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96 57.3
1995
18
JETRO
14.2 13.3
1970 33.2
1994

1996

70

100

77

1995

12.5 10.4

25

11 1997

211

15

1991

1991

100

100

100 300

97

45.1
1970



1,000
598

JETRO

2003

19.8

43.8

53.1

300

78

55

500

100

63.6

11.5



1997

PRPKASIH

79

1996

10



1SO14001

80
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1
A
770
1977
20km
50
20
A
1509000 15014001
Pb
pH2 300m°
200m®
A 2 21
Img/L 1996 0.03mg/L
0.05mg/L
0.03 0.06 mg/L
1997
3,000 A
2 21 A
mg/L
pH Fe Mn |Cu | Zn |Cr |Cd T-Hg | Pb Ni COD
<35 |6-9 |1500 |10 |05 |1.0 |2.0 |0.1 |0.01 |0.001 |0.03 |0.1 |40

85




600
2 2 2
35 45
A
1 2
1 120,000 A
2—2 2 A
Flocculant Heavy metal capture
———  Na(OH) PAC
(200m%/ ) |

Waste water @ @

LML L4

Receive tank Neutralization Reaction tank Flocculant tank Flocculation tank
tank

> ‘ Effluent
Sedimentation ()] (@] pH
tank Sand filter Sand filter pH check tank
Sell
Sludge
‘ —

Sunlight drying
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1.5%

4.5%

1

25kg

60

87

200

kg






2 BOD COD

B
500
1996
45
B 70% 30%
1,000
2,000

2—2 3
BOD 20mg/L CODg,:40mg/L
BOD: 160 mg/L COD,,,:160 mg/L

2 2 4 480m?

B3

89



2 2 3 B D
DSS SS pH BOD | COD | T-Hg Pb Cr¢ Cd
ce Pt.co?

mg/L 35 1000 100 300 6-9 20 40 0.005 0.1 0.1 0.01
Zn Fe Mn Cu As Se Ni CN H,S F Cl,

mg/L 5 5 0.5 0.5 0.05 0.01 0.1 0.02 0.01 1.5 1
Ccr S0O,* NH;-N NO4-N NO,.N Blue Vege. Mine

Methyl® oil oil

mg/L 600 400 0.5 10 1 0.5 0.002 10 10

1 N0.660.31 SK 694-BKPMD 83, May 26, 1982

2) Requirement Department of Health No. 416 MENKES [IX 1990
3) Blue Methyl Active Compound

Cl SO/

90




2 2 4 B

Ordinary painting
waste water

*  HyS0,PAC

Ca(OH), Polymer

Paint booth
circulation waste

— by 9

9L 9

Sludge pit

pH 1 pH 2
. pH Control pH Control  Coagulation
Ordinary waste  tank 1 tank 2 tank
water pit
Temporary waste
water pit
. NaOH or H,SO,
yo) Q, Q.
/
Sedimentation
tank 1 2
Neutralization Flow volume Aeration Aeration
tank adjusting tank tank 1 tank 2
to treatment
N N faxility
[ S
Sedimentation Pit for filter Sand filter Activated Discharge
tank carbon water pit
*
Filtered water
| | | | | 1 water
\|/ Filter sludge )
. Delivery

Dehydrator
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3
1
274
1978
27km
60
2
1979
6
BAPEDAL
PUROKASIH
1994
a.
2 25
Cr¢":0.3mg/L T-CN:0.05mg/L
0.5mg/L 1.0mg/L pH
Cré*
Cré*
2 25 ¢C
pH | COD | SS T- Zn Cu Cr | Cr** | Cd Ni | T-CN | Org.
Metal
6.0
mg/L | -9.0 75 60 8.0 2.0 1.0 1.0 0.3 0.05 | 0.2 | 0.05 50
mg/L 7.5 398 | 10.0 | 0.31 | 0.11 | n.d. nd. | n.d. nd. | nd.| nd. | 26.5

93



97
1995
170m? 2 2 6
3
2 2 6 C
NaClOo
H,SO4
NaOH+Ca(OH), Flocculant
CN waste
water @
Sedimentation
Q @ tank
CN 2 CL CL
Decomposition Second
tank Decomposition
tank
PH
PH control tank Flocculation tank
NaHSO4 H,SO4
H,S04
Cr waste water 2SO @
ﬁ/ Effluent
Sludge >
170m?3
Effluent 170m° d
6 - .
Reduction tank Neutralization
tank
Filtered
water @L
Acid alkali waste < —— Filter cake
water @

1

Acid alkali tank

Filter press
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1993

4.5 5.0t B3

1995
450t

20t 1t
200,000

BAPEDAL

95

90
170






4
D
1050
1996
40km
J
50
D
1
400m? 1,100m?3
2 2—7
2 2 7 D
DSS | SS pH BOD COD | T-Hg |Pb Cré* | Cd
Cco Pt.co
mg/L | 35 1000 | 300 | 300 6-9 500 800 0.005 | 0.1 0.1 0.01
Zn Fe Mn Cu As Se Ni CN H,S Cl,
mg/L |5 5 0.5 0.5 0.05 0.01 0.1 0.02 0.01 1.5 1
CI S0,* NH,;-N | NO,-N | NO,-N | Methyl? Vege. Mine.
‘Blue oil Qil
mg/L | 600 400 0.5 10 1 0.5 0.002 10 10
1) Requirement Department of Health No. 416 MENKES [X 1990

2 Blue Methyl Active Compound
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31 Cd 0.01 mg/L

F 1.5 mg/L
Cd
SS BOD COD
Ca(OH),
FeCl,
15
pH
b.
1,000Nm?®
LNG 18 Nm?
600NmM?
2,500Nm?
C.
d.
1SO14001

98

CN 0.02mg/L
1 10 1 50 1 10

2—2 8
Ca(OH),

LNG

0.01ppm
900 Nm?

1998
1998 2



2 2 8 D

Fluoride waste
water Ca(OH),

Polymer

A

@

1

1

Receive tank

Acid alkali waste
water

Reaction tank

Receive tank

Ca(OH), Powder AC

Ca(OH),

Polymer

9

Q

1

1

Sedimentation
tank

H,SO,

— Y

Reaction tank Sedimentation

tank

Effluent
——= Central
treatment
facility

basin

Neutralization

Separate water

FeCl;,Ca(OH), Polymer

@

?

g

1

0
LML

Filter sludge

Filter press Disposal

1

pH adjust
tank

Reaction tank

Flocculation
tank

tank

Flocculation

Settling tank

e

H,SO,
Effluent
——>> Central treatment
facility
Dual media Neutralization tank

filter
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1
E
100
1992
40km
60
2
Park
1990 1995
320
1
10
E
30 20 30

80 81 90%
3
a.

9,000 m? 80 7,200 m?®

15,000 m?
7,200 m?® 50
7,200 m®
2 3 1
pH 4km
2 3 2
BOD COD 31
Ni

SS BOD

103



2 3 1 E

NaOH or H,SO,

Waste water ]
from factory @
— / © ©

L~

pH
Sand settling Equalization pH adjust Aeration tank
basin basin tank
Effluent
Discharge
Sludge
Sun drying
Sedimentation
tank
2 32 E b
DSS SS PH BOD | COD | T-Hg Pb Cr¢* Cd
ceo Pt.co?
35 1000 100 300 6-9 20 40 0.005 | 0.1 0.1 0.01
mg/L (300) (500) | (800)
Zn Fe Mn Cu As Se Ni CN H,S F Cl,
5 5 0.5 0.5 0.05 | 0.01 0.1 0.02 | 0.01 1.5 1
mg/L
cr S0,* NH;-N | NO;-N NO,.N Blue Vege. Mine.
Methyl® Qil oil
mg/L 600 400 0.5 10 1 0.5 0.002 10 10
1) No0.660.31/SK/694-BKPMD/83, May 26, 1982 SS, BOD,COD
Ni  Color
Pt.Co)

2) Requirement Department of Health No. 416/MENKES/1X/1990(
3)Blue Methyl Active Compound

CcoD 300mg/L 500mg/L
800mg/L BOD200 500mg/L

COD400 600mg/L BOD COD

104



1
1 200,000
b.
2 3
2 3—-3 E D
2 H,S0,-SO, | HCI Cl, H,S NO,
g/m?® 2 g/Nm? g/Nm?® g/Nm?® ppm g/Nm?®
2 0.20 0.10 0.20 0.1 5 2.0
CO Cu Pb As Sb Cd T-Hg
g/Nm?® g/Nm?® g/Nm?® g/Nm?® g/Nm?® g/Nm?® g/Nm?®
1.0 0.02 0.02 0.02 0.01 0.01 0.01
1) N0.660.31/SK/694/-BKPMD/82
2 5
3%12 CO,
3 4
3—4
85
35 40 45
40 45 50
50 55 60

No0.660.31/SK/694-BKPMD/82
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AMDAL

106



600 5,300
1998 1972
50km
49
1998
2500 200
COD 700mg L
2 3 5
2 3 6
500m?

107

pH



2 35 F
DSS SS pH BOD |COD |T-Hg |Pb Cr¢* | Cd
°C Pt.co
mg/L | 35 1000 | 200 200 6-9 300 500 0.005 |0.1 |0.1 |O0.02
Zn Fe Mn Cu As Se Ni CN H,S | SO, | F
mg/L |5 5 0.5 0.5 0.05 0.01 0.2 0.02 0.0 (400 |15
Cl, NH;-N | NOs-N | NO,-N | Blue Vege Mine. Cl
Methyl Qil oil
mg/L |1 0.5 10 1 0.5 0.002 | 10 10 600
pH
COD BOD il SS 1
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2 3—6 F

+

Acid alkali waste water +
Degreasing sludge

Emulsion breaker

R 1.

Flocculant

@

0

500m3/

Capacity 500m3/

1

Scum

WD)

Periodic tank  Emulsion break Reaction Flocculation Air flotation
tank tank tank tank
. Flocculant
Paiting waste
water E— Blower
! Oy © o
Equalization Reaction Flocculation Air flotation Biological contact
tank tank tank tank tank
..... >
General waste
water
;I/ @ Scum pit Dehydrator
Effluent
pH
Equalization pH adjust Discharge
tank tank tank
B3
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AMDAL
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106
1997
80km
90

24

50m3/
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H
460
1991
100km
100
2
H 2 37
2 3 7 H
DSS SS pH BOD COD T-Hg Pb Cr®* | T-Cr | Cd
CO
40 4000 | 400 6-9 150 300 0.005 1.0 0.5 1 0.1
mg/L
Zn Fe Mn Cu As Se Ni CN H,S F Cl,
10 10 5 3 0.5 0.5 0.5 0.5 0.1 3 2
mg/L
Ba Co NH;-N | NOs-N | NO,-N Blue Veg. Mine. Sn
Methyl oil oil
3 0.6 5 30 3 10 50 3
mg/L

113




50mg/L

2 3 8 H

Waste water

Vacuum tank

Receiver tank

Waste oil

/\%

Discharge water

Sedimentation Oil separator
tank

100

Sio, CaCo,

250

114









1 A

770

1977

20km
50%
20
2 4 1
2 4 1 1

T Clean exhaust

Filter

Fume cover

Chemical tank Suction blower  Scrubber tower Recycle pump
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10

J
20kv
684
1994
28km
88
28km
99.9
1
1981 J
ISO9000 1ISO14001
1
PVC 10t
7 8t 500
kg

119



3,000t LNG

120



11
K
300
1972
60
16km

27

mm

mm
Fe Zn pH 2 3 25m?
pH
2 4 2
1996 1,000
2 4 3
pH
2 4 2 K

EMC mg/L

SS Cr®* T-Cr Cu Zn Ni Cd T-CN Fe pH

20 0.1 0.5 0.6 1.0 1.0 0.05 0.2 5.0 6.0-9.0

1.0 0.01 0.04 0.01 0.84 0.06 | 0.014 | <0.01 0.1 6.0-8.0

*

OKTOBER 1995

121

1996 25
KEP-51/MENLH/10/1995, BAKU MUTU LIMBBAH CAIR BAGI KEGIATAN INDUSTRI, 23




1996 BAPEDAL
EMC;Environmental Management Center)
T-CN pH
pH
1996
1997
2 4 3 k
Filter press
o, [T1T]
Air compressor
Flocculant Filter Cake
(15m3/hr) ff|
Wast E t
water ®

. . . . pH
Reaction tank Flocculation tank  Sedimentation Aeration tank pH check tank
tank
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12

L

700
1997 L 1991

80km

49
80
L
1
L
100m3
25cm 750m 9.2m
2 4
4 5
750 m?
2 4 4 L b
mg/L

pH BOD COD TSS

2 38 5-9 100 200 200
30 5.0 1,065 1,836 750
24 6.8 18.4 40.8 39

1)
2)

August 20, 1997

No. 660.31/SK/694-BKPMD/82
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2 4 5 L

Lactic acid bacteria

drink waste water
NaOH

— . Q—@V AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Milk waste H — |
water

|
Bar screen Equalization Fat separation Neutralization
tank tank tank

@ @ Clear water

Effluent Separate
water

Filter Cake

Aeration tank Clarifier

Sediment

Thickener Filter press

BOD COD 98%
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125

13
1
M
2,500
1970
60
2
20km 18
a.
30m3
2 4 6
1991
Kalibaru Timur
40 60m?3
4 7
pH
2 4 6 M
pH °C SS mg/L Org.’mg/L COD¢, mg/L
6.0 9.0 — 100 80.0 100
8.1 29.5 12.3 39.5 80.3
1)Org.



15t
pH
pH COD 600 1000mg L
35 60mg L
1993
3 1
60,000
m?3
2 4 7 M
30m3/
Total waste water
Rinse Waste | | | | |
FeCl;
Degreasing
Filter Cake
Ca(OH),
Booth water j/ r @
Surface condition
Deionizing
Reaction tank Flocculation tank Sedimentation tank
H,SO,
\|; ;I/ @ Effluent
pH pH pH
pH Adjust 1 pH Adjust 2 pH Check
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75

1997

15t
200Ix 600

164

120,000,000

2000
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14

2,425
1971

52

400

1993

2 4-8
BOD 3,000 mg/L COD 4,000 mg/L
BOD 75 mg/L COD;100 mg/L Org.;85 mg/L

129




80 m® 9m
2 4 8 N
DSS SS pH BOD COD T-Hg Pb Crt* T-Cr
1,000 100 6-9 75 100 0.002 0.1 0.1 0.5
mg/L
Cd Zn Fe Mn Cu As Ni CN F
0.05 2.0 5.0 2.0 1.0 0.1 0.1 0.05 2.0
mg/L
Cl, | NH3- | NO5- | NO,- H,S Act. Methyl | Org. Oil &
N N N Blue Fat
1.0 5.0 | 10.0 1.0 0.05 0.5 1.0 85 5.0
mg/L
SS DO pH 1
1 2
30
30km

130



Waste water

HCI
or NaOH PAC

Polymer

9

A

Under ground

Equalization Reaction tank Sedimentat Aeration tank Sedimentat
tank ion ion
tanl tanl
PAC Polymer

@

@

1

Service tank

Biological
contact tank

1

1

Reaction tank

Sedimentation Service tank Carbon

tank tank filter

Service tank

Filter Sludge

Filter Press Disposal

LPG

131

LPG




1SO14001







60%

15 1S014001
@) 13 M
2,500
1970

EMS

1SO14001
1996 10 4
1998 1 26
3
O
1SO14001 @)
1SO14001

135




b.
1993 EPPO; Environmental Protection
Promotion Office 1995 1SO14001
EPPO 2 5 1
EPPO
2 5—-1 O
Chairman of Environmental Compliance
(President Director, Vice President)
HRD
Office of Environmental Compliance
(General Affair & HRD Director, Manufacturing Director)
Secretariat
Water Hazard Waste Permit
Properties Air Pollution Noise & Material Committee Committee
Committee Committee Vibration Committee
Committee
Sub Sub Sub Sub Sub
Committee Committee Committee Committee Committee
C.
RKL RPL

136



BAPEDAL

EPPO

KPPL

EPPO
EPPO

HRD

1994

80 1SO14001

BAPEDAL PPIPL

137






16 1SO14001

1)

1
P 6 F
600 5,300
1998 1972
50km
49
2
1SO14001 P 1998
45ha
P
1.
3
a.1S014001
5

139

22




1SO14001

b.
1992
2,500m3 1998
9,000 2,500
500m3
Zn Pb P
2
5 2
2 5 2 P
pH | COD | TSS | T-Hg | Zn Po | Cu| Cr | Cr® | Cd PO, | Org.
6.0
mg/L -9.0 | 100.0 | 100.0 | 0.015 | 2.0 0.1 1.0 | 2.0 0.3 | 0.05 0.4 4.0 | 80.0
2 5
Aly(SO,)s
pH
COD 100mg L 20 30mg L
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2 5

3 P

Assembly total
Waste water

500m?*
Total waste water

Chemical treated
Waste water

Toilet & utility
Waste water

v 9

H,SO,orNaOH

@

Air compressor

I

1

\I/

Equalization
tank

Neutralization

tank

Biological treatment

Thickener

Coagulation
tank

Filtered water

Activated sludge
Effluent
%
Sedimentation Treated water
tank tank
E 2 ; Filter cake

B

elt filter

141

50
1997




1/6
t 0.6 1t 7,000
1
2 5 4 P
+
Green sand + Shell sand
Magnet \
Shell sand
(Fe) o_o "
Green 0 0 0 0 0 0 0
sand \Q Regener-
ated
sand
Magnet separator Sand hopper Regeneration Cooler Sizing  Resin coating
& crusher furnace
d. vOC
VOC
VOC 1996
Minibel 1997
1995 8
1998 VOC 2 5 5

142




1974

5 VOC
1995 8 1998
kg/ 5 6 30 35
VOC g/m? 150 160 105
60 70
VOC
440
13
855
9,800

143

30 40

739
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17 15014001 2
Q
IC
480
1997
75
Q AV IC
100
28 1997 1S014001
1998 Q 1999
Q
Q
2
1998




2 5 6 Q

Steering Committee

Organizing Committee

Secretary

Training Promotion &
Standardization

Circle Program

Fire Brigade

|| Environmental ||

2 57 0Q

SR Manager

Manager

Supervisor & Engineer

3

4 group 3 shift technician

4

Environment technician

60,000m?
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2 5 8 F
1.5mg/L Phenol 0.002mg/L
15mg/L 5mg/L
2 5 8
DSS SS pH BOD | COD | T-Hg Pb Cr®* | Cd
ce Pt.co”
35 1000 | 300 300 6-9 500 800 | 0.005| 0.1 0.1 |0.01
mg/L
Zn Fe Mn Cu As Se Ni CN H,S F Cl,
5 5 0.5 0.5 0.05 | 0.01 0.1 0.02 | 0.01 15 |1
mg/L
cr S0,* NH;-N NO;-N NO,-N Blue Vege.oil | Mine.
Methyl? oil
600 400 0.5 10 1 0.5 0.002 10 10
mg/L
1) Requirement Department of Health No. 416/MENKES/1X/1990( Pt.Co)
2) Blue Methyl Active Compound
2 5 9 4 m?
F
Ca(OH), CaF;
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2 5 9
General waste
water
NaHSO; Ca(OH),
Conc. alkaline
waste water
Ca(OH), FeCl; Polymer

Conc. acid alkaline
waste water

@

?

Conc. fluoride
waste water

1

1

Equalization
tank

1
Reaction tank

NaClO Polymer
Ca(OH), @ PAC

2
Reaction tank  pjoccylation tank

Clarifier

I

E

@ Discharge

cLe

pH
Dual media PH check tank

148

filter
Batch reaction
tank
Sludge tank | | | | |
Filtered water
Filter sludge
C.
12,000kg
2,800kg 2,090L
140L 4,000kg
2,000kg




18

952
1973
30km

100

1SO14001
1ISO9001

2 5 10
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2 5 10 R

(5) 200 300

150



2 5 11 R

151

pH SS BOD | COD T-Cr | Oil&
grease | m*/t-product
mg/L 6-9 60 85 250 1.0 2.0 5.0 150
2 5 11
2 5 12
pH
2 2
COD1,000
1,500mg/L 85mg/L



2 5 12 R

Dense waste
water

—\l/ | NaOH |
— ® ® O

Emergency
tank ch

Production Equalization Neutralization Aeration tank
waste water tank tank

Clear water
Effluent
\/
Aeration tank Sedimentation
tank
Separated
water i
Dewater sludge
Land fill
Thickener Filter press
300kg/
1993
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