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Departamento Técnico
(DAMA)

Administrativo del Medio Ambiente

1998 21
SCOPE OF WORK 1998 10 1999
11
1998 10 12
1999
1999

DAMA
1998 10

1) 1998 12
1999

@) 1999
1999




DAMA

Manuel Felipe Olivera
Drako Arturo Reyes
José Miguel Rincén
Jorge Diaz Arrieta
Adriana Hernandez
Raul Méndez Contreras
Alicia Acufia

Fernando Molano

Director, DAMA

Subdirector, DAMA
Subdirector, DAMA
Profesional, DAMA
Profesional, DAMA
Profesional, DAMA
Profesional, DAMA
Profesional, DAMA
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1960

1998

1998 21 SCOPE OF WORK FOR THE STUDY
MINUTES OF MEETING ON SCOPE OF WORK FOR THE STUDY
SCOPE OF WORK(S/W) MINUTES OF MEETING (M/M)
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1998

1999

)

1999

10

14

30

12

20

12



4-1

4-1-1
1,139 3 3 2
2,600 130,000
10 1
370 km
1,200 km
4-1-2
2,600
14.5 1.1 1
24.3
11
4-2
4-2-1
4,000 58 20
14 8 1.7
95
630 (1995 ) 20



4-2-2

1991 7
Andres Pastrana Arango
1998 8§ 7 4 1954
IMF WTO
( 55 1992 )
91.3 1995
4-3
1990
1998 1998
50 0.2 20 15.8
7 1999 1
1,000 US 065 1998 11 30
GDP 96,253 1997
1 2,460 1996
18.2 4.4 17.5 3.5
8.6 11.3 16.2
23.3 18.7 8.0 2.0 15
45.3
36.8 EU22.6 8.6 3.1
21.0 44.9 34.1
38.0 EU18.5 10.6 5.0



4-4

4-4-1
100
1,200
DAMA 1997 1998 3
459
x SST BOD 5x 50x
39% 29 14 5
10 73 30 86
2 30
X (50 X
4-1 DAMA 1997
1997
1998
4-1 DAMA
1997 1998 DAMA
SST 37 32 800 mg/1

BOD 44 44 1,000 mg/1

COD 45 41 2,000 mg/1

PH 21 24 5 9

53 49 100 mg/1
44 38 2 ml/1 hour




4-4-2

1990 1991

DAMA 1997

4-4-3

DAMA

4-4-4

DAMA
1999

JICA

10

NO,

SO

1998

60 %

NO,

ELDORADO

(6{0)



5-
5-1-1
1993
99

€))
2
3

20 %

S-10

1992
12

99



“The Sustainable

(4)
100
5-1-2
99
5-1-3
€y
D
1594

[

2

Development”

1994
DAMA

DAMA

1995

1984



(2)
D

BOD

2)

1594

(3)

4
1984
1997

1998

1984 1594 ¢

1997

1594
901

372

50
5,000 -1,000 mg/1

1074

DAMA

S-12

80

50 -10 mg/1

50mé/

200



BOD  46.50 /kg (53.40  /kg

TSS  19.9 /kg (23.60  /kg
DAMA
250 /
40 7/ 1
600 / 45/
(BOD 1,000,TSS 800 mg/I, 10m°/ )
20

BOD 1000 SST 800mg/l

300
5
DAMA 5
10 1558
5-2
5-2-1
€
50
1995 1998
15,761
2

S-13



1 ACERCAR
DAMA ACERCAR

18 ACERCAR 1,100
2 FRATI
FRATI 1996
1999 8,000
50 100 co-finance
3 IFI-DAMA
IFI
DAMA IFI
DAMA FRATI FIDUCIAL IFI ACERCAR
ACOPI
100 1,000
8
10
1999 18
4 DAMA
DAMA 5-1
DAMA 1999 1,300
5-1 DAMA
Organization Purpose Budget in1999 Reference
ACERCAR Technical assistance 1,100 million Pesos | Its Operating cost
in 18 months (Design, Adm.)
FRATI Pilot project 8,000 million Pesos Grant for project
IFI Improvement 1,800 million Pesos Credit for project
Extra-Budget Industrial park 1,300 million Pesos Planning cost

S-14



(3)

5-2-2

5-2-3
1997 ACERCAR
5-2-4
DAMA
5-2-5

S-15

PR



5-3

5-3-1
SINA
100
DAMA
CAR
5-3-2
1)
1994 Environmental
Licenses
1994
“ The Social Jump” Development Plan
1997 8 " National
Policy of Cleaner Production® 1998

)

1998 3

S-16



(3)
DAMA

DAMA ACERCAR FRATI
IFI-DAMA
(4 ACERCAR
ACERCAR
DAMA 1 1996
ACERCAR
FRATI IFI-DAMA
(5)
DAMA
20 27
BOD 270 500 TSS 350 470 mg/I
BOD TSS 40% 60%
2 BOD20 TSS
30 mg/1

S-17



5-4
5-4-1
1)

1)
1984

2) (CAR)

11

(2)
1)
1984

2)
DAMA
BOD 500 COD 1000
SS 400 mg/l

80 30

S-18



3)

5 10
75
3)
1999
DAMA
20
4 1
5-4-2
(1)
1)
2)
DAMA
IFlI- DAMA

(2)

S-19

DAMA

COD

1,500

1999



(3)

(4)

5-4-3

(1)

(@)

ACERCAR

1995

“ Sustainable Development”

ACERCAR

DAMA

S-20

Windows”



ACERCAR

ACERCAR
5-4-4
DAMA

DAMA ACERCAR
(1)
(2)

ACERCAR

1)

DAMA ACERCAR

Windows”

DAMA

S-21

DAMA ACERCAR



DAMA ACERCAR

2)
QC(Quality Control) S
ACERCAR QC

3)

DAMA “ "
FRATI

4)
DAMA

5)
10
DAMA ACERCAR
DAMA

(3)
ACERACR
FRATI

S-22



6-1

6-1 (1).(2)

6-1-1

1.

2.

3.

4.

5.

6.
6-1-2
6-1-3

QUICK RECOMMENDATIONS



6-1 (1)

Observation

Answers for

Inspection of data

Discussion with

of factory Questionnaire & documents factory members
Recognize :
current Outline of factory, production facilities & industrial waste,
condition Block flow diagram, Material balance, Production Management, etc.
Review, scrutiny and Discussion with Collection &
arrangement of data, factory Analysis of waste
information & records members water samples
f Identify ¢
current Problems with production process
problems Problems with industrial waste

i Recommend measures
to correct the

problems

i Identify potentials for

improvement

Select model factories

for detailed factory audit

v

Quick recommendations for
1. Industrial pollution abatement

2.Production process improvement

v

v

(1) Environmental impact
(2) Potential for process improvement

v

Evaluation of detailed factory audit effect

Confirmation of Factories’ willingness to participate

v

v

|| Detailed factory audit ||

v

|| Follow-up audit




6-1 (2)

|| Detailed factory audit ||

: Formulate & prepare Review & analysis of premises for factory audit;
detailed factory audit Formulation of detailed plan for factory audit (measurement,
plan field investigation, personnel allocation, schedule, etc.);

Necessary preparation work

v

Explanation, discussion & request for cooperation of

detailed factory audit plan with the model company
v

o ¢ ¢

Execute detailed

. Measurement & Analysis: Field investigation:
factory audit o . . . o
Monitoring of operating Drawings, detailed specifications

conditions of facilities; Identifying problems by observing

Collection of records of operating conditions;

measurements and Relevant data, information &
operation records
ettt v B y
: Identify problems Review, analysis of results of measurement and field investigation:
requiring Identifying problems and judgement on necessity of improvement
countermeasures ¢

Scrutinizing items for improvement and explanation,
confirmation with the factory

v

Calculation and analysis of the effect of Process Improvement &

Assess and . .
End-of-Pipe technology improvement:
recommend o .
: : | Examination and selection of proper countermeasures:
! countermeasures ‘i

Estimation and prediction of the cost & effect of the improvement

v

Reporting




(1)
UNEP

(1)
(2)
®3)

(@)
(b)
(©
(2)
(3)



1)

2)
3)

4)
5)

-2
6

COD
H
p



6)

7)

8)

6-2

6-3

6-4

1997
DAMA
Water Quality Checker
Spectrophotometer
Oil Content Analyzer
COD meter
DAMA

DAMA

1074



55%

7-1
-1-1
50%
7-1-2
1997
100,000
7-1-3
30% 6%

15.5%

10
50

40%

20

kg

2%

8%

1993

1999

180,000 t

20%

76%



1996 1997
836,000,000 m? 194,000,000 m? 206,000,000 m?
7-1-
49%
39%
80 250 t/
60% 200 50 t/ 15 27
85% 15% 50 t/ 53
70
7-1 8
7-1
v ) (m¥ )

Tintoreria Asitex 250 190 800

Hilacol 430 380 1200
Acabados Informals 35 150
Tintoreria el Dodado 120 90 500

Protela 550 400 1800
Hilanderias Bogota 180 400 160
Icobordados 25 300 100

Konkord 195 70 1200

76.2%

30%



7-2-1
1)
2)
90 %
3)
1/25
1/10 1/6

Air-Flow

4)

5) CCM

6)

7)

10

1/3

Then



7-2-2

(1)

(@)

> w0 D PRE

1)
2)
3)
4)
5)

1)
2)
3)

1,500 pesos/m?



)

7-3

1)

N o g, ®DdDE

4)
5)
6)

PVA

Method

@
(b)
©)
(@)
(b)

Material

Machine

Man



2)

ISO 9001 9002

3)

4)

5)

7-4

7-4-1

@

pH

pH

BOD

BOD
COD
SS

3.
4.

COD

&)

7-2

S-34



pH BOD | COD SS
(m¥ )
A 800 34 39 8.3 10.1 49 288 356 25
B 1000 38 48 8.6 9.7 34 540 806 414
C 150 41 54 6.0 11.3 74 342 1137 344
D 400 3B 4 6.4 7.2 30 126 272 7
E 1800 37 38 8.6 10.1 308 510 745 100
F 50 23 40 7.6 8.3 16 99 204 44
G 480 26 30 7.2 7.7 56 270 416 73
mg/1
1. DAMA 30 1
2. pH DAMA 59 pH
308 mg/1
DAMA 100 mg/1
4. BOD COD DAMA
5. SS DAMA
7-4-2
DAMA
53.8 % 34.5 % 5.9 %
2.7 % 2.0 % 1.1 %
7-4-3
7-4-4
7-3




7-3

SS

BOD

COD

7-5

7-5-1

1)

(@)
(b)

)

©)




7-5-2

pH pH
BOD COD DAMA
7-6
7-6-1
pH DAMA
DAMA
7-6-2
(1)
7-4
7-4
05 1 1 2
)
7-5




7-5

0.5 1 15 15
ISO 14000
Re-processing
1SO 9000
S
©)
7-6
7-6
0.5 1 1 2 2
pH
7-6-3
7-5-2
1)
(2)
TQC, TPM SENA




ACERCAR DAMA

©)

4)

FRATI

77



8-1

8-1-1
30
10
90%
1998 10 23 11 18 1999
2 9 3 8 8-1
8-1
18] 5[Duquesa Distriaceites Sigra |Oleopalma |Aceite
Rendidor
9] 2|Conalcebos |Luis Munoz
11  1|Quimioil
8-2
60%
8-2
No
1
2
3 50%
4
5
6 ( )
(1)

S -40




(2) 8-3
8-3

(3)
1980
0.4-100
50
8-1-2
(1)
1995 62 1996
100
21,000 t/
(2)
1996 37
1996 36
(167 )
136 )
(59 )
1996

S-41

S7

1,000t

269

10




1997 246
97%
.
1997 245
(136 )
4z )
(67
1997 50g
8-2
8-2-1
(1)
8-1 3
8-4
8-4
F-1 | F-2 [F-3] F-4 | F5 JF-6]F-7]F-8]F-9
USA [USA
a,
b,
8-1
a,
b,
C,
d,
€,
a,
b,

S 42




8-1

(2)

(3)

8-2-2

(1)

(2)

S-43



(3)

8-5 20-30%
8-5
88 13 11
3-4 56 42 18
5-6 30 16 46
37
5
40
16
4) 21
8-2-3
(1)
)
(2)
(3)

S-44




8-3

8-3-1

(1)

(2)

8-3-2

(1)

(2)

(3)

8-4

8-4-1

(1)

(@)

8-6

S -45



8-6

BOD | COD | DO SS | T-SS
m>/M p Scm mg/1 | mg/1| mg/1| mg/1] mg/1| mg/1
F-1 1,750] 25.0] 7.05 1,800 2.3 282] 308] 5.30 22| 1,487
F-2 5,000 29.0] 6.93 2,450 31.6] 380 415] 2.70 23| 2,155
F-3 37.5| 26.9] 6.82 2,400 4,300] 12,000) 13,830] 0.00] 4,300] 2,660
F-4 125 6.30 385 375.2] 360] 532] 1.50] 778] 1,348
F-5 650] 24.0] 9.36 1,820 9,670] 2,010] 11,300] 2.40] 690] 3,560
F-6 70 6.80 370 97.3 270  321] 0.00 240 443
F-7 25| 18.6] 6.81 550 58,700 9,800] 12,340 0.90] 19,400 39,520
F-8
F-9 100] 25.3] 5.17 7,100 1,960 2,910 3,930] 1.59] 2,620] 4,234
DAMA <30] 5-9 100] 1,000] 2,000 2 800
(%) 100] 87.5 37.5 50 50 of 12.5
8-4-2
28
8-7
8-7
m3/ tom/
1,448 -
cOD - 712 1.0
BOD - 334 0.5
SS - 59 0.1
- 390 0.6
8-4-3
(1)
1,000 t/
(2)
()
BOD COD SS

S -46




(4)
1968

(5)

8-5

8-5-1

(1)

(@)

®3)

8-5-2

PCB

S A7

1m

520



8-6

8-6-1
8-6-2
(1)
8-8 10m®/
8-8
DAMA
(D)
kg/
<30 <30
- 5-9 5-9
mg/1 100 30
BOD mg/l 1,000 300
cOoD mg/1 2,000 600
SS mg/l 800 240
2) 8-9
8-9
1st
2nd
3rd
(3)

S-48



8-6-3

8-6-2

8-7

1)

2)

3)

4)
5)

DAMA

DAMA

o »

S -49

Acercar



9-1

1996 87
35 Asociacion
Nacional de Jabones y Productores de Detergentes: ANALJA 35
100t/
ANALJA
9-1 10

Unilever Andina

9-1
Production
No. Factory Name Product Amount
(t/month)
S-1 Detergentes S.A. soap, detergent 3300, 3300
S-2 | Azul K S.A. soap 800
S-3 | Arjona Ltda soap 13
S-4 Rioka soap 200
S-5 Jaboneria Reno soap 60
S-6 Industria de Jabones Aga Ltda soap 40
S-7 Jaboneria Lava soap, detergent 50, 30
S-8 Laboratorios Sudamericanos Ltda cleaner 30
S-9 Macecofar Ltda cleaner 7
S-10 | Asesquim Ltda cleaner 20
-2 1989 1996
89 %
1996
.0 kg/ 5.8 kg/ 11.8kg/ 1970



-2 ( )
1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

SOAP
Laundry Bar Soap 133,223| 150,334| 181,834| 160,095 171,026/ 163,672| 188,064| 194,110
Laundry Powder Soap 86 74 83 72 54 62 58 130
Laundry Liquid Soap 666 688 900 813 776 858| 1,324 1,230
Industrial Soap 1227| 1403 1391 695 2,054| 1644| 1269 2789
Toilet Soap 12,391| 26,010, 16,138 22,220, 20,530, 24,410, 22,616/ 18,980
Medicinal Soap 199 221 297 207 160 104 567 508
Flake Soap 648 539 3 3 6 7 2 81

SUB-TOTAL 148,440| 179,269| 200,646| 184,105/ 194,606 190,757| 213,900| 217,828
DETERGENT
Powder Detergent 97,320| 90,069| 88979 84,495 91,172 92,952| 132,968| 138,467
Liquid Detergent 23988 16,222| 18,717 22,324| 22,948| 34,543| 38,041 44,557
Solid Detergent 43446| 31541 33,794| 48,730] 45330] 50,022] 27973 29311

SUB-TOTAL 164,754| 137,832 141,490| 155549 159,450 177,517| 198,982| 212,335
TOTAL 313,194| 317,101| 342,136| 339,654| 354,056/ 368,274| 412,882| 430,163
9-2
9-2-1
1)
1)

9-1




9-1 (1)

i Animal Fats s —— g ———
Vegetable Ol i i Additives | i Fragrance :
L ] Water 1 p >
Saponification Salting P Mixing Extruding
f T Separation T
: Sodium Hydroxide i i Salt i _ i Cuttings {4 Cutting
E E '"""K ....... ACId Treatment .................... ¢
Steam : ¢
Packing
Alkali Treatment +
v | SOAP i
T
Evaporation |~ ¥ Distillation [ ™ GLYCERIN
2)
9-2
9-2 2)
:  Animal Fats Sodium Hydroxide

Water, Steam

! Vegetable Oil | i Additives

Fats Washing | > Saponification > Molding > Cutting > Packing

v t — 7

|| WASTE WATER ||




(2)
9-3

(LAS)

Air Dodecil benzene Additives Hot Air

o [ i ................ : e [ e [

Converting —¥®| Sulfonation —| Neutralization —® Formulation —®| Drying

w

c

=

c

-
——

! PRODUCT (#—| Packing

(3)

9-2-2
1.
2.
3.
4.

9-3



(1)

" oM & 10 ©

(2)

(3)

(4)

(5)

(6)

9-4

9-4-1

-54



(1)

(2)

(3)

10 Unilever Andina 9-3
S-1 1997 DAMA
9-3
Factory Amount | Temp. pH BOD COD Qil SST SAAM
No. (m*month) | () (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
S-1 2,400 228 | 6.07 945 1435 4.4 51 -
S-2 1,000 25.6 | 4.67 | 4850 | 6300 415 503 7.8
S-3 5 19.4 | 7.36 310 364 25.7 - 3.75
S-4 80 18.0 7.9 1170 | 1980 644 518 -
S-5 30 16.8 | 9.34 | 2400 | 3850 451 435
S-6 0 - - - - - - -
S-7 15 17.7 | 12.7 | 18600 | 24800 | 208 5600 | 543.8
S-8 0.4 16.7 | 9.11 | 3960 | 18100 | 2187 672 2266
S-9 35 18.0 | 6.80 23 960 5 7 21.23
S-10 1 - - - - - - -
Unilever 1,600 223 | 6.68 385 678 11 157
DAMA STANDARD 30 5-9 1000 | 2000 100 800 0.5




(4)
DAMA

1)
9-4
DAMA
9-4 (mg/l)
BOD COD Oil SS
DAMA 1,000 2,000 100 800
Japan (General Standard) 160 160 30 100
2)
DAMA 1074 0.5 mg/l
0.2-0.5 mg/l
DAMA 10mg/l
3)
50m?/
BOD COD: 8 kg/ 1.5 kg/ SS: 5 kg/
DAMA 4 md 120 m®
9-4-2

(1)

9-5




COD 1987 1/4 S-1
9-5
Factory BOD COoD Qil SST SAAM
No. (t/year) (t/year) (t/year) (t/year) (t/year)
S-1 27.22 41.33 0.13 0.47
S-2 58.20 75.60 4.98 6.04 0.09
S-3 0.02 0.02 0.00 0.00
S-4 1.10 1.90 0.61 0.50
S-5 0.86 1.39 0.16 0.16
S-6 0 0 0 0 0
S-7 3.35 4.46 0.04 1.01 0.10
S-8 0.02 0.09 0.01 0.00 0.01
S-9 0.00 0.04 0.00 0.00
S-10
Unilever 7.39 13.02 0.21 3.01
Total 98.16 137.85 7.14 12.19 0.2
(1)
9-6
BOD 99.7 % BOD
BOD
9-6
via Amount BOD
(tyear) | (t/year) | (%)
Factories Industrial Wastewater 0.1
Consumer | Soap Domestic Wastewater 64,000 109,000 7.6
Detergent | Domestic Wastewater 50,000 9,000 92.1
Glycerin Domestic Wastewater 265 0.2




9-5

9-5-2

(1)

(2)

(3)

(4)

1)

2)

(5)

- 58



1)

2)
QUICK RECOMMENDATIONS

(6)

1)

2)

9-5-3

(1)

BOD COD
DAMA
DAMA BOD 500 mg/l COD 1,000 mg/l
BOD COD

(2)

SS
BOD COD



9-5-4

9-7
9-7 ( 1,000 pesos)
20 % 250 t/ | 250/
1,000 t/
750 t/
150,000 40,0001
105,000 175,000 175,000
54,240 87,100 396 81,028
37,500 37,500 -2,000 -2,000
(10,500) (10,500) (2,800) (2,800)
(22,500) (22,500) (6,000) (6,000)
(4,500) (4,500) (1,200) (1,200)
(-12,000) (-12,000)
13,260 50,400 1,604 95,972
6.3 2.5 9.1 0.4
6
2.5
0.4

9-6

9-6-1



(1)
1)

(@)
(b)
(©

2)
(@)

(2)
1)

@)

(b)

2)

(@)

(b)

DAMA 9-8
9-8
BOD COD Oil SS
(mg/l) (mg/l) (mg/l) (mg/l)
Near Future 500 1,000 50 400
Final Goal 160 160 30 100

-61




9-6-2

(1)
DAMA

1999

(2)

DAMA ACERCAR

ACERCAR
FRATI
ACERCAR
ACERCAR FRATI

ACERCAR 1999

DAMA ACERCAR
1999
ACERCAR



(3)
ACERCAR

DAMA ACERCAR

ACERCAR

9-7



10

10-1
10-1-1
(1)
200 8,000
Chamber of Commerce
200
400
DAMA 1074 1997 DAMA
1999 3 DAMA 4
10-1
10-1
10-1 10-2
3 )
150 (m* )
3 500 400 1
150 200 399 300 3
299 200 2 1
S 1 199 100 7 2
30 2 99 50 1 1
10 2 49 10 4 2
30 2 9 5 1
400 10 4 0o | (380) 4
400 10
(2)
DAMA EAAB 1998
8
DAMA

10-2

S-64




400 10-2
400

®3)

10 2

4 2
10-1-2
DAMA
ACERCAR
ACERCAR
DNP-PNUD
1992 2

1992/Contaminacion Industrial en Colombia
1,200m?®/ 36,000m?®/
52t/ 1,600 t/

10-1-3

16
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3,000m?/

DAMA

DNP-PNUD

30%
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10

10-3

10-3

10-3
Visited Company Waste water Treatment facility Future plan
(plating process) (m3M) on operation
CHALLENGER Neutralization Water recycling
(painting) 700 Coagulation
Sedimentation
GUTEMBERTO 270 Oil separator
(Descaling) Neutralization
GALVANOTECNICA 250 CN - Oxidation
(Cu, Ni, Zn, Cr) pH control
INDUSTRIA Under study
ELECTROQUIMICA 200
(Cu, Ni, Zn, Cr)
RELEC 170 Under study
(Cu, Ni, Zn, Cr)
COLOMBIANA de
ANODIZADOS 120
(anodizing)
ANODIZADOS Test operation Improvement study
.. 60 -
(anodizing) (Water recycling)
IMEGA 20 Under study
(Zn dipping)
MECROTEC 20 Cr — recuperation Improvement
(Hard Cr) Water recycling
ACERO ESTRUCTURAL 009 Neutralization
(Zn dipping) ) Water recycling
DAMA
CN
10-2
1)
1. ...NaOH

S -66



..HCI  H,SO,

...HCI H,SO, HNO,
...H,SO,
(2)
pH 5 9
pH
pHO0.6 pH11
3)
10-1
(4)
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10-3

(1)

10 ISO9000 1999
ISO9001 9002 2000 1SO14000

)

pH

10-4

DAMA

DAMA
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(1)

10-2 3,000m?
3,000m?¥
10-2
10,000m¥
(2)
300
10-1
3,000m?% 10-4
10-4
10-4
(Kg/M)
(mg/L) - 3.000m¥ M 10,000m%/M
CN: 40 120 400
Cu:4 12 40
Ni : 40 120 400
Zn : 50 150 500
T.Cr: 80 240 800
10-4

(@)
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(b)

(c) CN
CN
CN

10-5

10-5-1

(1) CN

CN

(@)

®3)

10-5-2

10

CN

CN
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pH

10-6

10-6-1

DAMA

2
ASOMMETAL

(1)
1) DAMA

pH

CN Cr
Cr
Cr
8 10-14
DAMA ACERCAR
FEDEMETAL
4,
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2) ACERCAR
Asociation
ACERCAR
ACERCAR DAMA
3) ASOMMETAL

ASOMMETAL 1989
70 ASOMMETAL 1992

DAMA

4) FEDEMETAL

FEDEMETAL

FEDEMETAL
FEDEMETAL

(@)

S-73



DAMA

®3)

1.
2.
1)
Chamber of Commerce DAMA
2)
3) Top priority
3. PR
Location, Time schedule Incentive
10-6-2
DAMA ACERCAR FEDEMETAL
ASOMMETAL
1)
(@ DAMA
1.
Chamber of Commerce DAMA
2. DAMA
X
3.

DAMA
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DAMA

4. DAMA
INCENTIVE

5.

(b)

DAMA

2.

3.
1) Non CN
2)
3)

4.

2) Promotion plan
10-5 Promotion plan (DAMA's action)

10-6 Promotion plan (Company’s action)

Plan
Short term Medium term Long term 10
10-6-1 10-5
50m?/day 30m?®/day
DAMA
10-7
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10-5 Promotion Plan For Reduction Of Industrial Pollution

*Time limit

DAMA'’s action

| Short Term

Medium Term

Long Term

1. Promotion of Registration

Plating Companies

CN - Plating
Cu — Ni —Cr - plating
Others

1. To Chamber of Commerce
2. To DAMA

Classification of companies
Inside
Outside

by non registered
Companies

Prohibition of plating production

2. Setting-up Regulation on water consumption (Waste water volume)

1) More than 50m3/day or
1000m3¥month.

Related companies action (A)

Every 3 month
Report on waste water volume &

(B

Allocation of responsible person on
waste water.

*
Chemical composition
2) More than 30m®/day or
600m3/month.
(A) * (B) *
3) Less than 30m®/day or
600m®/month. .

(A)] (B)

3. Setting-up of penalty regulation for

1) More than 50m3/day or
1000m3/month.

2) More than 30m?®day or
600m3/month.

3) Less than 30m®/day or
600m®/month.

violation of DAMA standards

©

production

Suspension or
Prohibition of plating




LL-S

DAMA'’s action

Short Term

Medium Term

Long Term

4. Setting up Incentive Regulation

(1) DAMA's certification

(2) Incentive regulation for the
companies with DAMA’s
certification

In case of satisfying the DAMA standards
at the company. (Less than 30 m®day or
600 m*/month)

DAMA should discuss with related
authorities

5. Industrial park for Plating industries / metallic industries

(1) Study & Research:
Contract of consultant
(2) Promotion

(3) Evaluation:
Contract of consultant

(4) Design & execution:
Contract of consultant

(5) Modification or duplication of
industrial parks

Selection of Locations
Condition of moving
incentive conditions

| P.R. for only registered companies |

Selection of participating
Companies.

Note

Priority:

1. Companies in residential area.
2. Companies in high technical level.

3 INDUSTRIAL PARK |

"

INDUSTRIAL PARK
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10-6 Promotion Plan For Reduction Of Industrial Pollution

*Time limit

Company’s action

Short Term

Medium Term

Long Term

1. For registration of Plating com
CN - Plating
Cu — Ni —Cr - plating
Others

panies

Registration

1. To Chamber of Commerce
2. To DAMA

2. For Regulation of Water consumption (waste water volume)

(1) More than 50m®day or

Study of discharge water system

1000m3/month.
(2) More than 50m*/day or Operator education and training
600m3/month. *
(3) Less than 30m®day or Recording of discharge water volumes
600m*/month. and chemical composition
3. For penalty regulation for violaiton of DAMA standards
(1) More than 50m?®day or Installation of water treatment
1000m3*/month. facility o
(2) More than 50m®/day or | %
600m*month. I
(3) Less than 30m®day or | Study for installation of Water treatment facility
600m3/month. v K

| Installation of water treatment facility

4. For Incentive regulation.
(1) DAMA's certification.

(2) Incentive regulation.

| Certification

v 1

| Benefit

5. For Industrial Park

v
PLATING ASSOCIATION )=>l_v

Participation in INDUSTRIAL PARK

*




11

111

11-1

11-1-1

(1)

1)

2)

(2)
1)

(3)
1)
1984

2)

(4) DAMA
1)

DAMA



2)
BOD 500, COD 1000 SS 400 mg/l

(5)
1)

2)

(6)
1)

2)
75

(")
1)

DAMA
20

2)

11-1-2

(1)
1)



2)

DAMA
(2)
1)
2)
(3)
1)
ACERCAR
(4)
1)

1,500



11-1-3

(1)
1)

2)

Sustainable Development”
(2) Windows

1)
ACERCAR “ Windows”

2)
Windows

®3)

1)

DAMA

2)

ACERCAR

ACERCAR

11-2

11-2-1



(1)

BOD COD SS
DAMA
(2)
1)
S

2)
(3)
1)
(4)
1)
11-2-2

pH BOD COD SS

2.7%

1)
1

DAMA



2)

Re-processing

S

3)

pH
(2)
1)
2)

1SO 9000
(3)
1)
2)

1SO 14000
3)
11-2-3

BOD COD

SS DAMA

650 m®/



(1)
1)

2)

3)

(2)

1)

(3)
1)

2)

11-2-4

1%



(1)
1)

2)

(2)
1)

2)

3)

(3)
1)

(@)
(b)

11-2-5

3,000 m¥

(1)

@)
(b)

DAMA
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(3)

1)

1.
2)

1.
(4)
1

1.
11-3
11-2

DAMA
DAMA ACERCAR
(1)
(2)
ACERCAR



1)

DAMA ACERCAR

DAMA ACERCAR

2)
QC(Quality Control)
ACERCAR QC
3)
DAMA “

FRATI

4)
DAMA

(3)

FRATI

DAMA ACERCAR

ACERACR



11-1

()

b 1) 0
) © 1.
3) 5S o
(2) o 5
2)
1) 180 Mpesos | o @)
3) CN Cr 2) o
ACERCAR
BOD COD SS 8; pH 30 Mpesos Z
2. DAMA L
2. ACERCAR QC 5S
1) o
3. FRATI
2 o A
®3) 32 Mpesos | o 3)
(1) (4) o
1)
2) (1) °
(2) o
3) 3) 150 Mpesos | o
(4) 40 Mpesos | o
(5) o
4)
(1) o
2 ) 0
(3) CN o (1)
@ @) o
1) (5) CN Cr® 16 Mpesos | o
(6) o
2)
(1) (1)
1) 1
2 2) DAMA
(2) DAMA
1) DAMA @
BOD COD 1)
2)
2)
3)
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