hr
0.32 mg/m?® 0.006 0.12 < 0.001 < 0.001 0.006 0.025
NO, 1 hr
co 34.4 mg/m? 1.75 3.25 2.50 3.00 2.25 3.25 2.75 3.75
1 hr
70dB 6.46 68.0 57.4 62.3 - -
24 hr
6 1 cm
EIA
1
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14

100

1
N
450
1993
20km
75
2
1991
1km
N
BOD
3
a.
40ms/ 2 5
BOD 1996
BOD
1000m?3 600m?
1 7/
1 7/
BODG60ppm
BOD 2 5 2
2 5 1 N
mg/liter
pH BOD SS
55 9.0 500 50 45




BOD 500 mg/liter 3
1.5 BOD 500 mg/liter
2 5 2 N
BOD mg/liter /m?®
200 15
200 300 18
300 500 21
500 60
100 200kg/
12t/
2t/
12 /kg
500kw
1
15 5

1SO14000
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15

0]
136
1999
160km
50
2
pH SS
5 4
2 5 3 0
mg/liter
pH 55-9.0 6.0- 8.0
TDS 3000 3000
SS 50 30
5 5
BOD 20 20
COD 120 120
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2 5 4 0

Waste water from
factory

H,SO, or NaOH
PO, and NH;

O

Cooling basin

Neutralization and
Nutrient tank

Aeration tank

@

Ny g

Tree

> Central treatment

facility
Thickening tank Effluent pond
Incinerator
Sludge
pH
BOD
/  2.55x m3/  +6x BOD kg/

BOD
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43t/

2 5
TSP NOx
TPS
NOx
2 55 0
TSP mg/Nm?® 400 300
SO, ppm 30
NOx ppm 250 155
% Y 20
HCI ppm 136
ng/Nm?3 30
2
2
db(A)
7 91
7 8 90
8 80
140
2 5
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2 5 7 0O

/6

pH

NOy
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16

P
87
1989
300km
20
98%
2 5 8 1989
100 / 200m
2
99.9%

1t 20kg
3m 100m 50m
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2 5 8 P

2 5 9 P

100

125
135

80m

30m3/

1994

107




1992

109



N -

N -

A WNPEP

1992

1992 3 29

47 2535 1992
2535
60
2521
2521 2
2522 3

110

29



(o))

10

111

1992

PR



11

12

13

32
35
37

AN M WO

©

53

~

55

10

11
12
13
14

14

14

15

ANM<T OO

16

—

17

112



1992

18

16

17

19

20

21

N
N

2535

A NMIT O O~

23

24

15

14

25

30

29

30

23
29

N M

23
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93

~

(0]

20

17

16

26

39

23

27

39

23

28

23

29

23

23

30

IFCT

22

31

33

22

32

—

NM T 1O ©

43

33

32

59

45

34
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1992

13

35

35

36

AN M O

©

~

59

43

37

120

59

60

59

43

38

39

38

40

115



41

42

43

44

=

45

46

47

37
37

35

43 1

44

47
49

46

116

48



48

49

50

51

52

1992

1 46
48 49
46
46 2
1
49
1
46 2
15
3
1 30
4
48
15
30
46
48 49
49
47 48 46
54
4
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15

14

53

N

55
68
79

69

~No o 8 A

20

17

16

54

55

56

55

55

57

55

59

58

59

59

37

60
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61

62

63

64

65

66

67

68

69

70

60

60

55

64
55

65

65

55
56

56

55
56

69

119

58

1992

58

58



71

72

73

74

75

76

7

71

69

70 1

70

71 72

72

55
56
58

120

58



78

79

80

81

82

90

68

70

80

91 92

70

121

1992

72



83

84

85

86

87

88

89

90

91

92

71

50

82

30

88

70

68

72

1 65
2 3 4 5

30
71
72
71 72
88 4

70

122

68 69

82

72

82

78



93

94

95

96

N -

97

98

94

123

10

1992

50



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

43

44

10

65
67 1

71
74 75 1
10
73

80

82 1

82 4

12

2518

2518

124

50

45

50

72

82

2518

10



OUThA WNPE

125

40
4,000
40
4,000
40
4,000

1992






1997 6
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1.1

1.2

1.3

1.4

2.1

2.2

1992 1997 6

1997 10 29

1997 11 13 114 106
1992 2 13 3 13 3
2 3
1 2
RO GO9
90
90
12 30
1997 6 1
1 Ignitable substances
Corrosive substances Reactive substances Toxic substances
Leachable substances
Ignitable substances
Flash point 60 140
24 'V ASTM-
D-93-79 D-93-80 Pensky Martens Closed Cup Tester
ASTM-D-3278-78 Setaflash Closed Cup Tester
1 0
2.81kg/cm2 40 /
21 70 7.31kg/cm2 104 /
55 130
ASTM-D-323
Corrosive substances
pH 2 pH 12.5
9040
pH
SAE1020 55 130 1 6.35mm 0.250

NACE National

128



Association of Corrosion Engineers TM-01-69
3 Reactive substances
3.1
3.2
3.3
3.4
35 pH 2 115
3.6
0]
4 Toxic substances
4.1
Toxicity Test
4.2
LD50 1kg 50mg 50
100ppm
Rabbit LD50 1kg 43mg
mg/ 1kg 50
Mediu
4.3 International Agency for Research on Cancer
4.4 50 Aquatic LC50 96
4.5 20 96 50
5 Leachable substances
5.0mg/liter
100.0mg/liter
0.5mg/liter
1.0mg/liter
0.5mg/liter
0.03mg/liter
100.0mg/liter
6.0mg/liter
5.0mg/liter
- 200.0mg/liter
- 200.0mg/liter
- 200.0mg/liter
200.0mg/liter
2-4D 10.0mg/liter
1 4- 7.5mg/liter
1 2- 0.5mg/liter
1 1- 0.7mg/liter
0.02mg/liter

0.008mg/liter

Mediu

129

1997 6

Oral

Inhalation LC50

Dermal
LD50

lethal dosage

LC50

lethal concentration

2B

5mg/liter



2,4-

2,4,5-
2,4,6-
2,4,5-TP

6.1

6.2

-1,2,2-

6.3

6.4

10

6.5

6.6

0.13mg/liter
0.5mg/liter
3.0mg/liter
5.0mg/liter
0.4mg/liter
0.2mg/liter
10.0mg/liter

200.0mg/liter

2.0mg/liter
0.13mg/liter

100.0mg/liter

5.0mg/liter
1.0mg/liter
5.0mg/liter
0.7mg/liter
0.5mg/liter
0.5mg/liter

400.0mg/liter

2.0mg/liter
1.0mg/liter
0.2mg/liter

10

10

1,1,1-

130

1,1,1-

1,1,2-
1,1,2-
10

2-ethoxyetanol,2-
10



6.7
6.8
6.9
6.10
6.11
6.12
6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

6.24

6.25

6.26

1997 6

Chemical conversion coating

2,4,5-

6.14,6.15,6.16,6.17,6.20,

2,4,5-

2,4,5-

1-5

1-5

6.21

131



6.27

Air floatation
Induced air floatation
Dissolved air floatation

7.1

7.2

7.3
7.3.1
7.3.2 distillation side cuts
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7 )
7.3.8
7.3.9
7.3.10

7.3.11

7.3.12

7.3.13

7.3.14

7.3.15

7.3.16

7.3.17 Stripping still tails
7.3.18

7.3.19 1,1,1-

7.3.20 1,1,1-

7.3.21

7.3.22
7.3.23
7.3.24
7.3.25
7.3.26 1,1,1-
7.3.27 1,1,1-

7.3.28
7.3.29
7.3.30
7.3.31 1 1-
7.3.32 1 1-
condensed column overheads
7.3.33 1 1-

132



7.3.34

7.3.35
7.3.36

7.3.37

7.3.38

7.3.39

7.3.40

7.3.41
7.3.42

7.3.43

7.3.44

7.3.45

7.3.46

7.4
7.4.1

7.4.2
7.4.3
7.5

7.5.1

7.5.2
7.5.3

7.5.4
7.5.5
7.5.6
7.5.7
7.5.8
7.5.9
7.5.10
7.5.11
7.5.12
7.5.13
7.5.14
7.5.15
7.5.16
7.5.17

7.5.18

1 1-
condensed column overheads

MSMA

2,4,5-
2 4- 2,6-

2 4-

Supermates

133

1997

6



7.5.19
7.5.20
7.5.21

7.5.22
7.6

7.7

7.8
7.9
7.10
7.11

7.12
7.13

7.14

7.15

7.16
7.16.1
7.16.2
7.16.3

7.16.4
7.16.5
7.16.6
7.16.7
7.16.8

7.16.9
7.17

Initiating lead based /

Slop oil

emulsion

potliners

ammonium still lime

Interception
Contamination

202

445

134



10
11
12
13
14
15
16

17
18
19
20
21
22
22.1
22.2
22.3
22.4
22.5
22.6
22.7
22.8
22.9
22.10
22.11
22.12
22.13
22.14
22.15
22.16
22.17
22.18
22.19
22.20
22.21
22.22
22.23
22.24
22.25

1.1
1.1.1
1.1.2
1.1.3
1.1.4

PBB

PCB

1997

135

6

70

PCT

1997

6



1.15
1.1.6
1.1.7
1.1.8
1.2
1.2.1
1.2.2
1.2.3
1.2.4
1.2.5
1.2.6
1.2.7
1.2.8
1.3
1.3.1
1.3.2
1.3.3
1.3.4
1.35
1.3.6
1.3.7
1.4
1.4.1
1.4.2
1.4.3
1.4.4
1.45
1.4.6
1.4.7
1.5
151
1.5.2
153
154
155
1.6
1.6.1
1.6.2
1.6.3
1.6.4
1.6.5
1.7
1.7.1
1.7.2
1.7.3
1.7.4
1.7.5
1.8

pH

uv

Land Treatment
Land farming
Spray irrigation
Secured landfill
Deepwell injection

1.7

ASTM D-1633 D-1266

136

3.5kg/cm2

1.1



2.2
2.3

3.1.1

3.1.2

N O AW

1.15t/m3

100g

ml
30RPM
0.6 0.8y
3.2
3.1.1
6 14

3.1.2
1996

0.5%
3.2
0.5%
9.5mm
25 18
US EPA SW846
2

137

1997 6

0.6 0.8

80 20

1996



1997 6
RO GO9
FAX
FAX
1
No.1
2
No.2
3 No.3
4 No.4
5
No.5
No.1

138




No.2

1997

No.3

No.4

No.5
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4
4
2,070
425 20.5 1,028
133 12.9
3
292
69.2 3 63.7
3
25.6 33.9 100 24.1 34.6
100 500 33.8 31.2 1,000 19.5 20.2
25.6 30.1 31 49.6
44.5 3 2
30.8 30.5
18.8 14.0
3 1
\ \
256 | 706 | m
N=133 ]
]
301 | 63.4 | ] O
N =292 | | | |
0% 20% 40% 60% 80% 100%
3 2
O
\ \ \ O
308 | 188 | 421 | |
N =133 ‘ m]
305 | 14 421 || o
N =292 \ \ \ \
m]
0% 20% 40% 60% 80% 100%
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28.6 30.5
28.6 26.7 3 3
53.3 53.1 3 4
52.6 50.8
3 5 11.3 11.0
3.8 4.5 37.5 35.3
3 3
—26;78.6 g n-im
[— 55 =
4 (N =292)
8.6
30.5
2.3

34

45
6.8

!

47.4
48.3

3.0
6.2

0 10 20 30 40 50
3 4
O
33.8 195 43.7 0
N =133
- O
332 19.9 38.6 O
N = 292

O

0% 20% 40% 60% 80% 100%
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|
| | | -
13 | | 375 | 36.1 | |83 ]| o
N=133 [ .
| O
11 | | 353 355 | |9.6
N =292 | | | | -
0% 20% 40% 60% 80% 100 O
75.9 73.3 3
18.0 21.6
57.9 51.7
3 6
| | D
18 | 57.9 | 143 ||6.8 O
N=133 | -
|
216 51.7 134 8.2
N =292 O
ot 200 40% 60% 80% 100%
42.1 33.6
3 7
3 7
|
421 496 6| g
|
336 575 68 || O
ot 200 40% 60% 80% 100%
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28.6 26.4 3 8 21.1 21.6
75 4.8
28.6 20.2
30.0 14.7
39
585 41.4
31.7 8.6 17.1 8.6
146 12.1 146 6.9
3 8
—1.1
21.6
qzas
qza.a
_Zl'&|24.3
- m (N=133)
ﬂw.g
. m]
I—ﬂ’—m.a (N = )
0 5 10 15 20 25 30 35 4|
3 9
63.2

71.2

9.2

6.0 B (N=133)
g | | m (N = 292)

0 10 20 30 40 50 60 70

80
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3 10
4
24.8 24.0
63.6 30.0 48.5
55.7 36.4 21.4 3 11
3 10
0 10 20 30 40 50 60 70,
125.9
317
E (N=41)
O
(N = 58)
3 11
0 10 20 30 40 50 60 70
34 "
61 214
; 636
o1 300
114
48.5
55.7
M 303
e
n 143
0.0 —m1 114
12.1
114 EH (N=33
O
(N =70)

146



63.9 57.8
31.6 31.5
24.1 24.7
21.8 25.3 3 12
3 12
0 10 20 30 40 50 60 70

B (N=133)

(N = 292)

147






149



/ in Thailand

/ Thailand government agencies and other
institutions

/ MOSTE: Ministry of Science,Technology and Enivironment
/ Water Quality Management Division,Pollution Control
Department
404 Phahonyothin Center Bldg. Phahon Yothin Rd.,Phayathai,Bangkok
10400, Thailand
phone+66-2-619-2299 2304
/ Air Quality and Noise Management
Division,Pollution Control Department
404 Phahonyothin Center Bldg. Phahon Yothin Rd.,Phayathai,Bangkok
10400, Thailand
phone+66-2-619-2214
/ Hazadous Substance and Waste
Management Division, Pollution Control Department
404 Phahonyothin Center Bldg. Phahon Yothin Rd.,Phayathai,Bangkok
10400, Thailand
phone+66-2-619-2300 2305
/ Environmental Impact Evaluation
Division, Office of Environmental Policy and Planning
60/1 Soi Pibulwatana 7, Rama 6 Road, Bangkok 10400, Thailand
phone+66-2-279-7180 7189
/ ERTC:Environmental Research and Training Center
Technopolis, Amphone Klong Luang, Pathumthani 12120, Thailand
phone+66-2-577-1136 1140

/ MOI:Ministry of Industry
/ Department of Industrial Works, Ministry of Industry
75/6 Rama 6 Road, Rajthevee, Bangkok 10400, Thailand
phone+66-2-202-4000/202-3967
/ Hazardous Substances Control Bureau
75/6 Rama 6 Road, Rajthevee, Bangkok 10400, Thailand
phone+66-2-202-4227/202-4229

/ BOI:The Board of Investment
555 Vipawadee Rangsit Road,Chatuchak, Bangkok 10900, Thailand
Phone+66-2-537-8111

/ IEAT:Industrial Estate Authority of Thailand

618 Thanon Nikhom Makkasan, Phayathai,Bangkok 10400, Thailand
phone +66-2-253-0561
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/ Environmental Policy and Promotion Division,
Bangkok Metropolitan Administration
173 Din Sor Road, Pra Nakorn District, Bangkok 10200, Thailand
phone+66-2-224-3059

/ TEl:Thailand Environment Institute
210 Sukhumvit 64, Refinery Buliding 4 Prakanong, Bangkok 10260, Thailand
phone +66-2-331-0060/331-0047

/ Japanese government agencies and other
institutions

/ Embassy of Japan in Bangkok
1674 New Petchburi Road, Bangkok 10320, Thailand
phone +66-2-252-6151 6159
fax +66-2-255-6999

/ JETRO, Bangkok Center
JETRO Building., 159 Rajadamri Road, Lumpini, Bangkok 10330, Thailand
phone +66-2-253-6441 6445

/ JICA: Japan International Cooperation Agency,
Thailand Office
1674/1 New Petchburi ROad., Bangkok 10320, Thailand
phone +66-2-251-2735

/ Japanese Chamber of Commerce,Bangkok
15th Floor,Amarin Tower, 500 Ploenchit Road. Bangkok 10330, Thailand
phone +66-2-256-9170 9173
fax +66-2-256-9621

/ OECF: Overseas Economic Cooperation Fund
17th Floor, Thai Farmer Bank Building 400, Phaholyothin Road, Bangkok
10400, Thailand
phone +66-2-270-1001 1003

/ Japan Foundation, Japan Cultural
Center,Bangkok
10th Floor, Serm-mit Building,159 Sukhumvit 21 Asoke Road, Bangkok
10110, Thailand
phone +66-2-261-7500 7504
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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

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

/ Overseas Economic Cooperation Fund
100-0004 1-4-1
1-4-1 Otemachi Chiyoda-ku Tokyo 100-0004 Japan
phone 03 3215-1304

/ Export-Import Bank of Japan
100-0004 1-4-1
1-4-1 Otemachi, Chiyoda-ku Tokyo 100-0004 Japan
phone 03 3287-9108

/ 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

/ Institute of Developing Economies
162-0845 42
42 Ichigayahonmuracho, Shinjuku-ku Tokyo 162-0845 Japan
phone 03 3353-4231

/ 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
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/ 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

/ Tokyo Chamber of Commerce and Industry
100-0005 3-2-2
3-2-2 Marunouchi, Chiyoda-ku Tokyo 100-0005 Japan
phone 03 3283-7657
fax 03 3283-7633

10 / International Division, Osaka Chamber of Commerce
and Industry
540-0029 2-8
2-8,Hommachibashi, Chuo-ku Osaka, 540-0029 Japan
phone 06 6944-6405
fax 06 6944-6409

/ Thailand government agencies

/ Embassy of Thailand, Division of Economy &
Investment
107-0052 2-11-3 8
8th Floor Fukuda Building West, 2-11-3, Akasaka Minato-ku Tokyo Japan
phone 03 3582-1806
fax 03 3589-5176
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/ in Japanese

1996
1997
1995
1996
2535 1993
1998 1999
1997
1998
1998 12 1998
TERRA No.19 1995
TALISMAN 3 -
1993
1996
/ in English

Thailand s Action for Sustainable Development (1997, Ministry of Science,
Technology and Environment)

Pollution Thailand 1995 (1997, Pollution Control Department, Ministry of Science,
Technology and Environment)

Environmental Impact Assessment in Thailand (1998, Office of Environmental
Policy and Planning, Ministry of Science, Technology and Environment

Laws and Standards on Pollution Control in Thailand 4th Edition (1997, Pollution
Control Department, Ministry of Science, Technology and Environment)



/ MOSTE: Ministry of Science, Technology and Environment
/ MOI; Ministry of Industry
/ ERTC: Environmental Research and

Training Center

/ BMA: Bangkok Metropolitan Administration

/ Japanese Chamber of Commerce, Bangkok
/ TEIl: Thailand Environment Institute
/ Associate

Professor, Sunee Mallikamarl, Environmental Research Institite , Chulalongkorn
University

/ Associate Professor, Department of Chemical Engineering, King Monkut’ s
University of Technology Thonburi
/ all the staff of the Japanese companies in
Thailand
/ GENCO: General Environmental Conservation Public Company
Limited
/ Goshu Kohsan Company Limited

/ International Division, The Japan Chamber of Commerce

& Industry
/ Nippon Kokan Techno Service Co.,Ltd.



10

1999 3

()

10

1999 3

106-0041 1-9-7 3
TEL.03-5561-9735 / FAX.03-5561-9737
http://www.shonan.ne.jp/~gef20/gef/
Email:yukiluki.yuki@nifty.ne.jp

100%



