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Vitoria: water scarcity from 2016 to 2025?




Metropolitan region of Sao Paulo:




Metropolitan region of Sao Paulo
2010

69,8 < Demand = 78,6 m3/s

Supply = 73 m3/s
If the demand | 2 + 4%

Without any action 2 - 8%

Source: Aguas do Brasil — Ménica Porto — Banco Mundial



Green building

respansaveis gstas aguas (guas
tirzas) sdo coleladas separada-
menle & conduzidas para uma
estagin de fralamento [ETAC)
exchisiva para alas.

AETAC dos edificios ambientaimente
responsaveis pade ser insarida em
pequanas dreas qua nda prejudicam a
funcionalidade da edificagdn. O frataments
remave biolgicaments maléna orgdnica &
inalva quimicamante (clora) o8 micrarganis-
mas patagénicos. A estacan possui um
sistema da contrale aulomalizada, qua
permile seu funcionaments aulinoma por
perindas superiores a 7 dias.

vas05 sanitarnios depende do
dispasitivo hidro-sanitanio

da § a 20 bros, A
AQua 04 redEo sUpre £553
demanda nos edficies
ambianialments responsdveis,
resultando em manar consumo
(mass da 30%) de &gua potivel
& reduz o langamania de aguas
residudrias

Rede pablica
de esgotos

Individual water meters

Water saving devices

Control of water losses
Rainwater catchment
Greywater reuse



Legislation
Human resources




Brazilian standards - Alternative water
sources legislation

Rainwater Greywater Wastewater

YT e — e e e

Retention Lei N° 13.276/2002 -Sao Paulo/SP - -

Use or reuse Lei N° 10.785/2003 -Curitiba/PR
(residential) Lei N° 13.276/2002 -Sao Paulo/SP
Lei N° 6.345/2003 - Maringa/PR

Lei N° 10.785/2003 -Curitiba/PR

Lei N° 6.345/2003 - Maringa/PR NBR 13.969/1997

Lei N° 6.076/2003 -Maringa/PR
Urban reuse - - Lei N° 13.309/2002 -S&o0 Paulo/SF
NBR 13.969/1997




BRAZIL: Proposed standards for the toilet
flushing

Manual de "Consevacao e reuso NBR 13.969/97 item 5.6.4

Parametros de agua em edificagoes " Classe 3
Classe 1 (FIESP, 2005)
pH 6,0-9,0 6a9 6a9 -
Cor (UH) <10 -
Turbidez (NTU) <2 1a2 5 5 <10
Oleos e Graxas (mg/L) <7 -
DBO (mg/L) \ <10 20 30 10 -
Coliformes Fecal (NMP/100mL) N3o detectaveis 100 200 10 < 500
Compostos Organicos Volateis Ausentes -
Nitrato (mg/L) <10 -
Nitrogénio Amoniacal (mg/L) <20 -
Nitrito (mg/L) <1 -
Fésforo Total (mg/L) <0,1 -
SST (mg/L) <5 30 30 .
SDT (mg/L) < 500 -

Germany Canada Japan
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The Basic Sanltaitlon Research
Network 5 R -
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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”.
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The Network Composition
Institution Coordinator Period
Federal Univ. of Espirito Santo Ricardo Franci Gongalves | 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 Paraiba Heber Pimentel Gomes 2006 — 2008
Federal Univ. of Itajuba Afonso Heriques M. Santos | 2006 - 2008
Consultors:

Prof. Eduardo Pacheco Jordédo (UFRJ), Sydney Seckler (USP),

Prof. Gilberto Januzzi (UNICAMP)
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Rainwater

* Characterization

« Quantitative studies
 Water uses

* Treatment

* Equipments




First precipitation — Sdo Paulo

Rainwater - IPT
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Atmosphere Cleaning Effect
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Rainwater from

the roof
To the filter
e S
\% 4Discarded water /

NN

First precipitation device



UFSC

Filtro de areia
| Cisterna de agua

Tanque p/ descarte
da 12 dqua de chuva

I
|—!— Vai p/ o tanque de

mistura e p/ o .
resegvatirio superior







Colif. Totais (NMP/100ml)
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Rainwater - IPT




Rainwater - IPT

Methodology to evaluate the filters




4 Microsoft Excel - chuvad {SRH)

IEJ grquivo  Editar  Exibir  Inseric  Eormatar  Ferramentas Dados  Janela  Ajuda

Digite uma pergunka -
- " M —= " ; Al T i E =
NEHRSIGRIVE & BR2RA-F9- @ 3 -4 % ﬂES% -of
) = = = i E <0 .00 = i= - - -
arel 9 < NZSIEEEHE @M% oS EE DDA
H& - e
Al E [ = | O] E [ F [ G [ H [1] J | k] L
Demanda Total OFERTA
numera de pessoas 5.0 Area de telhado 00,0 m?
Consuma fer cqmnds 20,0 litrosidia Chuwa &nual Tatal 1.803,2 mm
Conzuma Takal 400,0 litrastdia 04 m? Coef de captagao 0,25
L]
Demanda para dgqua de chuva INDICADORES e
Consuma anual Tatal: HE0m?
Consuma mer cgnds a ser atendido com chuva 40,0 litrostdia Demanda anual para chuwa; T3.0m?
Consuma a ser atendido com chuva 200,0 litra=sidia 0z2m? Produgac anual do telhado: 1533 m’
Felagio Prod telhado/Demanda 210,02 l,_
Reservatarios Transbordo anual [média] 27 m? m
Capacidade do Tanque Principal [superior] 0,25 m* 250,0 litro=s | Rel transbordofprod telhado b
Fercentual da demanda anual atendida 43,33 a S44% N FEDERAL DA BAHIA
| Demanda anual atendida [media) | 48,85 | ¥olume total da rede: 1104 m*
Yolume substituido: 356m’ ESCOLA POLITECNICA
‘Wolume anual da rede para suprir deficit Ham® & 33Im’ N Oemanda total atendida: 24,4 WE mm
| flédia [ w4 m’ | dias atendidoz integralmente 38,75
Diefick! Demanda anual BE TS & 46X N diaz atendidos parcialmente 22,3%
W aolume inicial de dgua no reservatorio a5 m 2800 litros Betarna dao investimento: 4.8 anos
Yolume do Reservatirio @ Atendimento da Demanda
1002
a0z
a0 s —————
T
B2 4 S
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402 " &
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M4 4 b M| Entrada / GRAFICO / calculo (Métodos I 4 Comparativo (Método I 4 Calculo Metede I £ Cl:umpel 1 | |
T N . L p=- Ny w 1 = [ Al -~ =1 =l e ] N _ — —* T —
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Greywater

» Characterization

« Quantitative studies
* Reuse
 Equipments




Characterization

2004/ 9/ 9
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Greywater
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Reuse system - UFES




Compact greywater treatment plant




4 GyWater

¥ santary

Bowl
Anaerobic Disinfected | |
effluent Water

Aerobic Treated
effluent effluent




Turbidez (NTU)
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Summary of ETAC system
performance

Parameter Treatment/~ \
RAC FBAS / FT Chlorine
Color +H+ -+ [ + \ +H+
Turbidity ++H+ - ++ l
TSS H++ +H+ l +
BODs + +H+ + _
COD ++ ++ ++ +
E. coli ++ +H+ \ + / +
Total Coliform ++ ++ \ +/ -
N
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

Caixa
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Black water

* Characterization
' » Quantitative studies
“d - Treatment
 Equipments

UNICAMP



UNICAMP
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Yerm do vaso sanitario
g da caixa de gordura

Filtra de areia

YWala de infiltracao

Tangue septico




UFES




Septic tank
100 inhabit.

1 0

Individual systems SANTO ANDRE
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Urine

 Characterization  Treatment

« Quantitative studies - reservatio
- evaporation

* Nutrient recycling




Urine Characterization

Daily production

Sample
Total Average , ] Coef.
(L/day) (L/person.day) SUeh (DI || WkRG | Laln: 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%




Compairison: urine x sewage

Urine (g/pd) Sewage (g/p.d)
FITTSCHEN SNV apud VON ATV (1991) apud SNV (1395)
UFES  &HAMN [ FTSHHE | SPERLING FITTSCHEN & RS o
(1998) (1998) (1996) HAHN (1998) HAHN (1998)
Niotal ( 11,5 ) 10,8 11,0 11,0 13,5
Pt 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
X Closed reservoir 0 Opened reservoir
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Evaporation

o

~ 4
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Agrlcuﬁ él



Water consumption

Characterization
« Quantitative studies

» Control of water losses
 Equipments




Water consumption

Consumo de agua - Casa 65
Reservatorio
shower 8%

20%

Wash basin
1/%

toilet
9%

lavatory
9%

kitchen
37%

Consumo de agua - Casa 149

Reservatorio
5%

shower
14%

toilet
9%

lavatory
2%

kitchen
32%

Wash basin

38%

UFBA




Household: Demand x Production
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350,0

300,0 A
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500 | ¢ oo L — —
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—&— Demand - toilet —— ' Rainwater collected —A— Greywater




o T

Hidrometro geral Hidrometros individuais Hidrometros com saida de
sinal



Cold Water Consumption 2> 24 h
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FEDERAL UNIVERSITY OF ITAJUBA (UNIFEI)

FEDERAL UNIVERSITY OF PARAIBA (UFPB)
FEDERAL UNIVERSITY OF MATO GROSSO (UFMS)




Energy consumption

* Characterization

« Quantitative studies
* Optimization studies
 Equipments

UFES
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Daily consumption:
18m? of water
30kwh of energy

~\
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O Sabado
m domingo
O segunda
O terca
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@ quinta

| sexta

Consumo (KWh)

57 463
33,716
29,970
26,224
22,477
18,731
14,955
11,238
7,492

5,746

Energy consumption by the pumps

16 1¥F 185 189 20 21 22 23

(dias)

PaN

1,65 kwh/m?®

7 % total consumption
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Hotel Comfort Suites / Macaé

v' Greywater reuse

v 126 apartments

v Capacity: 252 peoples

CONSTRUTORA
PAES ERLACHER




Ed. Royal Blue / Vitoria (ES)

[————————————— N W
[ . "

v' Greywater reuse

v Capacity: 260 inhab.

—— |

i

v Water consumption = 31.200 I/d
v Water saving: 30%

B

v"R$ 120.000,00 (~ US$ 60.000)
v Payback <=5 anos

=
e

Resigﬂgl i

com do

Hidro-Ecolégica
“no ES

LORENGE

CONSTRUTORA E INCORPORADORA

Ha 24 Anos Construindo
Imdveis Para Quem Valoriza a Qualidade







Book 2> PROSAB Network 5

Titulo:
Uso racional da agua em edificacoes

=
!
Coordenador:

Prof. Ricardo Franci Goncalves
el Universidade Federal do Espirito Santo.

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



Ricardo Franci Goncgalves
franci@npd.ufes.br

fone: (+ 5527)3335 2857
9222 9993



