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O MANANCIAL: LAGO PARANOA

Carta Imagem do Distrito Federal
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S —

Projecio UTM
Datum Hortzontal Cérrego Aksgre

Caracteristicas da Bacia

 Bacia de Drenagem:
1050 km?

* Populagao residente:
~ 700 mil hab.

* Populagao residente + Flutuante:
~ 1,2 milhoes hab.




O MANANCIAL: LAGO PARANOA

Plano Plloto em 1957 - Palacio da Alvorada e vista do rio Paranoéd
Acervo DEPHA / SC / GDF

LUZ(ANIA

3

1
\

~

L 1wV DOD rppnrd 6L 0B GO s
P el lM‘v" s M
CONIPE o par BEA2 Ly

Limite dos municipios goianos de Planaltina
e Luzidnia antes da construcdo de Brasilia.

Concepg¢ao Inicial
Paisagismo
Melhoria do microclima
Geracao de energia
Recreacao e lazer
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Década de 80/90
Receptor de esgotos tratados
Receptor da drenagem urbana

2017
Manancial de Abastecimento




O MANANCIAL: LAGO PARANOA

Processo de despoluicao

ETE SUL Década de 90:
Agao principal
Implantagao de tratamento
terciario

ETE NORTE

\

N~ Sbeorrol -JoSo Batista Ferreira

Década de 70/80:

Lago Eutrofizado Ano de Operag&o: 1993

Poluig®o no Lago
Jorge Luiz Cardoso da Silva




O MANANCIAL: LAGO PARANOA

Processo de despoluicao

Histdrico da concentragao de Fdsforo Historico da concentragao de Biomassa Algal

©
o
o
o




O MANANCIAL: LAGO PARANOA

Evolucao da condicao de balneabilidade do Lago Paranoa

DECADAS DE 70 e 80




O MANANCIAL: LAGO PARANOA

Novembro/1978
Temos 0 NOSSO piscinao

Passamos o domingdo na prainha préxima ao Pier 21(foto). E um sucesso
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Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracao Lenta

Author(s)/Year

Main target

Scale

Remarks

Results

Sé&, 2002

Removal of algae
and cyanobacteria

Pilot

Water spiked with
Microcysts aeruginosa
and microcistins.
Comparison of traditional
SSF with SSF with GAC
layer

Under optimized conditions and

after the ripening period:

- Tubidity < 0.5 NTU

- Very high removal of E.Coli
with a significant number of

algae

Arantes, 2004 Removal of algae | Pilot Paranoa water spiked with samples with no EC detected
and cyanobacteria Cylindrospermopsis - 2 log to 3 log removal of
raciiborskii and saxitoxins. Cryptosporidium oocystis
Peralta, 2005 (R;emoval Of‘d' Pilot (F;?ran%é water 1:spiked with | = can cope with up to
ryptosporidium ostridium perfringens 5 -
ooﬁf’stysp B Cryptos%oridiugm 10°cells/mL of cyanobacteria
oocistys. without p_robl.ems of
S4, 2006 Removal of algae | Pilot | Water spiked with cyonotoxins in the treated
and cyanobacteria Microcysts aeruginosa water
and microcystins. - Chlorophyll-a < 1 pg/L
Optimization of filtration
rate, bed depth and media
size
Teixeira, on Removal of Pilot Variation of filtration rate - Tubidity < 0.2 NTU
going picoplanktonic - E.Coli not detected

- Chlorophyll-a < 0.3 pg/L




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracao em multiplas etapas
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Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracao em multiplas etapas

Author(s)/Year

Main target

Scale

Remarks

Results

Mello, 1998

Removal of algae
and cyanobacteria

Pilot

Variation of filtration
rate on dynamic and
upflow coarse filters

5y caesh—

Souza Jr., 1999 | Removal of algae | Pilot | Variation of filter
and cyanobacteria media size of upflow

coarse filters

Carvalho, 2000 | Removal of algae | Pilot Use of coagulant
and cyanobacteria before upflow corse

filter

Melo, 2006 Removal of algae | Pilot Paranoa water
and cyanobacteria spiked with

Cylindrospermopsis
raciiborskii and
saxitoxins.

Habe, 2005 Removal of Pilot Paranoa water
Cryptosporidium spiked with
oocistys Cryptosporidium

oocistys.

Under optimized conditions
and after the ripening period:

Tubidity < 0.5 NTU

Very high removal of E.Coli
with a significant number of
samples with no EC
detected

3 log to 4 log removal of
Cryptosporidium oocystis
Can cope with up to
10°cells/mL of
cyanobacteria without
problems of cyonotoxins in
the treated water

Minimize the risk of cell
breakthrough when RW
contains 10°cells/mL of

~ cyanobacteria or more

aforophyll-a < 1 pg/L
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Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracdao Direta e Dupla Filtracao




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracao Direta e Dupla Filtracao

Water spiked with with

Author(s)/Year | Main target Scale | Remarks Train | Results
Cezar, 2000 Removal of algae and | Pilot Comparison of upflow and | CF Under optimized
cyanobacteria downflow rapid filtration and coagulation conditions (pH
preceded (or not) by upflow | DDF and coagulant dose):
corse filtration . :
Melo, 2003 Removal of algae and | Pilot Upflow coarse filter DDF |~ Tubidity < 0.5 NTU
cyanobacteria followed by downflow sand - Chlorophyll-a ~ 1 pg/L
filter. Optimization of - 3log to 4 log removal of
filtration rate and upflow Cryptosporidium
coarse filter media size. oocystis during steady
Braga, 2005 Removal of algae Pilot Upflow coarse filter DDF state filtration. In early
followed by downflow sand t f the filtrati
filter. Optimization of S age.s of the _' ration
filtration rate and sand run (first 30 min) the
media size. Comparison of efficiency is about 0.5
alum with PAC log lower
Paiva, 2006 Removal of Pilot Paranoa water spiked with | DFCF | - Filtration rates up to 450
Cryptosporidium Cryptosporidium oocistys. m/d could be used in
0ocistys .
Nascimento, Removal of Pilot Paranoa water spiked with | UFCF DDF WIthQUt
2009 Cryptosporidium Cryptosporidium oocistys. compromise the water
oocistys quality
Schleicher, 2011 | Removal of algae and | Pilot Comparison of alum with UFCF
cyanobacteria chitosan as coagulant.

Microcysts aeruginosa
= e




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Sedimentacdo / Flotacao

Author(s)/Year | Main target Scale | Remarks Train | Results

Araujo and Removal of Benc | Variation of surface | DAF | Under optimized

Oliveira, 2009 | algae h flow rate, recycle coagulation conditions
ratio, and (pH and coagulant dose):
flocculation time - Tubidity < 1 NTU with

Pinto e Dantas | Removal of Pilot | Variation of surface | DAF flotation rates up to

Filho, 2010 algae flow rate, recycle 360m/d

ratio, and
flocculation time

- Recycle of 10% and

- Chlorophyll-a ~ 1 pg/L

flocculation times of 7
minutes was shown to
be the best
operational condition.




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Sedimentacdo / Flotacao

release from
settled sludge

with
Cylindrospermopsis
raciiborskii and
Microcysts
aeruginosa.
Comparison of alum
with ferric chloride

Author(s)/Year | Main target Scale | Remarks Train | Results

Bezerra, 2005 | Removal of Bench | Paranoa water spiked | SET | Under optimized
cyanobacteria with and | coagulation conditions
and Cylindrospermopsis DAF | (pH and coagulant dose)
cyanotoxins raciiborskii. - DAF was more
release from Comparison of settling efficient (~ 90%) than
sludge and DAF sedimentation (~

Ermel, 2009 Cyanotoxins Bench | Paranoa water spiked | SET 80%) and less

influenced by flotation

rate variation

- Saxitoxins ere
realized from the
sludge after 4 to 10
days of storage and
underwent
transformation, which
was influenced by

coagulation pH but not

influenced by the
coagulant

5 caesh__

——="Universidade de Brasilia

—



Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Sedimentacdo / Flotacao

Author(s)/Year | Main target Scale | Remarks Train | Results
Capelete, Removal of Bench | Paranoa water SET | Under optimized
2011 algae and spiked with coagulation conditions
cyanobacteria. Microcysts (pH and coagulant dose)
THM formation aeruginosa. - Tubidity ~ 0.3 NTU,
potencial Comparison of independently of RW
alum with chitosan guality (spiked or not
as coagulant with M. aeruginosa)

when chitosan was
the coagulant

- Tubidity ~ 0.4 NTU
and ~ 0.8 NTU,
respectively, for
Paranoa water and
spiked water, when
alum was the
coagulant

- UV254 removal ~
40%

- NO THM formation
observed




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracdo por Membrana — MF / UF




Filtracdo por Membrana — MF / UF

Estudos para o Tratamento da Agua do lago Paranoa - Histdrico

| o |
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| estrone, estradiol

and

4 | ethinylestradiol

lake water. Two
nanofiltration
membrane.

Author(s)/Year | Main target Scale Remarks Type |Results
Tsuzuky e Removal of algae | Continuous | Influence of HSMF | Flocculation time of 30
Corréa, 2012 |and NOM flow bench |flocculation time. minutes led to lower
Comparison of permeability decay
alum with over 4 hours run
chitosan as without cleaning.
coagulant At optimum
flocculation conditions:
Schleicher, on | Removal of Continuous | Influence of pH | NF Preliminary results
| bisphenol A, flow bench |and Paranoa shows removal over

90% and negligible
influence of the
Paranoa lake water
whem compared to
DW matrix




Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracdo por Membrana — MF / UF

Braga et al, 2016 ~ Tanque de

; Agitador Modulo da Supervisorio
agua bruta
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Estudos para o Tratamento da Agua do Lago Paranoa - Histdrico

Filtracdo por Membrana — MF / UF

Braga et al, 2011610 1 21 i 22 i23 2.4 2.5 2.6 3 160
r\: 1.  PTM com {t TOpLav
%0 I”\ | 2. 1 PTM com 1t Fluxo 120 -
80 : ‘/: 10,0§'
VAR B ) 3
: "l

:Z M/
50 ‘ L /1 \/ : : i

Pressdo Transmembrana (kPa)
Fluxo de Permeado Normalizado (L/(h.m2))

30 0,0
30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Tempo de operacao (dias)
—*—PTM (20°C) —e—Jp(20°C) —— Turbidez bruta
Fase 1 2.1 2.2 2.3 2.4 25 2.6 3
Condicao Operacional i i i i : : :
Tempo de operagao entre limpezas (min) 15 15 15 15 15

Fluxo de permeado (L/(h.m?2)) 71,4
Adicdo de NaOCI - limpeza (%) 2,4
Adicdo de NaOCI - tanque de AB (mg/L) 1

Coagulacédo (mg/L)
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DECISAO POR CAPTAR AGUA NO LAGO PARANOA

2016

Década de 90 Licitagao concluida para construgao do SAA Paranod - Q = 2.100L/s

Sistema de Captacao e
Tratamento para 2017
abastecimento da
cidade satélite do

Paranoa — resisténcia da

p 9) p u I a g 5 0. Reservatdrio do Rio Descoberto - Catas do Ultimo dia do més Reservatério Santa Maria - Cotas do dltimo dia do més
1032 10

Crise Hidrica no DF — necessidade de rapida implantacao de novos
sistemas produtores frente baixa disponibilidade hidrica.

W 2015 = 2016 m 2017 2015 m2016 m2017

1030

2000 - 2015

Monitoramento,
avaliacao, estudos,
projetos.

(2009/20011: AGUA-DF)
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2017
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SUBSISTEMA PRODUTOR DO LAGO NORTE




SUBSISTEMA PRODUTOR DO LAGO NORTE
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SUBSISTEMA PRODUTOR DO LAGO NORTE

ESTACAO DE TRATAMENTO DE AGUA POR ULTRAFILTRACAO —Q = 700 L/S

1. FILTRO DISCO (PRE TRATAMENTO) ;— LN
2. SISTEMA DE UF (7 TRENS C/ 5 SKIDS CADA) ) deml
3. SOPRADORES E COMPRESSORES Bl R | 4" RO}

4. UNIDADES DO REJEITO
5. UNIDADES DE PRODUTOS QUIMICOS
6. RESERVATORIOS DE AGUA TRATADA 5
7. BOMBAS DE RECALQUE DE AGUA TRATADA

ARQALE O R
= I A | Tt | 5
L _H SIASE,
L : > < |

[T
|j=o

RECALQUE DA AGUA TRATADA PARA O SISTEMA
DISTRIBUIDOR EXISTENTE
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SUBSISTEMA PRODUTOR DO LAGO NORTE

ESTACAO DE TRATAMENTO DE AGUA POR ULTRAFILTRACAO —Q = 700 L/S




CRONOGRAMA

Sistema de Produtor de Agua do Lago Norte

Cronograma de

Execugao

1.0

Aprovagao do Plano de Fornecimento

2.0

Execucgao das estruturas de apoio

3.0

Adutora de Agua Bruta

30 dias

60 dias

90 dias

120 dias

150 dias

180 dias

210 dias

240 dias

4.0

Captacdo e Elevatdria de Agua Bruta

5.0

Estacdo de Tratamento de Agua

6.0

Elevatdria de Agua Tratada

7.0

Testes e pré-operacao do sistema

8.0

Operagao assistida e entrega de manuais e desenhos "como
construido"




SUBSISTEMA PRODUTOR DO LAGO NORTE

IMPLANTACAO

Concepcao e Documentacgao Técnica : aprox. 70 dias
Pregao eletrénico e assinatura do contrato: aprox. 40 dias
Obra: 135 dias (4,5 meses)

Regime “Turn Key” com preco de referencia fechado
Reduc¢ao de 15% no valor contratado

Acompanhamento dos projetos e obra com equipe dedicada

5 caesh__




SUBSISTEMA PRODUTOR DO LAGO NORTE

DESTAQUES

DE IMPLANTACAO DA
ETA LAGO NORTE

[ RAPIDEZ NO PROCESSO J




CONSIDERACOES FINAIS

* CASO DE SUCESSO NA EMPRESA

« ENCARADA COMO UMA DAS ACOES ESTRATEGICAS PARA O ENFRENTAMENTO DA
CRISE HIiDRICA

 PREVISAO DE MAIS EMPRENDIMENTOS COM MEMBRANAS:
 ETA GAMA - UF : 320 L/S
« RETROFIT ETE BRAZLANDIA — MBR: 50 L/S




Obrigado!

Eng. Fuad Moura G. Braga, MSc.

Gerente de Programas Internacionais
Assessoria de Projetos Especiais
Caesb

fuadbraga@caesb.df.gov.br
(61) 32137423
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