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JICA 
Wastes 
Table

Row Labels ID_CodigoRsTipo ID_CodigoRsJica RsJica_Descricao No
1. RI RINP NH01 Resíduo de cozinha (restos de animais tais como ossos, pele e pêlos) 1

NH02 Madeira 1
NH03 Papel 1
NH04 Plástico ou polímeros e resinas 1
NH05 Têxteis e fibra 1
NH06 Óleo animal, Óleo vegetal. 1
NH07 Borrachas naturais 1
NH08 Cinza/borra de carvão de geradoras de energia, Cinza (carvão, madeira) 1
NH09 Metais e ligas de metais como alumínio, cobre e bronze. 1
NH10 Cerâmica & Vidros 1
NH11 Pedra, areia ou material que é composto pelo solo como telhas, tijolos, além de gesso, cimento e outros. 1

NH12
Resíduo não-perigoso misturado (Esse código será aplicado no caso de resíduos serem descartados sem 
separação). 1

NH13 Outros 1
RIP HW01 Ácido Inorgânico 1

HW02 Ácido Orgânico 1
HW03 Alcalinos 1
HW04 Compostos Tóxicos 1
HW05 Compostos Inorgânicos 1
HW06 Outros Inorgânicos 1
HW07 Compostos Orgânicos 1
HW08 Material Polimérico 1
HW09 Combustível, Óleo e Graxa. 1
HW10 Químicos e Biocidas Finos 1
HW11 Lodo Tratado 1
HW12 Cinza de incinerador 1
HW13 Produtos de controle de poluição do ar e poeira 1
HW14 Outras substâncias perigosas (além de HW01-HW13) 1
HW15 Resíduos mixtos 1
HW16 Materiais perigosos de processo não produtivo 1

1. RI Total 29
2. RM Grupo_A RMA1 Grupo A.1 Biológico 1

RMA2 Grupo A.2 Animal 1
RMA3 Grupo A.3 Partes do corpo 1
RMA4 Grupo A.4 Ambulatorio 1
RMA5 Grupo A.5 Prions 1

Grupo_B RMB1 Resíduos químicos 1
Grupo_C RMC1 Resíduo radioativo 1
Grupo_D RMD1 Resíduos comuns 1
Grupo_E RME1 Resíduos Perfuro-cortantes 1

2. RM Total 9
3. RC Classe_A RCA1 De construção, demolição, reforma e conserto de pavimento 1

RCA2 De construção, demolição, reforma e conserto de edificações 1
RCA3 Do processo de fabricação e/ou demolição de peças pré-moldadas de concreto 1

Classe_B RCB1 Os resíduos recicláveis para outros fins 1
Classe_C RCC1 Resíduo sem tecnologia ou aplicação economicamente viável que permita sua reciclagem 1
Classe_D RCD1 Resíduos perigosos do processo de construção, como tintas, solventes, óleos e assim por diante 1

3. RC Total 6
Grand Total 44

CONAMA Wastes Table

Categoria Tipo
ID_CodigoR
sConama RsConama_Descricao No

1. RI RINP A001 Resíduo de refeitórios 1
A002 Resíduos gerados fora do processo industrial 1
A003 Resíduos de varrição de planta 1
A004 Refugo de metais ferrosos 1
A005 Refugo de metais não ferrosos 1
A006 Resíduos de papel e papelão 1
A007 Resíduos de plástico polimerizado em processo 1
A008 Resíduos de borracha 1
A009 Resíduos de madeira sem substâncias tóxicas 1
A010 Resíduos de materiais têxteis 1
A011 Resíduos minerais não metálicos 1
A012 Escória de alumínio fundido 1
A013 Escória de produção de ferro e aço 1
A014 Escória de latão fundido 1
A015 Escória de zinco fundido 1
A016 Areia de fundição 1
A017 Resíduos de cerâmica e materiais refratários 1
A018 Resíduos sólidos de composto metálico não tóxico 1
A019 Resíduos sólidos de tratamento de efluentes contendo material biológico não tóxico 1
A021 Resíduos sólidos de estações de tratamento de efluentes contendo substâncias não tóxicas 1
A022 Resíduos pastosos de estações de tratamento de efluentes contendo substâncias não tóxicas 1
A023 Resíduos pastosos contendo limo 1
A024 Bagaço de cana-de-açúcar 1
A025 Fibra de vidro 1
A026 Escória de jateamento contendo substâncias não tóxicas 1
A027 Catalisadores usados contendo substâncias não tóxicas 1
A028 Resíduos do sistema de controle de emissões gasosas não tóxicas contendo substâncias 1
A029 Produtos fora da especificação ou com a validade vencida contendo substâncias não perigosas 1
A099 Outros resíduos não perigosos 1
A104 Embalagens metálicas 1
A105 Embalagens de metais não ferrosos 1
A107 Bombonas de plástico não contaminadas 1
A108 Resíduos de Etil acetato de vinila (EVA) 1
A111 Chorume de cinzas de caldeira 1
A117 Resíduos de vidro 1
A199 Fragmentos pontiagudos 1
A204 Tambores metálicos 1
A207 Filmes plásticos e pequenas embalagens 1
A208 Resíduos de poliuretano (PU) 1
A299 Peles caleadas 1
A308 Isopor 1
A399 Restos de couro atanado 1
A499 Carniça 1
A599 Resíduos orgânicos de processo 1
A699 Casca de arroz 1
A799 Borra de couro atanado 1
A899 Fuligem de caldeira 1
A999 Resíduos de frutas 1

Categoria Tipo
ID_CodigoR
sConama RsConama_Descricao No

RIP C001_C009 Listagem 10 - resíduos perigosos por conter componentes voláteis, 1
D001 Resíduos perigosos por apresentarem flamabilidade 1
D002 Resíduos perigosos por apresentarem corrosividade 1
D003 Resíduos perigosos por apresentarem reatividade 1
D004 Resíduos perigosos por apresentarem patogenicidade 1
D005_D029 Listagem 07 da NBR 10004: resíduos perigosos caracterizados pelo teste de fluidez 1
D099 Outros resíduos perigosos - especificar 1
F001_F0301 Listagem 01 da NBR 10004- resíduos admitidamente perigosos - Class 1, de fontes específicas 1
F100 Bifenilas Policloradas - PCB`s. Embalagens contaminadas com PCBs também 1
F102 Resíduo de catalisadores não especificados na NBR 10.004 1
F103 Resíduos de laboratórios industriais (produtos químicos) não especificados na NBR 10.004 1
F104 Embalagens vazias contaminadas não especificadas na NBR 10.004 1
F105 Solventes contaminados (especificar solvente e contaminante) 1
F130 Óleo lubrificante usado 1
F230 Fluido hidráulico 1
F330 Óleo de corte e usinagem 1
F430 Óleo usado contaminado em isolação ou na refrigeração 1
F530 Resíduos oleosos do sistema separador de água e óleo 1
K001_K209 Listagem 02 da NBR 10004- resíduos admitidamente perigosos de fontes específicas 1
K053 Restos de tintas e pigmentos 1
K078 Resíduos de limpeza com solvente na fabricação de tintas 1
K081 Fuligem de ETE na produção de tintas 1
K193 Fragmentos de couro curtido com cromo 1
K194 Serragem de couro e borra contendo cromo 1
K195 Fuligem de estações e tratamento de efluentes de atanagem com cromo 1
K203 Resíduos de laboratórios de pesquisa de doenças 1
K207 Borra de óleo re-refinado 1
P001_P123 Listagem 05 da NBR 10004 - resíduos perigosos por conter substâncias altamente tóxicas 1
U001_U246 Listagem 06 da NBR 10004 - resíduos perigosos por conter substâncias tóxicas 1

1. RI Total 77
2. RM Grupo_A RMA1 Grupo A.1 Biológico 1

RMA2 Grupo A.2 Animal 1
RMA3 Grupo A.3 Partes do corpo 1
RMA4 Grupo A.4 Ambulatorio 1
RMA5 Grupo A.5 Prions 1

Grupo_B RMB1 Resíduos químicos 1
Grupo_C RMC1 Resíduo radioativo 1
Grupo_D RMD1 Resíduos comuns 1
Grupo_E RME1 Resíduos Perfuro-cortantes 1

2. RM Total 9
3. RC Classe_A RCA1 De construção, demolição, reforma e conserto de pavimento 1

RCA2 De construção, demolição, reforma e conserto de edificações 1
RCA3 Do processo de fabricação e/ou demolição de peças pré-moldadas de concreto 1

Classe_B RCB1 Os resíduos recicláveis para outros fins 1
Classe_C RCC1 Resíduo sem tecnologia ou aplicação economicamente viável que permita sua reciclagem 1
Classe_D RCD1 Resíduos perigosos do processo de construção, como tintas, solventes, óleos e assim por diante 1

3. RC Total 6
Grand Total 92

 

2.5 Waste Service Company Seminar 

2.5.1 Presentation Materials 

Presentation for Waste Service Company Seminar (April 7, 2010) 

Development Waste Service 
Company Database (WSC_DB) 

To properly IWM
it is essential to eliminate non-registered activities 
and foster sound waste service companies (WSC)

Problems
•It is difficult for IPAAM to decipher WSCs in the license list because 
the places of the registration are dispersed in various different 
categories
•The waste generators who are obliged to consign their IW to 
registered WSCs  will not know who the actual registered waste 
service company is unless a correct and simple registration list is 
informed.

To do so
IPAAM has collaborated with the study team from JICA to 
explore the possibility of establishing a registration system 
that would introduce a new category for waste management

Code Class Code Sub-Class 
 Impact 

22＊＊ Commerce and 
Services 

2217 Incineration High 
2218 Co-processing of wastes High 
2219 Agrochemical Collection Center  Moderate 

24＊＊ Other Services 
(including provision 
of electricity and 
water) 

2407 Solid Industrial Waste Collection 
and/or Treatment 

High 

2408 Municipal Waste Final Destination  High 
2410 Collection and Transport of Inert Solid 

Waste 
Minimal 

2411 Collection and/or Storage and/or 
Commercialization of Solid Waste 
(e.g. recycling)  

Moderate 

2412 Collection and/or Treatment of 
Hazardous Liquid Industrial Waste  

High 

2417 Industrial Waste Disposal in Landfill High 
26＊＊ Transportation 2615 Transport and Storage of Hazardous 

Solid Industrial Waste  
High 

30＊＊ Waste Treatment 
and Recycling  

3001 Treatment and Recycling of Solid 
Industrial Waste without chemicals 

Moderate 

3002 Treatment and Recycling of Industrial 
Liquid Waste  

Moderate 

3003 Treatment and Recycling of Solid 
Industrial Waste without Chemicals 

High 

3004 Treatment and Recycling of Palettes Moderate 
3005 Paper and Cardboard Recycling  Moderate 
3006 Treatment and Recycling of Mineral 

Waste (Waste Re-processing) 
Moderate 

 

Code 
Major 

Classification 
Code Sub-Classification Class [Types of Waste Handled] 

33 Municipal Waste 
Management 

3301 Collection and 
Transportation 

Class I (HW), Class II-A(NON-HW, NON-INERT), Class II-B (NON-
HW, INERT) 

3302 Intermediary 
Treatment 

Class I (HW), Class II-A(NON-HW, NON-INERT), Class II-B (NON-
HW, INERT) 

3303 Recycling Class II-A (NON-HIW, NON-INERT), Class II-B (NON-HIW, INERT) 

3304 Final Disposal Class II-A (NON-HIW, NON-INERT), Class II-B (NON-HIW, INERT) 

34 Industrial Waste 
Management 

3401 Collection and 
Transportation 

Class I (HW), Class II-A(NON-HW, NON-INERT), Class II-B (NON-
HW, INERT) 

3402 Intermediary 
Treatment 

Class I (HW), Class II-A(NON-HW, NON-INERT), Class II-B (NON-
HW, INERT) 

3403 Recycling Class II-A (NON-HIW, NON-INERT), Class II-B (NON-HIW, INERT) 

3404 Final Disposal Class II-A (NON-HIW, NON-INERT), Class II-B (NON-HIW, INERT) 
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Non-Licensed Companies are:
1. Those carrying out waste related 

services without having obtained 
an environmental license

2. Those which have obtained an 
environmental license, but are 
carrying out activities other than 
those for which they are licensed. 

 

Benefit for WSC’s
•Official publication of the service to the market
•Elimination of the non-registered company
•Public definition of the limits of the responsibilities that shares with 
their Customers.
•Attendance “1 click” for the SUFRAMA team.

Benefit for SUFRAM and IPAAM
•Elimination of the non-registered company
•Clear and objective definition of the licensed activity.
•Easiness and objectivity in the administration of the activities.
• Effecting environmental requirement for Industrial District.

Benefit for Generators (Clients)
•Easy guides and objective of the WSC that can assist to your needs.  
•Official information of  WSC that will share with your responsibility.

Implementation diagram of Implementation diagram of 
WSC_DBWSC_DB

 

Development of the 
Database for Waste Service 

Companies 

WSC_DB

IMAGE  
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2.6 Seminar 

2.6.1 Program 

Program for Seminar: May 27, 2010 
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2.6.2 Presentation Materials 

Handout for Seminar: May 27, 2010 
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Presentation 1 for Seminar (May 27, 2010): Seminar Objectives & Procedures 

1

Objectives and Procedures of 
the Seminar

May 27, 2010
JICA Study Team
For the Study for the Development of 
an Integrated Solution Related to 
Industrial Waste Management in the 
Industrial Pole of Manaus

Session 1

2

Agenda
1. Outline of the Study
2. Objectives of the Seminar 
3. Seminar Procedures

3

1. Outline of the Study (1):
Objectives of the Study
To review the current conditions of industrial 
waste management (IWM) in the Manaus 
Free Trade Zone (MFZ)/Industrial Pole of 
Manaus (PIM) and the surrounding area and 
compile the results into a report.

To formulate a master plan for IWM (five-
year plan from 2011 to 2015) in PIM and a 
guideline for the improvement of IWM in PIM. 

4

1. Outline of the Study (2): Study Area
and Target Waste

1. Study Area
Manaus Free Zone (MFZ)
2.Target Waste 
Industrial waste factories 
are required to report by 
waste inventory under 
CONAMA Resolution 313. 

General Industrial Waste
Health Waste
Construction Waste
Radioactive Waste

1. Outline of the Study (3): Study Schedule

Phase 1: Study of current conditions (February 
2009 - September 2009)
Phase 2: Formulation of the industrial waste 
management master plan and guidelines (October 
2009 – August 2010) 

6

2. Objectives of the Seminar (1):

Policy of the Study

Policy of the study
The M/P shall:
1. be formulated on the initiative of the Brazilian counterpart 

Brazilian Initiative
2. be understood by, and obtain the cooperation of, 

members of society Social Understanding and 
Cooperation

3. be considerate of environmental protection wherever 
possible

4. be practicable
To facilitate this policy, there have been 3 

Workshops and this Seminar

7

2. Objectives of the Seminar (2)

Today
8

2. Objectives of the Seminar (3)

The Seminar aims to: 
1. Publicize the results of the study,
2. Promote and form consensus on industrial 

waste management master plan (M/P) for PIM 
with as many stakeholders as possible.

We welcome your active 
participation in the seminar
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9

3. Seminar Procedures

Morning: 3 speakers 
Afternoon: 2 speakers 
Question & Answer Sessions

Submit written questions at the end 
of each speaker’s presentation. 
Questions will be answered before 
the breaks.

10

Thank you very much 
for your attention

Susumu Shimura
susumu_shimura@kkc.co.jp

 
 

Presentation 2 for Seminar (May 27, 2010): IWM Issues in PIM 

Current Issues of Industrial 
Waste Management (IWM) in 

PIM

May 27, 2010
Counterpart to JICA Study Team

For the Study for the Development 
of an Integrated Solution Related 
to Industrial Waste Management 
in the Industrial Pole of Manaus

Session 2

Agenda

1. Current IWM in PIM
Waste Generation
Waste Flows

2. IWM Issues in PIM
On-site (Factory) IWM Issues
Off-site IWM Issues
Issues on Administration of IWM

 

1. Current IWM in PIM: IW
Generation (1)

Industrial wastes included in the Study are:
1. General Industrial Waste (GIW)
2. Health Waste (HelW)
3. Construction Waste (ConW)
4. Radioactive Waste (RadW)

The following surveys were conducted to 
identify management of each waste: 

1. GIW => Factory Survey
2. HelW => Medical Institutions Survey
3. ConW => Construction Waste Survey
4. RadW => Radioactive Waste Survey

IW Generation (2): The IW generation 
amount from PIM for 2009 is 628.9 tons/day

628.9119.9509.0Total IW 

0.00.00.0Radioactive Waste 
(RadW)

37.00.037.0Construction 
Waste (ConW)

0.40.20.2Health Waste 
(HelW)

591.5119.7471.8General Industrial 
Waste (GIW)

Total 
Generation 
(ton/day)

HIW 
(ton/day)

Non-HIW 
(ton/day)

Industrial Waste

 

GIW Generation (3) by Type of 
Industry

Total Generation 591.5 ton/day

Large Generation 
Sources 

Type of Industry Waste Gen
(ton/day)

F04 Electric, electronic, 
and communication 
appliances industry

174.1

F17 Transport Machinery 118.8

F10 Paper industry 83.3

F07 Metallurgy 67.0

F14 Plastic Industry 42.4

F06 Mechanical 40.9

Sub-total 526.5

90% of  the total 
indust rial waste comes 
from 6  types of  
indust ries.

GIW Generation (4) by Type of Waste
Composition of Industrial Waste

Type of Waste Waste 
Generation 
(ton/day)

Non-Hazardous Industrial 
Waste

471.8

Metal  scrap 163.5

Waste Paper 119.9

Plastic or polymers & resins 54.5

Others 133.9

Hazardous Industrial Waste 119.7
Waste Oil 20.0

Sludge 
(Organic/Inorganic)

20.3

Organic Compounds 18.9

Others 60.5

Total 591.5

Considerable amount  
of non-hazardous 
general indust r ial 
waste may be 
recyclable ( e.g. metal 
scrap,  papers, and 
waste plast ic)

Approx imately 20% 
of the total general 
indust r ial waste is 
hazardous.
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1. Current IWM in PIM: IWM Flow (1): 

All IW
Generation On-site/Off-site Treatment Reuse/Recycle Disposal

2009

Storage

3.2             ton/day

0.5             %

On-site Reuse/Recycle Reuse/Recycle

26.4       ton/day 8.9         ton/day 8.9             ton/day

4.2         % 1.5         % 0.0 ton/day 1.5             %

Treatment

2.9         ton/day

0.5         % 2.9 ton/day

Generation Disposal Reduction On-site disposal

628.9     ton/day 11.4       ton/day 14.3       ton/day

100.0     % 1.8         % 2.3         %

Reuse/Recycle ?

220.2         ton/day

35.0           %

Off-site Treatment ? Residue

602.5     ton/day 246.5     ton/day ? ton/day

95.8       % 39.2       % ? %

Reuse/Recycle/Reduction

Disposal ? ton/day Final disposal

135.8     ton/day ? ton/day

21.7       % ? %

1. Current IWM in PIM: IWM Flow 
(2): All GIW

Generation On-site/Off-site Treatment Reuse/Recycle Disposal
2009

Storage

3.2         ton/day

0.5         %

On-site Reuse/Recycle Reuse/Recycle

26.4       ton/day 8.9         ton/day 8.9         ton/day

4.5         % 1.6         % 0.0 ton/day 1.6         %

Treatment

2.9         ton/day

0.5         % 2.9 ton/day

Generation Disposal Reduction On-site disposal

591.5     ton/day 11.4       ton/day 14.3       ton/day

100.0     % 1.9         % 2.4         %

Reuse/Recycle ?
220.2     ton/day

37.3       %

Off-site Treatment ? Residue

565.1     ton/day 246.4     ton/day ? ton/day

95.5       % 41.6       % ? %

Reuse/Recycle/Reduction

Disposal ? ton/day Final disposal

98.5       ton/day ? ton/day

16.6       % ? %

1. Current IWM in PIM: IWM Flow 
(3): Health waste

Geração On-site/Off-site Tratamento Reciclagem Descarte
2009

Armazenagem
-        kg/dia
-        %

On-site Reuso/Reciclagem Reuso/Reciclagem
-        kg/dia -        kg/dia -        kg/dia
-        % 0.1         % -              kg/dia 0.1        %

Tratamento
-        kg/dia
-        % -              kg/dia

Geração Disposção Redução Disposção
391.2    kg/dia -        kg/dia -        kg/dia
100.0    % -        % -        %

Reuso/Reciclagem ?

17.5      kg/dia
4.5        %

Off-site Tratamento ? Resíduo
391.2    kg/dia 120.9    kg/dia ? kg/dia
100.0    % 30.9      % ? %

Reuso/Reciclagem/Redução
Disposção -              kg/dia Disposção Final

252.8     kg/dia ? kg/dia
64.7       % ? %

Generation On-site/Off-site Treatment Reuse/Recycle Disposal
2009

Storage
-        kg/day
-        %

On-site Reuse/Recycle Reuse/Recycle
-        kg/day -        kg/day -        kg/day
-        % -        % 0.0 kg/day -        %

Treatment
-        kg/day
-        % 0 kg/day

Generation Disposal Reduction On-site disposal
391.2    kg/day -        kg/day -        kg/day
100.0    % -        % -        %

Reuse/Recycle ?
17.5      kg/day
4.5        %

Off-site Treatment ? Residue
391.2    kg/day 120.9    kg/day ? kg/day
100.0    % 30.9      % ? %

Reuse/Recycle/Reduction
Disposal 0.0 kg/day Final disposal

252.8     kg/day ? kg/day
64.6       % ? %

1. Current IWM in PIM: IWM Flow 
(4): Construction waste

Generation On-site/Off-site Treatment Reuse/Recycle Disposal
2009

Storage
-        ton/day

-        %

On-site Reuse/Recycle Reuse/Recycle

-        ton/day -        ton/day -        ton/day

-        % -        % -        ton/day -        %

Treatment

-        ton/day

-        % -        ton/day

Generation Disposal Reduction On-site disposal

37.0       ton/day -        ton/day -        ton/day

100.0     % -        % -        %

Reuse/Recycle ?
-        ton/day

-        %

Off-site Treatment ? Residue

37.0       ton/day -        ton/day ? ton/day

100.0     % -        % ? %

Reuse/Recycle/Reduction

Disposal -        ton/day Final disposal

37.0       ton/day ? ton/day

100.0     % ? %

2. Current IWM issues:
On-site (Factory) IWM Issues (1)

1. Extremely low on-site waste treatment 
and disposal at factories

46.153.93. Mie Prefecture, Japan 
(2000)

65.035.02. Bangkok Metropolitan 
Area, Thailand (2002)

100.00.0Construction Waste
100.00.0Health Waste

95.54.5General Industrial Waste 
95.84.21. PIM Industrial Waste

Off-site 
disposal (%)

On-site disposal 
(%)

Study Area

2. Current IWM issues:
On-site (Factory) IWM Issues (2)

2. Lack of incentive to construct a system for 
appropriate on-site waste management

• The majority of 
factories (78.8%) have 
not formulated a IWM 
improvement plan.        

• Furthermore, many 
factories (70.2%) are 
without a plan to 
promote 3R.

-Factory Survey Results

Steps to establish appropriate 
system for on-site IWM:

1.Reduce waste generation

2.Conduct on-site reuse or 
recycling

3.Establish appropriate off-
site treatment and disposal 
for discharged IW.

2. Current IWM issues:
On-site (Factory) IWM Issues (3)

3. Insufficient understanding of off-site 
disposal of IW 

“The first step to ‘constructing an appropriate system of 
industrial waste management’ is to correctly understand 
actual disposal of IW.”

Reasons for this issue are:

• Factory lack of interest in off-site disposal 

• Lack of an established waste manifest system 

• Insufficient submission of waste inventories 

• Insufficient management of waste inventories

2. Current IWM issues:
On-site (Factory) IWM Issues (4)

4. Use of pollution control facilities

Any business with 40 or more employees 
must install wastewater treatment facilities 
-Manaus City regulation (Law No. 1,192/2007)

This suggests there are 
factories that are operating 
in defiance of the city 
regulation and polluting the 
igarape with effluent.  

• Installation rate of treatment facilities for wastewater 

from non-manufacturing processes = 54.3%.

PIM Factories
Average 

number of 
Employees

: 264

Relatively 
large in 
scale
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2. Current IWM issues:
Off-site IWM Issues (1)

1. Insufficient understanding of actual 
conditions concerning waste service 
companies

*2: These 23 companies were found by the local consultant

(Note) *1: Of these 67 companies, 35 were on the IPAAM WSC list, and 
32 were added by the local consultant

90Total
23*2Without Environmental License

67*1With Environmental License

Number of WSCsWSC Classification

The number of WSCs is uncertaina

2. Current IWM issues: 
Off-site IWM Issues (2)

Discord between WSC operation and 
environmental licenses

Possession of 
Environmental 

License 

1) Collection / 
Transportation

2) 
Intermediate 
Treatment 

3) Final 
Disposal 

4) Reuse / 
Recycling Total 

With  41 9 10 42 102 
Without 7 0 0 18 25 

Total 48 9 10 60 127 

 
Possession of 
Environmental 

License 

Collection / 
Transportation

Intermediate 
Treatment 

Final 
Disposal

Reuse / 
Recycling 

Unable to 
categorize 

*1 
Total 

With EL 26 24 0 21 4 75 

Results after checking environmental licenses of WSCs

Replies from surveyed WSCs

b

1. Insufficient 
understanding of 
actual conditions 
concerning waste 
service companies

 

2. Current IWM issues:
Off-site IWM Issues (3)

At least 23 were identified -WSC survey

Non-licensed WSCs

2. Secure Final Destination

• Final disposal site without operation license: 

= No licensed landfill in PIM…but 10 WSCs doing final 
disposal activities

Japan: Japan: 
43.5%43.5%

• Promote Co-processing
Co-processing at a cement factory is a 
environmentally desirable form of final 
destination, but currently only a very limited 
ratio to production volume. 

PIM: PIM: 
0.84%0.84%

c

1. Insufficient 
understanding of 
actual conditions 
concerning waste 
service companies

2. Current IWM issues:
Off-site IWM Issues (4)

• Poor Business Environment for Industrial 
Waste Disposal

• Fierce competition between WSCs 

• Extremely low disposal fees 

Greatly limits the ability to attract investment for the 
construction and operation of appropriate treatment 
and disposal facilities.

Manaus City landfill does 
not collect a disposal fee

Some WSCs are without an 
environmental license

Some entities discharge 
waste with little concern for 

proper disposal

Administration does not have a 
clear picture of actual WSC 

practices, including the 
licensed entities

2. Secure Final 
Destination

 

2. Current IWM issues:
Issues on Administration of IWM (1)

1. Organizational Structure

Legal System: 

The required legal system to carry out IWM is in place. 
The problem is developing the tools and the 
organizational structure needed to enforce the law.

State-level Structure:

Strengthening the organizational structure is needed at 
the State level which is responsible for actual 
administration of IWM according to the law.  

2. Current IWM issues:
Issues on Administration of IWM (2)

2. Improvement and Upgrading of 
Management Tools 

• Improve factory database keeping it up-to-date.

• Improve database of waste inventories, which show the 
amount and composition of IW generated at factories as 
well as management conditions.

• Improve the waste manifest system in order to track and 
monitor where and how IW discharged from factories is 
being disposed. 

• Develop a registry and management database for
industrial waste service companies (WSCs).

 

2. Current IWM issues:
Issues on Administration of IWM (3)

3. Strengthening Regulation

Better cooperation needed between:
• Administrative Entities Other Admin Entities

• Administration  Dischargers of Waste

• Administration WSCs

• Administration Dischargers WSCs

Step up control of illegalities--non-licensed operators, 
illegal dumping, and unsound treatment & disposal routes--
and eliminate them.

4. Insufficient Cooperation among 
Administration, Dischargers and Waste 
Service Companies 

Thank you very much for 
your attention

Alexandre Kadota
alexandre.kadota@gmail.com
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Presentation 3 for Seminar (May 27, 2010): Off-site IWM in Japan 

1

Industrial Waste Management 
Master Plan (Draft) in PIM

May 27, 2010
Counterpart to JICA Study Team

Study for the Development of an 
Integrated Solution Related to 
Industrial Waste Management in 
the Industrial Pole of Manaus

Session 3

2

Agenda

1. Objective of the Industrial Waste 
Management (IWM) Master Plan 
(M/P) in PIM

2. Future Estimation of IW Generation 
3. Outline of IWM M/P in PIM

3

1. Objective of the Industrial 
Waste Management M/P in PIM

Target year of the Master Plan is 2015. 
5-year Action Plan.

Objective: To establish an appropriate 
IWM system in PIM in 2015. 
Requirements to reach the proposed 
objective:

1.Establish appropriate treatment/disposal of IW 
and the 3Rs (Reduce, Reuse, Recycle) in PIM.

2.Avoid improper treatment and disposal.

3.Eliminate negative environmental impacts.

2. Future Estimation of IW 
Generation

Target wastes are:
General Industrial Waste
Health Waste
Construction Waste 

General Industrial Waste 
Generation 

(tons of waste/yr)

Scale of 
Industrial Activity 

production amount
Industrial sales
Number of employees

Waste Generation Intensity
(tons of waste) 

per unit production
per unit industrial sales
per employee

STEP 1 Estimating waste generation intensity 
by types of industry

2.1 Methodology for estimating future 
general IW generation (1)

STEP 2 Projection of the future industrial 
activities in PIM area

Business-as-Usual Scenario

Assuming that the past trend of industrial growth will be 
maintained and reflected in the future trend,

Based on the production output data during 2004-2008 
for each type of industry, future growth trend is 
estimated through approximate function analysis 
(statistical analysis method).

Future growth trend is converted into the future 
number of employees for each type of industry to 
estimate the future general industrial waste generation

2.1 Methodology for estimating the future 
general IW generation (2)

STEP 2 Projection of the future industrial output 
in the PIM area

(Example) Past Trend Future Projection 

2.1 Methodology for estimating the future 
general IW generation (3)

STEP 3 Future Estimation of Industrial 
Waste Generation

∑∑
= =

=
n

i

m

j
GijMiIWG

1 1
)*(

IWG Industrial Waste Generation (ton/year)

i Factory type

j Type of industrial waste

M Number of Employees

G Waste Generation Rate (ton/employee/year)

2.1 Methodology for estimating the future 
general IW generation (4)
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Total 
Generation

737.7ton/day

Large generation 
sources 

Type of Industry Waste Gen
(ton/day)

F04 Electric, electronic, 
and communication 
appliances industry

176.0

F17 Transport 
Machinery

186.6

F10 Paper industry 99.4

F07 Metallurgy 117.5

F14 Plastic Industry 52.6

F06 Mechanical 52.9

Sub-total 685.0

93% of the total 
indust r ial waste comes 
from t he same 6 types 
of indust r ies as in 
2009.

2.2 Future General IW Generation (PIM Area in 
2015) by Type of Industry

Composition of General Industrial Waste
Type of Waste Waste Gen 

(ton/day)

Non-Hazardous Industrial 
Waste

580.5

Metal  scrap 218.0

Waste Paper 137.2

Waste/scrap plastic 62.8

Others 162.5
Hazardous Industrial 
Waste

157.2

Waste Oil 27.0

Sludge (Organic/Inorganic) 24.9

Organic Compounds 22.5

Others 82.8
Total 737.7

Approx imately 21% 
of the total indust r ial 
waste is hazardous.

No signi ficant  change 
in composit ion of 
indust r ial waste during 
2009-2015

Total indust rial waste 
generat ion wil l 
increase by 3 .7%/ year 
during 2009-2015

2.2 Future General IW Generation (PIM Area in 
2015) by Type of Waste

 
2.3 Health and Construction Waste 

Generation (1)

GR of 
Clinics & 
Factories

Current GA
of Health & 
Construction 
Waste

GR of an 
Employee

Future GA of 
Health & 
Construction 
Waste

Generation rate (GR) of those that had construction work within 
the previous year: kg/clinic/day & kg/factory/day

Total generation amount (GA) of PIM health 
waste & construction waste. GR x No. of Factories 
(PIM: 124 clinics & 123 construction projects)     
= Current GA in PIM for those wastes

Generation rate of an employee 
(GRe) = GA/116,192 (No. of 
employees in 2009)

2.3 Health and Construction Waste 
Generation (2)

Generation amount (GA) in 2015 calculated by:
GA = GR x 148,936 (No. of employees in 2015)

Forecast of Generation Amount for Construction 
Waste in 2015

47.540.000.000.2647.28Construction Waste 
Generation in 2015

36.960.000.000.1736.79Construction Waste 
Generation in 2009

TotalClass 
D

Class 
C

Class 
B

Class 
AClass

 
2.3 Health and Construction Waste 

Generation (3)

Forecast of Generation Amount for Health 
Waste in 2015

500.5391.23.36Total

244.3190.71.64Group D
92.371.70.62Group E

0.00.00.00Group C
56.644.00.38Group B

0.0---A.5
53.642.40.36A.4
20.916.30.14A.3

0.00.00.00A.2
32.826.10.22A.1Group A

kg/daykg/day
20152009

g/employee/day

Generation amountGeneration Rate
Waste Category

14

3. Outline of IWM M/P: 
Current Issues of IWM in PIM

a. Clarification of Industrial Waste 
Treatment and Disposal Practices

b. Lack of a Landfill with Operation 
License

c. Inconsistent Administration of the 
Industrial Waste Management System 

d. Poor Business Environment for 
Industrial Waste Treatment and 
Disposal

 
3. Outline of IWM M/P: Approach and Measure

16

Approach A. Understand Actual Treatment 
and Disposal of Industrial Waste
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17

Measure A1. Establish Waste 
Manifest System (WMS) (1)

Objective: IPAAM is in charge of the 
IWM conditions from discharge to final 
destination. 
Content:
1.IPAAM will issue a set a format for 

the waste manifest in Amazonas State, 
collaborating with the INEA (State 
Institute of Environment) of Rio de 
Janeiro and others.

2.Waste manifest on-line. 

18

Measure A1. Establish Waste 
Manifest System (WMS) (2)

19

Measure A2. Report Location of Final 
Destination (1)

Objective: Until the manifest system is 
established, IPAAM will understand 
and manage the final destination of 
factory waste.
Content:
IPAAM requires generators (factories) to 
specify final destination of industrial wastes 
on the application for operational license. 
IPAAM requires all waste service companies 
to specify the final destination of wastes 
they are contracted to handle.

20

Measure A2. Report Location of Final 
Destination (2)

Submit Final Destination 
Documentation

Waste Flow 
Verification

Required 
Reporting of 

Final 
Destination

Required 
Reporting of 

Final 
Destination

Required 
Reporting of Final 

Destination

Reporting of Final 
Destination

Environmental 
License 

Application

21

Measure A3. Ensure Submission of 
All Waste Inventories (1)

Objective: Raise the number of Waste 
Inventories submitted from 1/4th to 100%.
Content:

1.Develop a waste inventory database (WI_DB).
2.Standardize WI reporting form in order to 

standardize input into WI_DB, and prepare 
guidelines. 

3.Instruct factories to appoint an IWM officer that 
will prepare the WI. 

4.Hold explanatory meetings on how to fill out WIs
to ensure IWM officers at all factories understand 
the reporting forms. 

5.Arrange on-line preparation of WI

22

Measure A3. Encourage Submission of WI (2)

23

Measure A3. Encourage Submission of WI (3)

F
ac

to
ri
e
s 

(G
en

e
ra

to
rs

)

2009 2010 2011

24

Approach B. Secure Industrial Waste 
Final Destination 
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25

Measure B1. New IW Landfill

Objective: Construct a new IW disposal site 
as the primary final destination for IW 
Content:

1.Create a system where waste generators bear the 
necessary disposal fee. 

2.Create an environment that promotes proper 
treatment and disposal

3.In addition to beneficial policies in the tax system, 
consider subsidies or other funding schemes for the 
construction of the landfill.

4.Make sufficient social and environmental 
considerations.

26

Measure B2. Provisional Measures 
Measure B2.1. Use of Manaus Municipal Landfill (1)

Objective: Use Manaus Municipal landfill as 
Final Destination until the new landfill is 
operational.
Content:

1.Construct a dedicated site for Non-HIW & 
Non-inert industrial waste at one section of 
the Manaus Municipal landfill (ATRINI: Non-
HIW & Non-inert Temporary Disposal Site).

2.Generators will pay a disposal fee for 
ATRINI.

3.IW shall be disposed of at ATRINI, which is 
strictly separate from the disposal site for 
municipal waste.

 

27

Measure B2.1. Use of Manaus Municipal Landfill (2)

28

Measure B2.2. Measures and methods for the 
Appropriate Treatment of Hazardous 

Industrial Waste (HIW) (1)

Objective: Indicate measures and promotion 
methods for the appropriate treatment of 
hazardous industrial wastes.
Content:

1.Promote co-processing which utilizes waste as fuel 
and /or raw material. 

2.For HIW inappropriate for co-processing, detoxify at 
an IPAAM approved treatment facility and disposal of 
residue in ATRINI.

3.For HIW that cannot be treated, it will be taken to a 
treatment and disposal facility in another state. The 
storage at the factory for a later disposal in 
Amazonas, should be approved by IPAAM.

 

29

Measure B2.2. Measures and methods for the 
appropriate treatment of hazardous 

industrial wastes (HIW) (2)

30

Measure B2.3. Co-processing (1)

Objective: Indicate promotion methods for 
co-processing, which is ideal for 
appropriate treatment /disposal of 
industrial waste.
Content:

1.Indicate cement factory treatment and the 
methods for that. 

2.In co-processing, it is necessary to foster 
companies (blenders) that will be able to blend 
the several kinds of wastes to be accepted by 
the cement factories.

 

31

Measure B2.3. Promote Co-processing (2)

Steel Plant

Coal Power plant

Other wastes

Segregation &
I ncineration

Additives mixing

I ncineration

Blast Furnece
slag

Coal ash

Fuel for cement

De-sulfurization
gypsum

Ash

Raw
M aterial

for cement

Ash

Natural resources

Cement and concrete products

Conservation of
natural

resources

Global warming
prevention

Prolong the l ife of
final disposal site

Additives

Municipal
waste

Sewer Sludge

Cement plant H ousehold

I ndustrial
Cluster ing

Recycl ing of
domestic wastes

32

Measure B2.3. 
Promote Co-processing (3)

One blending company providing liquid waste
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33

Approach C. Administration of Industrial 
Waste Management

34

Measure C1. Strengthen Organizational Capacity 

of Industrial Waste Management

Objective: Strengthen IPAAM and SUFRAMA
Content:

1.Appoint an officer in charge of IWM at the 
Environmental Licensing Management Section (GELI) 
at IPAAM.
a) The IWM officer will work with Information 
Analysis Management (GEAI) to develop and manage 
a waste service companies database (WSC_DB).

2. SUFRAMA will establish an Industrial Waste 
Management Group (IWM Group) and officially 
appoint IWM officers.
a) The IWM officers will work with the IT engineer of 
CGMOI (Modernization and Informatics General 
Coordination) and develop a waste inventory 
database (WI_DB).
b) Analyze the data in the WI_DB and work with 
IPAAM to submit a PIM IWM Report to IBAMA and 
the State Public Ministry.

35

Measure C2. Improve Management System of 

Waste Service Companies (WSCs) (1)

Objective: Know the WSCs holding environmental 
licenses and the activities therein and indicate a plan 
to correct non-licensed companies and activities.
Content:

1.Enter WSCs under the standardized codes.
2.Systemize conditions to obtain a license to operate as 

waste treatment company. 
3.Instruct WSCs to obtain an operational license as 

appropriate with their actual activities. : 
collection and transportation 
intermediate treatment 
reuse and recycling
final disposal

4.Develop a WSC_DB and enter approved companies. 
Make information on these licensed WSCs available to 
waste generators.

5. Regulate both against generators contracting non-
licensed WSCs and licensed WSCs conducting 
inappropriate treatment and disposal activities.

Measure C2. 
Improve 
Management 
System of WSCs

(2)

37

Measure C2. Improve Management System of WSCs (3)

W
S
C

s 
&
 

G
e
n
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o
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38

Measure C3. Strengthen Technical and Legal 
Regulations

Objective: Indicate preventive measures for 
inappropriate treatment/disposal.
Content:

1.Make use of the WSC_DB and its licensing 
and management system to promote 
regulation against improper 
treatment/disposal by WSCs.

2.Promote regulations against improper 
treatment/disposal through securing 
contractual agreements between waste 
generators and only licensed companies.

39

Measure C4. 
Strengthen Cooperation between 

Administration, Generators and WSCs (1)

Objective: Make a measure for administration, 
generators and WSCs to collaborate in order 
to realize the “establishment of appropriate 
industrial waste management system”.
Content:

1.Promote cooperation between 
administration bodies. 

2.Promote cooperation between 
administration and waste generators. 

3.Promote cooperation between 
administration and waste service companies 
(WSCs). 

4.Strengthen cooperation between 
administration, generators, and WSCs.

40

Measure C4. Strengthen Cooperation between 

Administration, Generators and WSCs (2)

CCPIWMP

Member of Committee
- SUFRAMA
- IPAAM
- SEMMA
- SEMULSP
- UGP/PROSAMIM
- FIEAM
- CIEAM
- CCINB-AM

GENERATOR WSC

PIWMPC
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41

Approach D. Business Environment for 
Waste Service Companies 

42

Measure D1. Make Manaus Municipal 

Landfill Fee-based

Objective: Make the Manaus Municipal landfill, 
which accepts the largest amount of 
industrial waste, fee-based by collecting a 
fee necessary for appropriate disposal
Content:

1. SUFRAMA in cooperation with IPAAM will work with 
Manaus Municipality so that a dedicated site for Non-
HIW & Non-inert IW can be constructed and make the 
necessary efforts to achieve construction. 

2. Once it is constructed, SUFRAMA and IPAAM will work 
to ensure that Manaus City strictly manages the site to 
keep municipal waste separate from Non-HIW & Non-
inert IW, and also so that a fee is collected to recover 
the necessary investment and operation costs.

 

43

Measure D2. Regulate Improper 

Waste Disposal

Objective: Once the administration prepares 
a system for IWM, indicate a regulation 
measure against the improper 
treatment/disposal for industrial waste 
generators and WSCs.
Content:

1.IPAAM will work with SUFRAMA for waste generators 
to recognize the need for costs corresponding with 
proper treatment and disposal. 

2.IPAAM will strengthen its regulation against non-
licensed entities. 

3.IPAAM will strengthen its regulation against 
improper treatment/disposal by licensed companies.

44

Measure D3. Publicize, Educate and Train 

Generators and WSCs

Objective: Indicate measure to publicize, 
educate and train waste generators and 
WSCs.
Content:

1.Actively publicize information on WSCs to waste 
generators (factories). 

2.Provide training and guidance on technical 
information to promote the 3Rs in factories. 

3.Hold seminars for WSCs and provide training 
and guidance on technical information for 
appropriate treatment and disposal.

 

45

Measure D4. Cultivate Preferred Waste 

Service Companies

Objective: Indicate measure to cultivate 
preferred waste service companies.
Content:

1.Proactively introduce good examples from advanced 
states, such as Sao Paulo, and improve the business 
environment for WSCs. 

2.Consider introducing the system now used by many 
Prefectures in Japan for “Promotion of Preferred 
Waste Service Companies”.

46

Jose Felicio Haddad
jfhaddad@saniplanengenharia.com.br

(21) 3326-4464
(21) 8272-3655

Thank you for your attention!

 
 

2-90



The Study for the Development of an Integrated Solution Related JICA  
to Industrial Waste Management in the Industrial Pole of Manaus KOKUSAI KOGYO CO.,LTD             
2.6 Seminar  EX CORPORATION 

 
Presentation 4 for Seminar (May 27, 2010): Good Practices of IWM in Brazil and Japan 

1

Good Practices of 
Industrial Waste 

Management (IWM) 
in Brazil and Japan

May 27, 2010
Counterpart to JICA Study Team

For the Study for the Development of 
an Integrated Solution Related to 
Industrial Waste Management in the 
Industrial Pole of Manaus

Session 4

2

Agenda

1. Good Examples of On-site Management
On-site = At Generation Sources (i.e. factories)

“Zero Emission” and IWM in Japan Today
Example 1: Kokubo Industrial Estate 
Example 2: Suzuka Factory of Honda

2. Good Examples of Off-site Management
Japan (Iwate Prefecture): 

Waste Service Company Rating System and 
Environmental Fund in Iwate Prefecture 

Brazil (State of Sao Paulo): 
Sao Jose Dos Campos Landfill

3

Good Examples of On-site Management

1. On-site IWM in Japan Today

Why do so many factories in Japan aim for 
“Zero Emission”?

1. Off-site disposal is very 
expensive, especially 
landfill disposal fees

Reduce, reuse and recycle 
waste in the factory as 
much as possible (3Rs)

2. Government waste 
management policy

3. Consumer support

Basic Law for Establishing a 
Recycling-based Society

(2000)

Support for “environmentally 
friendly” companies

4

Armazenagem
-
- ％

On-site Reuso/Reciclagem Reuso/Reciclagem
1.952 470 470
53,9 ％ 13,0 ％ 13,0 ％

Tratamento
1.477 Redução

40,8 ％

Geração Disposção Disposção
3.619 5 5
100,0 ％ 0,1 ％ 0,1 ％

Unidade Reuso/Reciclagem Reuso/Reciclagem
1.000 tonelada/ano 1.012 1.012

28,0 ％ 28,0 ％

Off-site Tratamento
1.667 315 Redução
46,1 ％ 8,7 ％

Disposção Disposção
340 340
9,4 ％ 9,4 ％

1. Industrial Waste Flow
in Mie Prefecture, Japan (2000)

Note: On-site management is OVER HALF: 53.9%

5

Geração On-site/Off-site Tratamento Reciclagem Descarte
2009

Armazenagem

3.2            tonelada/dia

0.5            %

On-site Reuso/Reciclagem Reuso/Reciclagem

26.4      tonelada/dia 8.9         tonelada/dia 8.9            tonelada/dia

4.2        % 1.5         % -              tonelada/dia 1.5            %

Tratamento

2.9        tonelada/dia

0.5        % 2.9                    tonelada/dia

Geração Disposção Redução Disposção

628.9    tonelada/dia 11.4       tonelada/dia 14.3      tonelada/dia

100.0    % 1.8         % 2.3        %

Reuso/Reciclagem ?

220.2        tonelada/dia

35.0          %

Off-site Tratamento ? Resíduo

602.5    tonelada/dia 246.5    tonelada/dia ? tonelada/dia

95.8      % 39.2      % ? %

Reuso/Reciclagem/Redução

Disposção ? tonelada/dia Disposção Final

135.8     tonelada/dia ? tonelada/dia

21.7       % ? %

Note: ALMOST ALL is managed off-site: 95.8 %

1. Industrial Waste Flow in PIM (2009)

6

1.1 “Zero Emission” Industrial Park: 
Kokubo Industrial Park

Established in 1975 
28 Factories (as of April 2009)

Over 5,000 employees
958,400 sq. meter area
Total production value (2008): 

363.7 billion yen (US$3.9 billion)

Background

A problem with the landfill revealed in early 
1990 prompted all 28 companies to work 
together so that the industrial park would 
generate zero landfill waste.

On-site 
Example 1

7

1.1 “Zero Emission” Industrial Park: 
Kokubo Industrial Park (2)

Established a research committee for zero 
emission industrial waste management.
Established common rules inside the 
industrial park
Applied new technologies for waste 
treatment
Established a joint policy of sustainability; 
reuse and recycling within the industrial 
park (the concept of “zero emission”)

Overview of Approach

On-site 
Example 1

8

1.1 Kokubo Industrial Park (3)

1. Prepare a Manual:
A manual is prepared on internal management of 
waste (e.g. waste reduction, separation)
Each company takes responsibility to implement 
the 3Rs.

2. Reduce Waste:
Raw materials and wastes are reduced through 
improvements in production methods
Packaging waste is reduced by using reusable 
containers for parts and raw material supply.
Office waste is reduced by making double-sided 
copies and using recycled paper

Approach

On-site 
Example 1
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1.1 Kokubo Industrial Park (4)
3. Separate Wastes 

Wastes are carefully separated according to 
recycling category using a color scheme

Blue: Paper and Cardboard

Yellow: Metals

Green: Glass

Red: Plastics

Brown: Organic wastes

Orange: Hazardous wastes

Black: Wood

Gray: General non-recyclable wastes 
or mixed, contaminated or not 
capable of separation

Purple: Radioactive wastes

White: Health service wastes

On-site 
Example 1 1.1 Kokubo Industrial Park (5)

4. Pre-process by compressing and cutting 
wastes for storage and transportation

5. Use special storage containers for each type 
of waste, placed appropriately to facilitate 
off-site recycling and treatment

On-site 
Example 1

 

11

1.1 Kokubo Industrial Park (6)
On-site 
Example 1

12

1.1 Kokubo Industrial Park (7)
On-site 
Example 1

 

13

1.1 Kokubo Industrial Park (8): 
Policy of Zero Emission

1. Commitment
Environmental awareness

Selection of effective waste management

Encouraging use of recycled products

2. Technology
Application of proper recycling and waste 
recovery methods

3. Systematization
Compliance with requirements set by ISO 14001

What are the necessary elements to 
implement a zero-emission project?

On-site 
Example 1

14

1.2 Suzuka Factory of Honda Co., Ltd.

“Green Factory Plan” contained a zero-
emission target (see next slide)

Zero-emission is defined as “No IW for final 
disposal (landfill) shall be discharged outside 
the factory”
A Zero-emission Team created as part of the 
“Green Factory Project” in 1997. 
Became Japan’s 1st zero-emission automobile 
manufacturing company in 1999.

On-site 
Example 2

Background
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1.2 Suzuka (2): Green Factory Plan

On-site 
Example 2
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1.2 Suzuka (3): View of the Plans

Plastics

Glass

Aluminum

Paper

On-site 
Example 2

Bottles
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2. Good Examples of Off-site Management

To establish good off-site management, 
there needs to be close coordination 
between 3 parties:

Off-site Example 1: 
in Japan

Off-site Example 2: 
in Brazil

Receptors

(WSCs)

Administration

Generators

(Factories)
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2.1 Good Example: Iwate Prefecture (1)

1999: Companies prosecuted for illegally 
dumping 920,000 m3 of waste.
2000: Companies went bankrupt and the 
Prefectural Government was left 
responsible for the clean-up costs. 

Off-site Example 1: in Japan

Background

1991: Two WSCs began illegal dumping of 
industrial wastes, including hazardous 
wastes. 

Licensed for intermediate treatment (composting 
IW), but not licensed for landfill operations.
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2.1 Iwate Prefecture (2)

Prefectural Government found generators
which entrusted their IW to those companies.
2010: In March this year, 28 generators 
agreed to pay the clean-up costs.

Background

Off-site Example 1: in Japan

This led to the introduction of a waste service company 
rating system & environmental fund system
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2.1 Iwate Prefecture (3) 
Waste Service Company Rating System

Rating System
WSCs are approved by the prefecture.
They are rated into one of 3 levels 
according to a fixed standard. 
Rating is valid for 2 years.
Society can trust these WSCs more
Waste generators have meaningful 
information to select preferred WSCs. 

Off-site Example 1: in Japan

Prefectural “Ordinances for a Recycling-based Society”

established rating system & environmental fund

21

2.1 Iwate Prefecture (4) 
Environmental Fund System

Environmental Fund System
Fund is operated by Iwate Prefecture 
Industrial Waste Consortium
WSCs prepare the fund, each company 
contributing ¥1 million (or ¥0.5 million for 
members of Industrial Waste Consortium)
Used if necessary to deal with urgent 
incidents. 
Allows WSCs to appeal to waste generators 
with more reliable disposal qualifications.

Off-site Example 1: in Japan

23

2.2 Sao Jose Dos Campos Landfill (1)

Established in 1985 as a private landfill
Brazil’s first HW (Class I) landfill 
Brazil’s first ISO 14000 certified landfill
756,000 sq. meter area
Developed cell by cell, with a limited 
operation area: 120m x 30m x 8m

Background

Off-site Example 2: in Brazil

When the municipal landfill refused to accept 
HW & Non-HW in 2007... 

Factories requested Sao Jose Dos 
Campos Landfill to accept their Non-HW.

24

2.2 Sao Jose Dos Campos Landfill (2)

Since 2007: 

HW landfill began operations to dispose of 
Class II-A waste (Non-HW) from factories. 

Municipal regulation provided a new business 
opportunity for private entities

Avoids mixing Non-HW at high-risk of 
containing hazardous waste with low-risk 
municipal waste.

Clients visit the site twice a year to confirm 
the final destination of their wastes, and 
CETESB every month.

Off-site Example 2: in Brazil

Background
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2.2 Good Example: Sao Paulo State
Sao Jose Dos Campos Landfill

Off-site Example 2: in Brazil
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Overview of 
the landfill

Current HW Landfill

New HW Landfill

Previous HW Landfill

Off-site Example 2: in Brazil

2.2 Sao Jose Dos 
Campos Landfill (3)
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Off-site Example 2: in Brazil

Previous Non-HW 
Landfill

Leachate Collection

Current Non-HW Landfill

2.2 Sao Jose Dos 
Campos Landfill (4)

Overview of 
the landfill
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Off-site Example 2: in Brazil

Inside Monitoring Well

Construction Waste 
Recycling

Monitoring Well

2.2 Sao Jose Dos 
Campos Landfill (5)

Overview of 
the landfill
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Off-site Example 2: in Brazil

2.2 Sao Jose Dos 
Campos Landfill (6)

Laboratory

Laboratory Samples

Construction Waste 
Recycling

Overview of 
the landfill
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Thank you very much for 
your attention

Rita Marie
rita.marie@suframa.gov.br

Armando Bandeira
asjunior@suframa.gov.br

 

 

Presentation 5 for Seminar (May 27, 2010): Waste Inventory Database 

Development of the Wastes 
Inventory Data Base

WI_DB

Session 5

May 27, 2010
Counterpart to JICA Study Team
For the Study for the Development of an Integrated 
Solution Related to Industrial Waste Management in 
the Industrial Pole of Manaus

Resolution CONAMA N. 313 from 29 October 2002
(Industrial Wastes National Inventory)

- In 2002, the National Council of the Environment 
(CONAMA) issued Resolution 313.
- According to this Resolution (Art. 8), each Industry 
should register monthly (and keep) the wastes generation 
data in order to get information for the National Industrial 
Wastes Inventory.

- The environment state organizations should submit to 
IBAMA the data of the Wastes Inventories (Art. 4). 

Wastes Inventory: Is the set of information about 
the generation, characteristics, storage, transport, 
treatment, reuse, recycling, recovery and final disposal 
of the wastes generated by the industries.
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