Repensando o manejo de aguas
pluviais no DF

Brasilia, abril de 2014
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Tesourinha e ruas alagadas na Asa Norte na tarde desta segunda-
feira (28/11/2011), em Brasilia



Onibus e van parados em area alagada na Internauta flagrou carros e onibus
Asa Norte devido a temporal. (Foto: Raquel submersos em alagamento na W3 Norte, na
Morais/G1) 20 novembro de 2012 altura da 511. (Foto: Jackeline Morais)
20/11/2012



Alagamento no final da Asa Norte, entre o Extra e o Wallmart.
A estudante Julia Herszenhut registrou os carros boiando na 408 Norte.



Internauta flagrou carros e 6nibus
submersos em alagamento na W3
Norte, na altura da 511.
(Foto: Jackeline Morais) 20/11/2012

Bombeiros tiveram de resgatar
passageiros de 6nibus na W3 Norte




‘Estamos derrotados’, diz pai de crianca que morreu

afogada em onibus no DF
O GLOBO 9/10/13

O motorista do 6nibus escolar achou que era possivel atravessar a area
alagada, mas o veiculo quebrou
Reproducao / Globonews



Os destrocos causados pela chuva no C.E.F. 25 da
Ceilandia (12/02/2011)

Joana D’arc é bibliotecaria no Centro de Ensino
Fundamental 25 ha 12 anos. Nunca em todo esse
tempo passou por tamanha angustia e panico.
Visualmente abatida, Joana relembra os
momentos angustiosos que viveu na companhia
de 12 estudantes menores que estavam com ela
na biblioteca.

“Na hora que vi a agua entrando na biblioteca
pensei que a canaleta havia quebrado. Em pouco
tempo a agua ja estava na altura da minha perna”.



UnB para apos alagamento
nesse domingo

Enxurrada invade ICC e outros prédios da UnB na
tarde do dia 10/4/2011




Hoje

Chuva alaga dois
viadutos no DF

Em um dos viadutos, que da acesso ao
aeroporto, as pedras rolaram barranco

abaixo e interditaram a passagem. Dois
carros ficaram presos.
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Figura 2.7. Produto da classificacdo da imagem ALOS para a determinacao da taxa
meédia de impermeabilidade do solo nas zonas urbanas do Distrito Federal



Areas com obstrucdo a passagem
d’agua na rede de drenagem do DF
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Situacao da rede de macrodrenagem
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F iguﬂ 2.10. Exemplo de fotografias da rede analisadas.






@ Plano de Gestdo e Acdes — PGA

Execucao e colocacao em pratica do Plano Diretor de Drenagem
Urbana e do Plano de Contingéncia.

Acdes do PGA :

Acdes nao-estruturais para o controle de inundacoes;
Implementacao das acdes de gerenciamento;
Desenvolvimento do marco regulatério da Drenagem
Urbana;

Acdes estruturais emergenciais para o controle de
inundacoes;

Acoes estruturais de médio prazo (2-3 anos) para o controle
de inundacoes;

Acoes estruturais de longo prazo para o controle de
inundacoes.



Pioneirismo

O DF é a unica unidade
da Federacao que ao
mesmo tempo detém a
competéncia da outorga
de aguas pluviais e a
titularidade dos servicos
publicos de drenagem
urbana e manejo de
aguas pluviais
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RESOLUCAOQ N°. 00, DE 08 DE ABRIL DE 2011

Esmehelece o procedimentor perais
para reguerimenic ¢ oblempdo de
oufored de lampmmento de  gEuas
Pienigis em corpas  hdricor e
dominis do Disrite  Federal e
nogueles delerados pela Unito e
Emtadns.

O DIEETOE PFRESIDENTE DA AGENCIA REEGULADORA DE AGUAS,
ENERGIA E SANEAMENTO BASICO DO DISTEITO FEDERAL - ADASA no uso
de suas atriboigtes repimentais. de acerdo com a deliberacio da Diretoria Colegiada,
tendo em vista 0 disposto oos incises I e IV do art 7 e mcisos I I e 10 do art. B° da
Lei 4185, de 24 de dezembao de 2008, art. 11 e inciso I do art. 12 da Lei o 2.723, de
13 de junho de 2001 & are. 16 da Resolocde ADASA p° 350, e considerando:

a competéncia da ADASA para outergar lancamento de aguas ploviais, visando
&0 controle quantiative e qualitative dos recursos hdrcos mo Drismito Federal:

25 coniribuigdes recebidas dos diversos wsuarios e setores da sociedade, par
meio da Aundisncia Pablica n° 0022011 no perode de 1° a 16 de feversiro de 2011, que
permitram o aperfeioamente deste ato regulamentar, Fesolve:

TITULD I
D05 OBJIETIVOS E DAS DEFINICOES

Ar. 1% A Pesolugde =m o objetive de estabelecer 2z diretrizes e criterios gerads
pan requeriments & obtencdo de outerra de lancamento de Ammc phiviais em corpos
hadricos superficiaiz do Diistrite Federal & naqueles delepados pela Unido e estados.

Art. 2* Pama fins desta Besohigdo, consideram-se as sepaintes definiges:

I - chiva de projeto: evento metsorelogice capaz de gerar o maior valor de
vazdo a ser considerado (masimizacdo de pice de cheia) no dimensionamento das
esimuuras de drenagem & das obras de retengda;

O - dispositives de mfilracdo: sistemas que contribuem para a reducie de
escoamento das aguas pluviais por meio da infiloragao das agaas;



LOW IMPACT
DEVELOPMENT (LID)
LID inclui uma

variedade de praticas que
mimetizam ou preserva o0s
processos de drenagem
natural no manejo de aguas
pluviais.

Tais praticas
tipicamente retém as agua de
chuva e incentivam a
infiltracao no solo ao invés de
permitir seu escoamento para
condutos do sistema de
drenagem de aguas pluviais
nos quais contribuem para
enchentes e para a poluicao
das aguas superficiais.

(ver www.epa.gov/npa/lid)
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LID: Uma das |
estratégias

* Infraestrutura
verde

* |Infraestrutura de
aguas pluviais
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LID: Principais
beneficios ambientais

e econOmicos (EPA)

* reduz o numero de
eventos de enchentes e
alagamentos seus
prejuizos

e restaura o habitat
aquatico

 Melhora a recarga dos
aquiferos

* Embeleza a paisagem
urbana

De acordo com a EPA, as
praticas de LID podem ser
adotadas tanto em novas
urbanizag¢oes quanto em
areas a serem urbanizadas.
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LID: custo x beneficio

Are Low Impact Development (LID)
Practices More Economical Than
Conventional Practices?

In many cases, the answer |s yes. LID typically Includes a varkaty of low-
cost elements such as bioswales that retain rain water and encourage i
to 503k Ik the ground rather than alowing i to run off inio storm drains
where It would otherwise contribute o fiooding and pollution protiems. LID
projects typlcally Include smaller overall development fociprints, reduce
the amount of runaff generated and Increase the amount of natural areas
on @ 5he, thercly regucing costs when compared to radiional stormwater
managamant and fiood control.
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LID: Embelezamento urbano
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LID: Embelezamento urbano
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LID: Resultados

Seattle, Washington

Projeto demonstrativo.

Reducado da vazao de escoamento
superficial em 99%.

Seattle’s SEA Street project (top of
photo) uses numerous LID practices

Seattle, Washington
Seattle launched its Street Edge Alternatives (SEA Street) neighborhood demonstration  including rain gardens, vegetated
project in 2000. The city incorporated LID practices to improve stormwater management  5wales and a narrow, winding street.
on 600 linear feet of street (comprising a drainage area of 2.3 acres). The project reduced A typical Seattle street (bottom of
impervious surfaces by 11 percent when compared to a traditional street, provided

o _ photo), by comparison, has a broad,
surface detention in roadside swales, and added more than 1,200 new trees and shrubs.

wide street and flat yards with few
Results? The volume of stormwater leaving the street declined by 99 percent. LID natural depressions to capture and

practices absorbed all dry season flow and 98 percent of wet season flow.
store stormwater runoff.



LID: Resultados

Reducao da poluicao

Frequency of Runoff Discharge Events A stair-stepped pool slows runoff in
in Cross Plains, Wisconsin Study Basins Seattle’s NW 110™ Cascade project.
1999-2005 .
100 Table 1. N\W 110™ Gascade Project:
2 . B Conventional Basin Pollutant Removal (2004-2006)
5 B LID Basin B F'-EI"I.ItEII'I'!:
- Mass Loading
= 60 Pollutant Reductions’
g Total suspended solids 84%
40
5 Total nitrogen B63%
% 20 Total phosphorus 63%
3 Total copper 83%
0 )
0.2 0.4 0.6 0.8 0 Dissolved copper 67%
Storm Precipitation, in Inches Total zinc T76%
(Adapted fram Seliig, W R, and Bannerman, BT, 2008, A comparisen ef runaff quantity and quality fram Dissolved zinc 5%
two small basirs undergelrg implementation of conventiondl= and low-impac=deyvelopment (LID}
strategies: Cross Plains, Wisconsin, water years 19552005 U3 Gealogical Survey Scentific Investigazions Total lead 90%
Hepart 20085008, 57 p) (See hrpduts wgs gowsin 008 F008) Motor oil 92%

1 As compared to traditional street drainage



SEPA

LID: custos de manutencao

_® Environmental Services, Portlnd, OR
L3S EMAND NNt an Frome o on Agemcy

Os custos de manutencao a
longo prazo sao normalmente
menores.

Figure 3. This stormwater planter

Figure 1. A worker removes sediment

is one of a suite of dispersed
stormwater management
practices that Portland, Oregon,
city employees help to manage.

and debris from a curb-cutin a
stormwater bump-out along a street
in Portland, Oregon.
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Figure 4. Volunteers with
Portland’s Green Street Stewards
program care for a LID feature in

Figure 2. Soldiers with the U.5.
Army in Hawaii help maintain a bio-
retention area by trimming bushes
and removing weeds.

their neighborhood by removing
debris and weeding.



LID: Vale para Nova lorque.
E para Brasilia?

New York City’s Green Strategy Will Pay Off Over Time

In 2010 New York City released a green infrastructure plan that outlines options for
adding LID practices such as swales and green roofs to help reduce combined sewer
overflows (C50) and protect water quality. Modeling and data analyses conducted
during plan development showed that operating and maintaining the green
infrastructure elements of the plan (the “Green Strategy”) is higher in the initial
years as these controls are built quickly, while operating and maintaining the grey
infrastructure (the “Grey Strategy™) will be higher in the long run as large tanks,
tunnels and expansion costs come online over time.

By 2024, New York City would pay about $200,000 less annually to operate

and maintain the Green Strategy as compared to the Grey Strategy. Over a
20-year period, the New York Department of Environmental Protection estimates
' that the Green Strategy will reduce CS0

Green infrastructure el
volumes by nearly 2 billion gallons more

than could be achieved by the Grey
Strategy. In total, the Green Strategy would
cost approximately $5.3 billion, about 1.5
billion less than the $6.8 billion required for
the Grey Strategy. Plus, the Green Strategy
provides additional valuable benefits not
provided by the Grey Strategy, including
improved neighborhood aesthetics, lower
summer temperatures, reduced energy
use, cleaner air and water, and increased
property values.

Benefits

Grey infrastructure

Time |

The water guality and sustainability benefits
provided by green infrastructure would begin
to accrue immediately, unlike the benefits

of the grey infrastructure, which would be
realized at the end of a decades-long design
and construction period.

SEPA

Costs (§ Thousands)

Operation and Maintenance Costs of Two Stormwater
Control Strategies in New York City (Green Versus Grey)

$18,000

316,000

$14,000

e
=
(=1
=
{=1

T T
:im;aﬁ 16380 | ¢15145 $16.350

T ieeen Grey | Green  Grey | Green  Grey | Greem  Grey

oz e 2034 2034
Year
Legend I Supalies and Equipment I Matural Gas Fringe @ 40%
M Centracts I Electricity I Salaries

An analysis of the life cycle costs showed that the Green Strategy
would cost less to maintain over time because of high fuel costs
{required by pumps, etc.) associated with maintaining grey
infrastructure.
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SEPA

Reducing Stormwater Costs through Low Impact
Development (LID) Strategies and Practices




LID: Incentivos
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A necessidade de
politicas publicas

|
Municipal Policies for Managing Stormwater with Green Infrastructure
18,000
Stormwater
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Figure 7: Philadelphia found that stormwater regulations alone would only
reach 20 percent of the impervious surfaces in the City. The City uses a

range of policy types, including public land projects and incentives.
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Quais sao os desafios no DF?

...umas pistas:

* Enfoque holistico e integracao
das politicas urbanas com vistas
ao manejo sustentavel das aguas
pluviais

e Aproveitar as caracteristicas
positivas da cidade

* Institucionalizar a prestacao do
servico e a regulacao

* Instituir incentivos

 Ampliar a participacao e o
controle social

Alagamento na 711 Norte



Como podemos
fazer avangar o
manejo das
aguas pluviais
no DF?

Eng. Marcos Helano Montenegro
Presidente da ABES DF
Abril de 2014



