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Pollution in Onça Watershed, in Belo Horizonte
Picture: Michelle Parron & Bianca Aun

Waste along Das Velhas River in 
Santa Luzia (2017).

Picture: Leandro Durães



sewage collection sewage treatment

56% coverage 39% treated



Dumping ground city 
Vespasiano 
Picture: Municipal Director 
Plan Revision Team

Controlled landfill in the city 
Itatiaiuçu

Picture: Municipal Director Plan 
Revision Team



waste disposal

around 13% of the population, 
or almost 780.000 people 
do not have adequate waste 
disposal



RMBH
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urban
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• overlaps with food 
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• waste disposal and sewage 
treatment are already intermunicipal

• regional waste management
focused mainly on construction 
and health wastes
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 Studying RMBH through Urban Metabolism 
perspective can give insights on how to deal with 
its current and future environmental challenges 

by managing better its resources related to 
wastewater and waste. 

!



How to develop a feasible regional strategy for 
RMBH’s wastewater and solid waste flows? 

?



4-create a 
catalog of 
solutions

5-design a 
regional 
strategy

6-reflect 
upon the 
process

2-analyze 
current 

metabolism

1-understand 
existing 

challenges

3-identify 
zones of 

intervention

methodology



metabolic analysis
wastewater
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majority:

collection / no treatment
collection / treatment



outputs 

collection/
no treatment

no collection/
no treatment

individual
solution

collection/
treatment

401.829

379.932

106.028

22.443

83.733

379.932

106.028

8.978

(kg BOD/day) (kg BOD/day)
inputs 

treatment
(if existent)



City Population without sewage 
treatment (2013) 

Remaining Bulk  
(kg BOD/day - 2013) 

Belo Horizonte 236.264 33.930 

Ribeirão das Neves 280.594 15.740 

Contagem 101.156 10.299 

Ibirité 162.840 8.938 

Sabará 123.303 6.885 

Betim  93.049 6.310 

Santa Luzia 50.993 4.365 
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metabolic flow
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metabolic flow

drinking water network
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metabolic flow

untreated sewage discharge
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metabolic flow
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metabolic flow
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metabolic flow

main cities without treatment
and largest contributors for 
river pollution
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metabolic analysis
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waste disposal

around 13% of the population, 
or almost 780.000 people 
do not have adequate waste 
disposal



household waste x recyclable waste

household waste collection recyclables collection



outputs 
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City Waste collection coverage 
(2015)  

Population without waste 
coverage (2015) 

Capim Branco 77,8% 2.117 

Mateus Leme 79,7% 6.110 

Florestal 83,4% 1.197 

Jaboticatubas 86% 3.052 

Baldim 88% 1.071 

 

City Lowest and highest waste 
collection per capita Population 

Capim branco 
 

0,13 9537 
 

Florestal 0,16 7209 
 

Baldim 
 

0,23 8071 
 

Brumadinho 1,39 37.857 

Vespasiano 2,82 118.557 

 

City Type of waste disposal 
(inadequate) - 2015 

Population (>50.000) 
(2015) 

Esmeraldas Dumping ground 67.208 

Santa Luzia Controlled landfill 216.254 

Ribeirão das Neves Controlled landfill 322.659 

 

City 
Population with 
recyclables collection 
<20% (2015) 

Population (>50.000) 
(2015) 

Nova Lima 0% 89.900 

Sabará 0% 134.382 

Santa Luzia 0% 216.254 

Ibirité 2,88% 173.873 

Belo Horizonte 15% 2.302.557 

Contagem 20% 648.766 
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metabolic flow
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metabolic flow
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metabolic flow

waste flows
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metabolic flow

main cities with inadequate 
waste disposal 
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metabolic flow

recyclables facilities
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metabolic flow

recycling flows
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metabolic flow

cities with lowest recycling 
collection (<20%)
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conclusions
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what if instead of aiming to connect 100% 
of the population to a centralized system, 
decentralized solutions could be applied? 

?



decentralization
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3-step analysis: current situation
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conclusion: election of areas
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wastewater treatment/
waste trade point / 

recyclables unit

social housing building addition

community garden

existing soccer field

new access

vermicomposting

recreational / green area

connection path

Source: mindnetworks.blogspot.nl
Picture: Jaelson Lucas

Picture:  Findhorn Foundation
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community garden
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Source: John Todd Ecological Design
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wastewater treatment/
waste trade point / 

recyclables unit

social housing building addition

community garden

existing soccer field

new access

vermicomposting

recreational / green area

connection path

100-200 people
1:4 ratio

400-800kg waste

1m²=3,5kg food
400m² = 1.400kg 

food/season

32m³ = 900.000 worms
 capacity = 2.000kg waste

vermicompost = 3,5% of kg 
waste/60 days

17kg fertilizer 
every 15 days

(full operation)

240-480kg organic 
waste (60%)
every 15 days

160-320kg recyclable 
waste (40%)
every 15 days

60-120kg food
every 15 days

community garden

vermicomposting

waste trade point

recyclables collection
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Belo Horizonte 
Municipality

Belo Horizonte
Population 

+
Minas Gerais State

Bonsucesso 
Population 
realocated

(blocking power)

Bonsucesso Population 
benefited

(support)

+NGOs / CBH Velhas 
(awareness programs)
+ private companies 
with sustainable inter-
est (ex. Vale)
(funding for wastewater 
treatment facility)

supported by:

mutual 
engagement

future support for 
expansion

funding for 
social housing 

(weak pressure / support)

Ministry of Cities

COPASA

stakeholders



ribeirão das neves
Landscape Machine 

+ 
Recycling Hub



why Ribeirão das Neves
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Sewage Treatment Plant (ETE)

Controlled landfill

Prisons

Degrated area due to mining activity

Main roads

Neves stream

Rivers

High flodding risk

Protected area

Preservation area with possible sustainable use

Slums

Urban fabric

Water mains

Notes:
Based on information from RMBH’s Metropolitan Plan (rmbh.org.br) and National Water Resources Information System 
(SNIRH), 2013
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Source: Google Street View, 2017
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Source: Veolia
Picture: M. Blumberg

Co-composting

Constructed 
wetlands

Biogas reactor
Picture:  Crystalclear CC BY-SA 3.0
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30km 
(Santa Luzia)

8 12

21

16
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20

1819

15

1314

22
23

15

7

6

1

10 11
9

Brick factories

Agriculture 

Livestock 

Industry (raw material use)

1-Cerâmica Lolanda
2-Cerâmica Santo Antônio
3-Cerâmica Jacarandá
4-Cerâmica Marbeth
5-Cerâmica Braúnas
6-Cerâmica Tijolão
7-DVG Indústria e Comércio 
de Plásticos (plastic)
8-GK Industrial (metal)
9-Copersan (plastic/metal)
10-Isel (metal)
11-FUMEF (metal)
12-Celulose Irani (paper)

13-Mr. Vidro
14-Vidraçaria 2000
15-Acácia Vidros
16-Vidraçaria Santa Marta
17-Vidro Valle
18-Vidraçaria Dutra
19-Sandro Vidro
20-Vidraçaria do Orestes
21-Vidraçaria Louredo
22-Vidraçaria JP
23-Vidraçaria Master Vidros

Recyclable materials cooperative (COMARRIN)

Main roads

Intervention area

Industrial area

Das Velhas River

Rivers

Protected area

Urban fabric

Notes:
Agriculture and Livstock based on information from RMBH’s Metropolitan Plan (rmbh.org.br) and 
National Water Resources Information System (SNIRH), 2013
The presented information is not extensive to the existing situation (other industries/shops may exist)

Glazing manufactory

Supermarket

by-products



by-products: José Maria Alkmin Penitentiary

sand

fertilizer

animal feeding

reuse water

animal manure

recycled products



Ribeirão das Neves 
Municipality

COPASA

+

=

GASMIG

Ribeirão das Neves
Population 

(majority)

Ribeirão das Neves
Population 

(minority)

+CBH Velhas (awareness programs)
+ADRMBH (by products)
+unions/federations (by products)
+INSEA (waste pickers)
+José Maria Alkmin 
Penitentiary (labor + by-products)

supported by:

mutual 
engagement

(possible resistance)

(biogas exploration)

funding 

(pressure for sanitation service
and quality public space)

opposition due to:
-demolitions
-sewage facility
-priority investments

Ministry of Cities
Ministry of Environment

shared financing

Minas Gerais State

stakeholders



up-scale and spin-off
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� organic products 
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(recycled products)

� alternative 
packing

�  costs for 
industry and 
commerce

� biogas centers 

� clean energy 
technology

� only local 
spin-off
with system’s 
by-products
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conclusions + reflection



 Studying RMBH through Urban Metabolism 
perspective can give insights on how to deal with 
its current and future environmental challenges 

by managing better its resources related to 
wastewater and waste. 

!



 Urban Metabolism:

- do not point to synergies in particular;

- it can only unravel what is already part of a metabolism;

- yet, when searching for solutions to improve the metabolism, 
possible synergies become evident, given the holistic 
understanding of urban processes;
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4-create a 
catalog of 
solutions

5-design a 
regional 
strategy

6-reflect 
upon the 
process

2-analyze 
current 

metabolism
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existing 

challenges

3-identify 
zones of 

intervention

contributions



combined systems to treat wastewater and solid 
waste are more interesting from both metabolic 

and urban perspectives

+

contributions

>by-products = >synergies = > social and 
landscape integration



thank you.


