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Vitória: water scarcity from 2016 to 2025?



Metropolitan region of São Paulo: 
63 m3/s

≤≤



Metropolitan region of São Paulo
2010

69,8 ≤ Demand ≤ 78,6 m3/s

Supply = 73 m3/s

If the demand ↓ + 4%

Without any action - 8%
Source: Águas do Brasil – Mônica Porto – Banco Mundial



Green building

Individual water meters

Water saving devices

Control of water losses 

Rainwater catchment

Greywater reuse



The present situation in Brazil

Generalized interest at the urban areas
Technology development treatment and reuse

Few experiences large scale
Legislation

Human resources



Brazilian standards Alternative water
sources legislation

Água de Chuva Água cinza Esgoto Sanitário

Contenção Lei Nº 13.276/2002 -São Paulo/SP - -

Uso predial
Lei Nº 10.785/2003 -Curitiba/PR
Lei Nº 13.276/2002 -São Paulo/SP 
Lei Nº 6.345/2003 - Maringá/PR

Lei Nº 10.785/2003 -Curitiba/PR 
Lei Nº 6.345/2003 - Maringá/PR NBR 13.969/1997

Urbano - -
Lei Nº 6.076/2003 -Maringá/PR
Lei Nº 13.309/2002 -São Paulo/SP
NBR 13.969/1997

Retention

Use or reuse
(residential)

Urban reuse

Rainwater Greywater Wastewater



BRAZIL: Proposed standards for the toilet
flushing

Manual de "Consevação e reúso
 de água em edificações "

Classe 1 (FIESP, 2005)

NBR 13.969/97 item 5.6.4 
Classe 3
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≤ 10 -

≤ 2 < 10

≤ 1 -

≤ 10 -

Não detectáveis < 500
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≤ 20 -

≤ 1 -
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≤ 500 -
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The Basic Sanitation Research
Network 5



Research Network 5
2003 – 2006

“The development of technological alternatives 
for the segregation, treatment and final disposal 

of human excreta, to reduce the water 
consumption and the conventional infra-

structure, specially at the peripheric urban areas.
2006 – 2008

“Water and energy conservation in water supply
systems and buidings, by lowering the demand, 
use of alternatives sources and other types of
rational water use”.



The Network Composition
Institution Coordinator Period
Federal Univ. of Espírito Santo Ricardo Franci Gonçalves 2003 - 2008
Federal Univ. of Santa Catarina Luiz Sérgio Philippi 2003 – 2008
UNICAMP Edson A. Abdul Nour 2003 - 2006
IPT - SP Wolney Castilhos Alves 2003 - 2008
Federal Univ. of Bahia Asher Kiperstok 2006 - 2008
Federal Univ. of Mato Grosso do Sul Peter B. Cheung 2006 – 2008
Federal Univ. of Paraíba Heber Pimentel Gomes 2006 – 2008
Federal Univ. of Itajubá Afonso Heriques M. Santos 2006 - 2008

Consultors: 
Prof. Eduardo Pacheco Jordão (UFRJ), Sydney Seckler (USP), 
Prof. Gilberto Januzzi (UNICAMP)



UFPB

UFBA

UFES

UNIFEI

UNICAMP

UFSC

UFMS

ECOSAN 2007



Rainwater

• Characterization
• Quantitative studies
• Water uses
• Treatment
• Equipments

UFSC



Rainwater - IPT

First precipitation – São Paulo

Frequencies



Atmosphere Cleaning Effect 
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IPT

Rainwater from
the roof

Discarded water

To the filter

First precipitation device



UFSC



Sand filters

UV reactors

Solar energyUFES – Rainwater
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Rainwater - IPT

Hydraulic efficiency



Rainwater - IPT
Methodology to evaluate the filters





Greywater

• Characterization
• Quantitative studies
• Reuse
• Equipments

UFES



Characterization
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Microrganismes

Chemicals

Organic
matter

Inorganic

material

COMPOSITION Treatment

Greywater



Reuse system - UFES
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Compact greywater treatment plant
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Disinfection



Greywater

Anaerobic
effluent

Aerobic
effluent

Treated
effluent

Disinfected
Water

Sanitary
Bowl
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Summary of ETAC system
performance

Legend: 

++++ - very good efficiency 70 to 100% or 4 log units 
+++ - moderate efficiency 40 to 69% or 3 log units 
++ - Poor removal efficiency 10 to 39% or 2 log units 
+ - very low efficiency or absent 0 to 10% or 1 log unit
↓ - worsening treatment efficiency as related to previous treatment



UFSC



Black water

• Characterization
• Quantitative studies
• Treatment
• Equipments

UNICAMP



UNICAMP





UFSC



UFES



IPT

GUARULHOS
Septic tank
100 inhabit.

SANTO ANDRÉIndividual systems



Urine

• Treatment
- reservatio

- evaporation
• Nutrient recycling

• Characterization
• Quantitative studies

UFBAUFBA

UrinaUrina FezesFezes



Urine Characterization

Daily production

Total 
(L/day)

Average
(L/person.day) Std. Dev. Máx. Mín. Coef. 

Var

Male (n = 8) 11,796 1,475 0,427 2,063 0,820 29%

Female (n = 10) 12,485 1,249 0,664 2,223 0,356 53%

Misto  (n = 18) 24,281 1,349 0,568 2,223 0,356 42%

Sample



Compairison: urine x sewage
Urine (g/pd) Sewage (g/p.d)

UFES
FITTSCHEN 

& HAHN 
(1998)

SNV apud 
FITTSCHE
N & HAHN 

(1998)

VON 
SPERLING 

(1996)

ATV (1991) apud 
FITTSCHEN & 
HAHN (1998)

SNV (1995) 
apud 

FITTSCHEN & 
HAHN (1998)

Ntotal 11,5 10,8 11,0 8,0 11,0 13,5

Ptot 0,55 0,93 1 2,5 2,5 2,1

DBO 2,24 6,06 - 50 60 48

DQO 9,34 12,97 - 100 120 -



Urine storage
pH
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Evaporation

Agriculture



Water consumption

• Characterization
• Quantitative studies
• Control of water losses
• Equipments

UFMS

UFPB



Water consumption

Consumo de àgua - Casa 65

Lavanderia
17%
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Consumo de àgua - Casa 149
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Household: Demand x Production
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With greywater reuseWithout greywater reuse

Hidrômetros com saída de 
sinal

Hidrômetro geral Hidrômetros individuais



Cold Water Consumption 24 h
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FEDERAL UNIVERSITY OF ITAJUBÁ (UNIFEI)
FEDERAL UNIVERSITY OF PARAÍBA (UFPB)

FEDERAL UNIVERSITY OF MATO GROSSO (UFMS)



Energy consumption

• Characterization
• Quantitative studies
• Optimization studies
• Equipments

UFES
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Examples



Hotel Comfort Suítes / Macaé

Greywater reuse 

126 apartments

Capacity: 252 peoples

CONSTRUTORA 
PAES ERLACHER



Ed. Royal Blue / Vitória (ES)

Water consumption = 31.200 l/d

Water saving: 30%

R$ 120.000,00 (~ US$ 60.000)

Payback < = 5  anos

Greywater reuse

Capacity: 260 inhab.





Book PROSAB Network 5

Título:
Uso racional da água em edificações

Coordenador: 
Prof. Ricardo Franci Gonçalves
Universidade Federal do Espírito Santo.

http://www.finep.gov.br/prosab/livros/Uso%20Água%20-%20final.pdf



Ricardo Franci Gonçalves

franci@npd.ufes.br

fone: (+ 5527)3335 2857
9222 9993


