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Solucoes baseadas na Natureza:
Conceitos e Aplicacoes sobre
suas Multifuncionalidades e
Co-beneficios
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CONCEITOS e historico




Programa das Nacoes Unidas para o
Ambiente (UNEP, 2022)

» “acoes para proteger, conservar, restaurar,

« visando o manejo sustentavel de recursos naturais
ou modificados dos ecossistemas terrestres, de agua
doce, costeiros € marinhos,

e que também abordam desafios sociais,
economicos e ambientais de forma eficaz e
adaptavel, ao mesmo tempo em gue promove bem-
estar humano, servigos ecossistémicos, resiliéncia
e beneficios para a biodiversidade.”
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O que é? Um breve historico

AN protecao de manguezais
costeiros

Tipo 1:
Manter ou melhorar
os SE dos ecossistémas
naturais

agroflorestas e
restauracao de
mananciais

Nivel de
Complexidade TipoﬁZ:
ou ESasTisienas jardins de chuva,

restaurados ou

: etc
manejados

Otimizag¢3do dos
conjuntos de

Sevigos Ecossistémicos
Tipo 3:
Criacao de novos
verdejar as cidades ecossistémas

Nivel de transformacdo dos ecossistémas

o
] SN Tpm DR




A

NaWaTech
Compendium of Natural Water Systems and Raln\flater) Urban Water i
Treatment Technologies to cope with Water - Users € /\Drinking wateQ
Shortages in Urbanised Areas in India (GreywateQ  p—
. J— . -
\Stormwater) 'KService water)
> 4 ¥
(Balckwater )

v v —
/ Surface-
Constructed \ water )
Wetlands o
" Gound-
l water

i

Energy Crops

> Urban \ Intermittent urban water source )
Landscaping / _ ‘
Agriculture (Water sources available over the whole year)

6
iﬁINCT 1) UF%GS

| P ] L
g r gNERSIDADE PG EscouATE e
UFRGS




Blue-Green Systems

ISSUES JOURNAL INFORMATION +  LIBRARIANS v+ OPEN ACCESS v BOOKS v ABOUT v

Volume 2, Issue 1 ESEARCH ARTICLE | FEBRUARY 03 20
1 January 2020 A review of nature-based solutions for resource
recovery in cities @
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Johannes Kisser; Maria Wirth; Bart De Gusseme; Miriam Van Eekert; Grietje Zeeman;
Andreas Schoenborn; Bjorn Vinneras; David C. Finger; Sabina Kolbl Repinc;

Tjasa Griessler Bulc

Aida Bani; Dolja Paviova; Lucian C. Staicu; Merve Atasoy; Zeynep Cetecioglu; Marika Kokko;
Berat Z. Haznedaroglu; Joachim Hansen; Darja Istenic; Eriona Canga; Simos Malamis;
Margaret Camilleri-Fenech; Luke Beesley

Blue-Green Systems

") Check for updates

Blue-Green Systems (2020) 2 (1): 138-172.
https://doi.org/10.2166/bgs.2020.930  Article history &
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Figure 1 | Overview of urban water, nutrient, material and energy loops enabled using NBS within cities.
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Science of the Total Environment 779 (2021) 146237

Contents lists available at ScienceDirect
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Nature-based solutions in the urban context: terminology, classification R)
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COST Action

"Circular City“
HIGHLIGHTS GRAPHICAL ABSTRAET https://www.cost.eu/
* Motivation: A Lack of a common Towards a common understanding
conceptualization of Nature-Based “\
Solutions ( NBS) Q * Comprehensive review of 250+ NBS from 4 European projects
y . (Elicitation workshops).
. MethdOlOg}’ . Mixed quantltatlve‘ C°m;2“l’“";is“ el « Nomenclature standardization (surveys).
qualitative to merge results from 4 o
European projects o
a 3 . a » Conceptually fine-tuned categories with self-standing meaning.
Outcomes: A list Of 32_ NBS, a nomencla I I | &1 e Flexible and open to further development.
ture, a novel classification and assessment O O O [pnernsn Y
» Key findings: The ‘green factor’ and non- 5
intensive actions are key criteria for iden- * Urban challenges and ecosystem services addressed by NBS
i e a (based on qualitative evaluation from 4 European projects)
tlfymg a solution as an NBS. NBS * Public online tool to explore different facets of NBS.
» Further research: Discerning NBS and e /

assessment

planning approaches

https://ec.europa.eu/programmes/horizon2020/

NBS units (NBSu) that are stand-alone green technologies or green urban spaces,
which can be combined with other solutions (nature-based or not);

NBS interventions (NBSi) that refer to the act of intervening in existing ecosystems
and in NBSu, by applying techniques to support natural processes.
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https://ec.europa.eu/programmes/horizon2020/
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LIST OF 32 NBS

/

Is it an action, measure or technique?

/

Is it an urban green spaces or green technology?

NBS UNITS NBS INTERVENTIONS

Is it an urban green space? § Isita blue/green technology? What is the main purpose? § Whereis it applied?

BIODIVERSITY
INTERVENTIONS

SOIL
INTERVENTIONS

NBS NBS RIVER
SPATIAL UNITS TECHNOLOGICAL UNITS INTERVENTIONS

Is there more tl"l|an one Is it Ilmplemenltecl in Riverbank engineering Composting Create and preserve
form of vegetation? vertical or horizontal ud : habitats and shelters for
surfaces? River or stream, including Soil improvement biodiversity

re- meandering, re-

Yes

No Systems for erosion control

opening Blue corridors Use of preexisting
. . . - vegetation
Spatial Arboreal Spatial Mixed Technological Technological Reprofiling/extending
Units Vegetation Units Vertical Units Horizontal Units floodplain area
Diverting and deflecting
Street Trees Large urban park Green wall system Infiltration basin elements
Urban forest Pocket garden/park  Green facade (Wet) retention pond
Urban Orchard Heritage garden Vertical mobile Rain garden
Private garden garden Swale
Community garden Planter Green wall Constructed wetlands
Green corridors Vegetated pergola Extensive green roof
Intensive green roof
Semi-intensive green
roof
Vegetated grid pave ! f \ .
ge grid p & Y 9 SN 4

Fig. 2. A novel hierarchical classification of considered NBS.



Is it an urban green spaces or green technology?

NBS UNITS

Is it an urban green space?

NBS
SPATIAL UNITS
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form of vegetation?

MNo Yes
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Units Vegetation Units
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LIST OF 32 NBS

/ /

Isit a blue/green technology?

NBS RIVER
TECHNOLOGICAL UNITS INTERVENTIONS

Is it an action, measure or technique?

What is the main purpose?

NBS INTERVENTIONS

SOIL
INTERVENTIONS

Is it implemented in
vertical or horizontal
surfaces?

Riverbank engineering

River or stream, including
re- meandering, re-
opening Blue corridors

Technological Technological Reprofiling/extending
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Diverting and deflecting
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Green facade (Wet) retention pond
Vertical mobile Rain garden
garden Swale
Planter Green wall e e e
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Semi-intensive green
roof
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Fig. 2. A novel hierarchical classification of considered NBS.
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Arborizacao urbana

Contribui p/ a mitigacao
das mudancas climaticas

Reduz o consumo de
energia

_Regula o fluxo de Filtra a poluigdo
agua e sua qualidade

Melhora as saudes fisica Reduz a dependéncia
e mental das pessoas de ar-condicionado

Aumenta a Valoriza propriedades
biodiversidade urbana

communications earth & environment Article
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https:/fdol.org/0.1038/543247-024-01908-4

Cooling efficacy of trees across cities is
determined by background climate, urban
morphology, and tree trait

| ™| Check for updates

Haiwei Li®'2(-, Yongling Zhao @2, Chenghao Wang ®°, Diana Urge-Vorsatz ®*, Jan Carmeliet’ &
Ronita Bardhan®" [

(a) /m\\

Trees moderate urban heat island (UHI) effects -,
"\ P‘ ’ "

(b) How to harness cooling benefits of urban trees?

Background Climate
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Is it an urban green space?
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Tipo 1) Contato secundario e vazdo controlada: trechos em méddulos
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Canal
de desvio

Ecobarreira
3arreira para remogao
de detritos flutuantes

Zero Hora (maio, 2021)

Galeria
de concreto

Wetland
Com plantas aquaticas
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Nature-based Solutions

Analysis of EU-funded projects

Independent

Report

Resegrch and
Innovation

The EU-Brazil sector dialogue on nature-based solutions

Contribution to a Brazilian roadmap on nature-based solutions for resilient cities

The European Commission and the Brazilian Ministry of Science, Technology, Innovation and
Communication started a dialogue on nature-based solutions (NBS) in 2015. In this report, European and
Brazilian experts analyse the occurrence and potential of NBS in Brazil, highlight aood practices in the EU for

https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-
publications_en?f%5B0%5D=0e_publication_subject%3Ahttp%3A//data.europa.eu/uxp/det_89&page=0

Report | 16 February 2024 | Directorate-General for Research and Innovation
The next frontier for climate change science

Insights from the authors of the IPCC 6th assessment report on knowledge gaps and priorities
for research.

Report | 11 December 2023 | Directorate-General for Research and Innovation
Guidelines for co-creation and co-governance of nature-based solutions
This report analyses co-creation and co-governance approaches for Nature Based Solutions

(NBS). Each project represents different ways in co-designing, co-developing, co-implementing
and co-monitoring NBS that are being deployed in diverse European contexts.

Report | 10 July 2023 | Directorate-General for Research and Innovation
Harnessing the power of collaboration for nature-based solutions
This briefing paper presents practical examples and inspiration for local decision-makers on

utilizing co-governance approaches to promote participatory processes and collaborative
creation of nature-based solutions.

Report | 8 June 2023 | European Investment Bank
Investing in nature-based solutions 2

State-of-play and way forward for public and private financial measures in Europe.

Report | 27 January 2023 | Directorate-General for Research and Innovation

Nature-based solutions and the challenges of water: Accelerating the
transition to more sustainable cities

Nature-based solutions are innovative approaches that regenerate areas affected by human
activities, restoring key ecological functions that improve people’s quality of life.
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Escalas e Contextos

Intervencao em pequena Intervencao em média Intervencao em grande escala:
escala: habitacao, escala: bairros e vizinhanca. cidades e entorno, area rural,
edificacoes e etc bacia hidrografica.
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Journal of Hydrology 619 (2023) 129284

Contents lists available at ScienceDirect

Journal of Hydrology

ELSEVIER journal homepage: www.elsevier.com/locatejhydrol

Research papers

»

Assessing climate change impact on flood discharge in South America and 5=
the influence of its main drivers

Jodo Paulo L.FE. Bréda , Rodrigo Cauduro Dias de Paiva, Vinicius Alencar Siqueira,
Walter Collischonn

de Pesquizes Hidrinlicas (IPH) ot the Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre, Brazil
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Fig. 7. Relative change of flood discharge projections for the RCP4.5 scenario compared to the historical period. The left and center panels show the upper and lower
limits related to the ensemble of 4 downscaled climate models, respectively, while the right panel indicates the agreement between these models regarding the
change sign. Relative differences are shown for the second-highest (a) and median (b) annual maximum discharges from the future and historical periods.
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Climate and land management accelerate the
Brazilian water cycle
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Published online: 01 September 2022 Increasing floods and droughts are raising concerns of an accelerating water
cycle, however, the relative contributions to streamflow changes from climate
% ICheck for updates and land management have not been assessed at the continental scale. We
analyze streamflow data in major South American tropical river basins and
show that water use and deforestation have amplified climate change effects
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Fig. 5 | Spatial distribution of the accelerating, decelerating, wetting, and
drying streamflow trends in Brazil. a The location of the four quadrants of
regional streamflow trends, with darker colors indicating larger change intensities.

b Explanation of the color code of a. Accelerating water cycle has occurred in 29%
of the region (2.7 million km’); deceleration in 4% (0.4 million km®); drying in 42%
(3.9 million km?); and wetting in 25% (2.4 million km?).
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CLIMATEMITIGATIONNS CLIMATEADAPTATION

HUMAN INTERVENTION THE PROCESS OF
THAT REDUCES THE ADJUSTING TO THE
EMISSION OF CURRENT AND FUTURE
GREENHOUSE GAS EFFECTS OF CLIMATE
CHANGE
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Ecosystemn degradation
can lead to hazards like
landslides

Climate change
impacts on certain

hazards and regions

Disaster Risk 9Hazard x Vulnerability x Exposure

Poverty, environmental
degradation and

hazardous living
conditions

Poor governance and
lack of preparedness to
hazard events

Social inequalities,
marginalization and low
coping capacities

Lack of urban planning
processes

Inappropriate
settlement locations, e.q.
on steep slopes, on
floodplains, etc.

Lack of evacuation
plans and/or early
warning systems
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NATURE-BASED SOLUTIONS

NBS are actions to protect, sustainably manage, and NBS provide benefits not only solving the initial problem
restore natural and modified ecosystems that address but also useful for environment and society. Such as
societal challenges  effectively and  adaptively, climate regulation, recreation, health, tourism, food and
simultaneously  providing human well-being and drinking water.

biodiversity benefits. (IUCN)

INITIAL PROBLEM — CLIMATE REGULATION
— HEALTH

— RECREATION, TOURISM, FOOD AND
DRINKING WATER

)
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Multifuncionalidades e co-beneficios

Producao de Alimentos

SbN ajudam na producao de alimentos
por meio de plantas e animais
silvestres. Parte da biomassa pode ser
usada como matéria-prima para a
alimentacao.

Fonte: Haines-Young e Potschin (2018)

C-@ Regulacao do clima

SbN ajudam a regular a temperatura e
a umidade, aliviando condicoes
climaticas extremas por meio da
ventilacao e transpiracao.

Fonte: Haines-Young e Potschin (2018)

@ Uso de biossélidos

Os biossdlidos provenientes do
tratamento de aguas residuais podem
ser aplicados como fertilizantes,
promovendo solos produtivos e
crescimento vegetal.

Fonte: US Environmental Protection
Agency (202])

©© Reuso da agua

Aguas residuais tratadas podem ser
reutilizadas para irrigacao,
abastecimento de agua potavel e
restauracao ambiental, promovendo
sustentabilidade.

Fonte: ISO (2018); US EPA (2021)

Recreacao e

E
LA . e
<= Valor estetico

SbN valorizam paisagens naturais e
restauradas, criando espacos
agradaveis para moradia, lazer e bem-
estar comunitario.

Fonte: Millennium Ecosystem
Assessment (2005)

@% Biodiversidade

SbN aumentam a diversidade de fauna
e flora, promovendo equilibrio
ecolégico em ambientes terrestres e
aquaticos.

Fonte: Adaptado da Convencd@o sobre
Diversidade Biologica (1992)
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( Nature . "
Based Solutions Building with nature
in urban areas

Climate adaptive city

Sediment management

Integrated river
basin management

Sand management
for coastal protection

Q

toring wetlands

Restoring mangroves

Restoring reefs
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Nature Based Climate Solutions

Green cities

- &46\0 tal flood
R

protection

© Natasha de Sena, WER
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(SbN) pela Gestao Publica Brasileira no
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Use of Nature-based Solutions (NbS) by Brazilian Public
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' Government of Ireland

Nature-based Solutions to the

Management of Rainwater and
Surface Water Runoff in Urban
Areas

Water Sensitive Urban Design

Best Practice Interim Guidance
Document
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Nature-Based Solutions for
Wastewater Treatment

A SERIES OF FACTSHEETS AND CASE STUDIES
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#NATUREBASEDSOLUTIONS
Wastewater treatment...which

would you choose?

Conventional Nature-Based
Infrastructure Solutions (NBS)

CREW

Center for Restoration of
Ecosystems and Watersheds

The University of Oklahoma
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Alta eficiéncia Auséncia de odor

Baixo Consumo Sem geragao
de energia de lodo

Tolerancia a
sobrecargas
hidraulicas

Operacao facil e
de baixo custo

Valorizacao Sistema natural
da paisagem sem insumos

Fonte: Phytorestore. &
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Extreme Event

Extreme and rapid floods in the various rivers of the
mountain. (>20 m in a few hours. High flow speed)

Landslides >15.000

Engrecr

3
%
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Jacui Varzeas %

Varzeas o

30 days of inundation
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The important role of floodplains. In the hypothetical scenario - in which there
are no floodplains, the flood wave would arrive much faster. Levels would rise 2
days earlier, reaching more than 7 m, exceeding the maximum reached by
around 2 m. The floodplains act by dampening and delaying the flood wave,
reducing its magnitude, but on the other hand increasing its duration.
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Author, Country
and Configuration

Informations
Main aspects

Image

Paulo et al_, (2013)
Brazil

Multi-stage system

Subsuperficial
Horizontal Flow +
Vertical Flow

Residence of a social project, harizontal
flow with 4.6 m?, grease box and
sedimentation tank as pre-treatment,
hydraulic loading rate (HLR): 360 mm._d-
(hydraulic retention time (HRT) - 3.4
days), fine gravel as a filter medium.
Vertical flow as post-treatment, HLR:
150 mm.d-*, 2 to 3 batches, coarse sand
as a filter medium.

Goncalves et al,
(2020)

Brazil

Vertical flow

University campus, 2.6 m2, sand as a
filter medium, HLR: 300-800 mm.d-', 3-9
batches.

Platzer et al_,
(2016)

Peru

Vertical flow

School, Population Equivalent: 70
inhabitants, flow: 1.5 m*d", 16 m?, 1 m?
of sedimentation tank as pre-treatment,
coarse sand as a fiter medium, reused
for irrigation.

Platzer et al_,
(2016),
Peru

Vertical flow

Guest building, 160 apartments, 2
modules of 50 m?, flow 6 m*.d’, grease
trap and sedimentation tank as pre-
treatment, organic loading rate (OLR) of
25 g BOD.m?.d", reuse after disinfection
for irrigation and toilet flush.

Platzer et al_,
(2016)

Peru

Vertical flow

Building of social project, 60 m?, divided
into 3 modules, to operate with bed rest,
HLR 150 mm.d".

Magalh&es Filho
and Paulo (2021)

Brazil

Horizontal Flow

High standard residence, 9 years of
operation, 2 m?, greywater without
kitchen sink, pre-treatment with planted
anaerobic filter, HLR: 50-120 mm.d-’
(peaks 500-600 mm.d'), OLR: 5.5-6 6
gCOD.m2.d (inlet), effluent with ~63

Phytoremediation as a modular approach
for greywater treatment

Fernando Jorge Magalhaes Filho (Correa) ',
)3:6:7:8.9

Paula Paulo (Loureiro
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Revista Brasileira de Recursos Hidricos _
Brazilian Journal of Water Resources

Versao On-line ISSN 2318-0331

RBRH, Porto Alegre, v. 28, ¢40, 2023

Scientific/Technical Article

https://doi.org/10.1590/2318-0331.282320230007 —2015-2019

—2010-2014

Quali-quantitative evidence on water quality by a governance process with payment
for environmental services in a water supply watershed

Evidéncias quali-quantitativas da qualidade da dgua por um processo de governanga com
pagamento por servigos ambientais em uma bacia hidrogrifica de abastecimento de agua

Frederico Luiz de Freitas Janior' (, Mariana de Souza Pereira' (7, Cristovdo Vicente Scapulatempo Fernandes® (7,
Fernando Mainardi Fan® (0, Reginaldo Brito da Costa' {0 & Fernando Jorge Correa Magalhies Filho®

'Universidade Catélica Dom Bosco, Campo Grande, MS, Brasil
*Universidade Federal do Parani, Curitiba, PR, Brasil
iUniversidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brasil
E-mails: fredfreitasjr@gmail.com (FLF]J), marianapercira.esa@gmail.com (MSP), cvs.fernandes@gmail.com (CVSF), fernando.fan@ufrgs.br
(FME), reg.brito.costa@gmail.com (RBC), fernando.magalhaes@ufrgs.br (FJCMF)
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Fig. 6. Correlation between root mass and suspended solid mass

entrapped by the Pistia stratiotes biofilm.

Fig. 5. Particle Image Velocimetry vertical velocity profile.
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Available online at www.sciencedirect.com
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Clogging in subsurface-flow treatment wetlands:
Measurement, modeling and management

Jaime Nivala *?, Paul Knowles %, Gabriela Dotro*/*, Joan Garcia 9, Scott Wallace™
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Full length article

Evapotranspiration tank for the treatment, disposal and resource recovery of = m)
blackwater -

Paula Loureiro Paulo®, Adriana Farina Galbiati, Fernando Jorge Correa Magalhées Filho',
Fernando Silva Bernardes, Glauber Altrdo Carvalho, Marc Arpad Boncz

Faculty of Engineering, Architectiere and Urbandem and Geography, Federal University of Mato Grosto do Sul, Av. Cozta e Silva, S/N, Cidade Universitdria, CEP:79.070-
o, Campo Grande, M5, Brazil

articLe iNFo A= (mQu)/(ETyKypvap — PKy) (1)
E— where: Fig. 1. Cross sectional view of the Evapotranspiration tank (TEvap) showing the different layers of substrate and anaerobic reception chamber (AnC) built with car
R aclies ’ tires.
R:"".nl system A= si.l.l.'lE.I'ﬁ-.CEEII (rea ﬂlfﬂ’lﬂ' TE"&I.'J. in mz; ;
f;:}::ﬁcmd o n = average number of users of the system;
h Q4 = average flushing volume per person, in L-d™', according to the ° _ _ "
flushing device used and the average number the toilet is used per person; The fU” Scale |Ong term experlmental run
Kz = tank’s evapotranspiration coefficient, determined as 2.71 given showed that, considering the  specific
the conditions during the experimental period; . L.
ET,, = average baseline (reference) evapotranspiration rate, in mid”~; methanogenic activity of the sludge, the ANnC

P = average daily precipitation at the location of the TEvap tank, in

mmd~'; nad a capacity to hold a SLR up to 10 times

k; = coefficient of infiltration, varying between 0 and 1. . . .
Nnigher than it was submitted.
 Despite the moderate salinity of blackwater

during the experimental run (1700 mg-L-1), the
+ 2.4 m2-person-1: highest concentration of salts was measured on
top soil layer (2167 mg-L-1) that can be
considered a non-saline soil.

» overflow was observed only
when inflow was higher than
50 L.dia-1;

* the required area would be 4.8 m2 (2.4 m2-person-1). In other words, 0.8 m2 higher than the built
TEvap of 4.0 m2, and 0.8 m2 lower than the calculated using the proposed equation.
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TANQUE DE EVAPOTRANSPIRACAO (TEVAP) - 5 PESSOAS %’:ﬁ’_

ENTRADA
DAS AGUAS -
CINZAS

2.0M DETALHE CIRC. BANANEIRAS

CIRCULO DE BANANEIRAS - 5 PESSOAS

1- IMPLANTAR TEVAP E CIRCULO DE BANANEIRAS
EM LOCAL DE MAIOR INCIDENCIA DE SOL DISPONIVEL
NO LOCAL (NORTE);

2- AMANTA PEAD INDICADA EM PROJETO PODE SER SUBS-
TITUIDA POR ALVENARIA, DESDE QUE SEJA DIMENSIONADA
PARA RESISTIR AOS ESFORCOS E SEJA IMPERMEABILIZADA;

3- O TEVAP DEVE RECEBER APENAS AGUAS NEGRAS (ESGO-
TO DOS VASOS SANITARIOS);

4- O CIRCULO DE BANANEIRAS DEVE RECEBER APENAS
AGUAS CINZAS (ESGOTO DAS PIA. CHUVEIRO.MAQUINA DE
LAVARY),

5- OS ULTIMOS 30 CM DE TERRA NO TEVAP DEVE SER ADU-
BADA PARA PLANTIO.

Entrada do
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Bacis wanitiria
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Lol aanl .
N e witmaghe '

Membrana
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do solo
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5210 cm de altura
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A agua evapora
pela transpiracao
das folhas das

bananeiras

0 oty
( 1@

Aterraque e

retirada para fazer o * 1944 *
: O —
buraco ¢ depositada
G S Sinde PREFEITURA
em sua volta, parao ARACOIABA DA SERRA

plantio das
bananeiras, e de
outras especies que
Rostam de agua,
formando o circulo
de bananeiras e
evitando que a agua
da chuva escorra
para dentro do

APOSTILA DE SANEAMENTO ECOLOGICO
CIRCULO DE BANANEIRAS
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O Patha
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.:- no solo e ¢ "..'.'(,.. ‘)l'h!'. P _j- C 10 ‘)c"d O X cCuUuio
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MICTOOrEanIsmMmos, € pane

” tiver capacidade de inhitragao

S ¢ absorvida pelas raizes

- o — — - —————

'c‘; cas plantas junto aos

nutrientes presentes na
agua

Aracgoiaba da Serra
| 1 2024

1.5a 2 mde largura

Fonte: Ilustragdo de Patricia Yamamoto para a cartilha do Instituto de Projetos e Pesquisas Socioambientais - IPESA.
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Lesboues (matieresdevidange) issues de fosses septiques

outouteseaux doivent étretraitéesavantd'étre épandues

sur les terres agricoles ou dirigées vers une autre filiére. Le 16le des roseaux.

Les matiéres de vidange dépotées sur site, apres un Actlon mécanique (tiges et haosphere) évtant e colmatage mmwhm“wm
prétraitement aérobie (bassin d'aération) sont dirigées . bvepar Ficcumultion de couche de boes st opries 1 mise au s of vdange
vers les lits de séchage plantés de roseaux (LSPR). S successive das bts. Pour obtenis une sicané
Les percolats ou jus récupérés en sortie des lits sont e i b s W e S e % s e
traités sur un filtre complémentaire (Etage 2) avant d'étre nhcessaire & sa minésalisation (effet thizosphire). td curer.

réutilisé en irrigation (épandage sur 5 ha).

Carte d'identité de la station

dépuration,

Date de mise n service - 2003
Secteur colecté : Nord-Est du département Tamn et Garonne SR
Capacié de trattement - 3500 fosses/an (1 000 m'/an soit 131 tues/an) A
Volume do bassn de stockage aéé 180 mt .
Déshydratation et minéralisation des boues par LSPR :
m* subdivisée en & bassins de 325m* chacun

Un raitement de fiton par ftre planté de roseaux

‘surface totale de 100 m*, subdivisée en deux fiitres de 50 m*

Epandage sur plantation en tailis courte rotation (TCR) des percolats

sur 3 ha plantés de peupliers et d'eucalyptus par micro-irrigation.
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Configuracoes, CAPEX e OPEX (TOTEX)

m Potential

Raw Wastewater

Pre-treated WW

Treated WW

Stabilized Sludge

Source: Global Wetland and von Sperling.

Prlmary r Secondary »-4 " Tertiary Sludge
_ Treatment ) w _Treatment {_ Treatment | Treatment

“French Filter” TW GLOBAL
(12. Stage of French System) WETLAND
TECHNOLOGY

Subsurface-flow TW \\ ,

(hori I, vertical, d etc.)
W
NI,

Sludge TW
TW Treatment Wetland (STRB)

Surface-flow TW
(polishing, storm water etc.

Sistema

Lagoa facultativa

Lagoa anaerdbia - lagoa facultativa

Lagoa aerada facultativa

Lagoa aerada mistura completa - lagoa sedim
Lagoa anaerobia + lagoa facul + lagoa de matur

Infiltracdo lenta

Infiltracido rapida

Escoamento superficial

Terras umidas construidas (wetlands)

Tanque séptico + filtro anaerdbio

Reator UASB

UASB + lodos ativados

UASB + biofiltro aerado submerso

UASB + filtro anaerébio

UASB + filtro biolo gico percolador de alta carga
UASB + flotacéo por ar dissolvido

UASB +lagoas de polimento

UASB + lagoa aerada facultativa

UASB + lagoa aerada mist. compl. + lagoa sedim
UASB + escoamento superficial

Lodos ativados convencional

Lodos ativados — aeracdo prolongada

Lodos ativados — batelada (aeragdo prolongada)
Lodos ativados convencional com rem biol N
Lodos ativados convencional com rem biol N/P

125

150

175

200

U U Operaloc

Sistema 2.5

5.0 7,5\ 10,00 12,5/ 15,0 17,5 20,0

Lagoa facultativa

Lagoa anaerdbia - lagoa facultativa

Lagoa aerada facultativa

Tagoa aerada mistura completa - lagoa sedim
Lagoa anaerébia + lagoa facul + lagoa de matur

Filtro biolégico percolador de baixa carga
Filtro biold gico percolador de alta carga
Biofiltro aerado submerso com n itrificacdo
Biofiltro aerado submerso com rem biol N

Infiltracdo lenta

Infiltragdo rapida

Escoamento superficial

Terras imidas construidas (wetlands)

Tanque séptico + filtro anaerébio

Reator UASB

UASB + lodos ativados

UASB + biofiltro aerado submerso

UASB + filtro anaerdbio

UASB + filtro biold gico percolador de alta carga
UASB + flotagdo por ar dissolvido

UASB + lagoas de polimento

UASB + lagoa aerada facultativa

UASB + lagoa aerada nust. compl. + lagoa sedim
UASB + escoamento superficial

Lodos ativados convencional

Lodos ativados — aeracdo prolongada

Lodos ativados — batelada (aeragdo prolongada)
Lodos ativados convencional com rem biol N
Lodos ativados convencional com rem biol N/P
Lodos ativados convencional + filtracao terciaria

Filtro bioldgico percolador de baixa carga
Filtro biolo gico percolador de alta carga
Biofiltro aerado submerso com n itrificacdo
Biofiltro aerado submerso com rem biol N
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INTRODUCAOE RESULTADOSE
JUSTIFICATIVA METODOLOGIA DISCUSSOES

“VULNERABILIDADE DE DILUICAO HIDRICA"” (VDH)

Cenario proposto - Estudo de Caso

Passo 1:
Classe do corpo hidrico: Classe I

Passo 2:
Concentracdo maxima de DBO5: 5 mg/L

Obs.: para o estudo foi analisado apena DBOS.

Passo 3:
Padrao de vazao de permanéncia:

Vazio especifica (m®.s™. km?)
Baci Padrio da dArea de Area de
) aﬂ:,l Local vazio de ren.agem drenagem até
hidrografica . superior a 10
referéncia lem? 10 km?
Lago Guaiba Arroio Dilinio Qoo 0,00526 0,00286
‘&' m INSTITUTO D€

UFRGS 1Fn PESQUISAS HIDRAULICAS

Arroio Dilavio, Porto Alegre, RS

Passo 4:
Eficiéncia: 60% (TS+FAN) e 90% (TS+WCFHS)

Qsio: vazio do corpo de dgua em (m®s™):
Qeszoto: vazio do efluente (m?.s™7);
[ J
Pa s s o 5 . Cio: concentracio de DBO;s do corpo de agua (DBOy,):

RD =RD = Qrio / Qesg Ceasoto: concentragio de DBOs do efluente.
MEM = ((Qrio x Crio) + (Qesgoto x Cesgoto)) / (Qrio +Qesgoto)

Passo 6:
Habitantes = Qefl / Qcontribuicdo
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ABNT NBR
17076

Sistema de tratamento completo

Disposicao
oy Tratamento Tratamento Tratamento Tratamento final do
preliminar primario secundario terciario efluente
tratado
Projeto de sistema de tratamento de esgoto de
menor porte — Requisitos
Design Small domestic wastewater treatment systems — Requirements caixa P
s tro : - . g G
Anexo H (normativo) Wetlands CONSHIUIAOS .........ruummmersresssmssnssssmsmssssssssmssesssssasssans retentora de tanque séptico g desinfeccao infiltracdo em solo
. anaerdbio
H.1 Goneralidaties...........cccicutuaiecissunnnesonnennnns ssnmsencess suasasas e skunsnass oussannens snnssnan: gordura
H.2 DimMenSIONAMENLO .......o et csrias e rasssnsss s asssssas e asnsssssssassnsasnnnsnnsnsns
H.2.3 Wetlands de fluxo horizontal ... cses e ssneas
.2, de fl o W S R A— caixa P . s corpo receptor de
24  Weflands co TURQueReC® MTEC priméria filtro aerébio FRTESER
H.3 DetalNes CONSIIULIVOS ... .cccceeeieieeesiieress i ssssnsssns s sas s sasnnsassn sas smms en smsamnnns desarenadora agua
H.4 Dispositivos de entrada e saida.........cccccceeiiiieiiiiiiieiniiiieisies e
H.5 e e e e o e e o = —
Anexo | (normativo) Vermifiltro........... i s siesessesssssssssnssssssssssssssens dlSpOSlt‘IVO de MTEC reliso
1.1 GENErAlAAES. ......couceeerrcesssssesssessssssssasssbsssassssesssssessssessesssssssssssassesassanasns gradeamento anaeroébia
1.2 DimMenSIONAMENLO ..o et ies e rsss s s sss s s sas e asns s ssssassnsasnnsnsnnsssns (’
1.3 Detalhes construtivos do vermifiltro..........ccccceccciriinmnieiieiesicssssnsssmssesssssasans MTEC Sbi 3 “ -S.——
1.4 L0 T =T T T SO AgkOnIa evapotranspiragao u F RGS
Anexo M (normativo) Disposicao final do efluente liquido tratado em tanque
i ] 1 UNIVERSIDADE FEDERAL
R T T T T T o —— lodo ativado fluxo continuo DO RiO GRANDE DO SUL
M.1 GeNEralidates. ... ... s s s e e s e sas s se s s s sas sannsns s msnaenans
M.2 Dimensionamento do tanque de evapotranspiragao.........c.ccoieeeeiieiesinnnns
M.3 Processo CONSIrULIVO.....ccci i ieiisssssssssssesiss e s sssssssss s snsss sesssanssnss ECIE
M.3.1 Estanqueidade e impermeabilizagdao do fundo e das paredes.................
M.3.2 Os dispositivos de entrada, de distribuicdo do efluente e de saida....... RAC
M.3.3 Materiais de enchimento ... s e s s s snnsans
M.4 AGUAS PIUVIAIS ....oourecereeiacriasienseesncsssasi s e sassssassssasmsasas essessasss sesasassenmnssanns o
M.5 Plantas de superficie ... s s Wetlands ESCOLA DE ENGENHARIA
M.6 Instalacio e ManutenGao do tANQUE .......c.cceciecieicricssiisnsinesssesssssssassnsasns UFRGS

ICS 91.140.70; 91.140.80
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tubulacéo de . o
tampa de ventllagdo terminal de ventilacao
Inspecao @100mm é
opclonal @ 260 ez8
solo natural ‘ \ i i /

TS ol RR2 SSINTEE ™ PETE AR i
%ﬁ’\ ST ISAVAL SR
_,-l(“— ; - I \1/"\ /‘)‘ |  2100mm sz/" S’:‘nat:ﬂd!a'lleével
o = I
2100mm >, A ¥ M 3 ~— ao reaterrar
4% ' K compactar o solo
K
»n

efluente bruto /\\/ T O Sl IR j
NV NVANM NV ANVANV AN

anteparo para distribuigao de efluente /}L_n 2 ) ) K E
>
A & 9 Y - \
serragem e minhocas \>' 2 T O T, PR 9 — T tampa de
iovtion. Gl eifel ‘ 1 A Inspegéo solo de enchimento —==&1
materiais drenante - . o~ :
~ 4 S A - — tubulagdo de saida
H=h1+h2 N 1= = _ R N tubilagéo de @ 2 50mm solo natura!
H = altura total do lelto /\Q‘ P oo b L — . Shireca P10BS camadas intermedidrias ao reaterrar
’x - i;:“*"'““ .' < "';'j v o - ':7';— Y "“‘v_’ -‘letubdawo de Salda E (panicu,as médias e ﬁnas) d: wmpadar 0 SOIO
h1 = altura da camada de NIRRT AT AYA AYAYAYATAY@100mm manta — g P T TS camada:de findo T 538 | ania
CAP @100 camada regularizadora geciinda /F' ’ X 7 X2 (particulas grossas) 7 R = geotéxtil
serragem @100mm tubulagdo perfurada camada LA material tubulagéo N tubulagao tubulagdo
= regularizadora impermeavel erfurada perfurada de entrada
h2 = altura do lelto drenante @100mm com solo compactado R S— P @500mm 2100mm
dedlividade 2 1% @500mm
CORTE A-A

h3 = altura Ivre

Figura M.1 — Esquema representativo de um tanque de evapotranspiragcao

Corte A-A

Figura 1.1 —= Esquema representativo do vermifiltro
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Presidéncia da Republica

Casa Civil
Secretaria Especial para Assuntos Juridicos

LEI N°® 14.904, DE 27 DE JUNHO DE 2024

Estabelece diretrizes para a elaboracao de planos de adaptacdo a mudanca do clima; altera a Lei n°
12.114, de 9 de dezembro de 2009; e da outras providéncias.

Art. 2° S&o diretrizes dos planos de adaptagdo a mudanga do clima:

| - a identificacéo, a avaliagdo e a priorizagdo de medidas para enfrentar os desastres naturais recorrentes e diminuir a vulnerabilidade e a exposi¢gao dos sistemas ambiental, social, econémico e de infraestrutura, em areas rurais e urbanas,
bem como os efeitos adversos atuais e esperados das mudancas do clima nos ambitos local, municipal, estadual, regional e nacional;

Il - a gestdo e a reducao do risco climatico diante dos efeitos adversos da mudanga do clima, de modo a estimar, minimizar ou evitar perdas e danos e planejar e priorizar a gestdo coordenada de investimentos, com base no grau de
vulnerabilidade, conforme definido pela PNMC;

lll - o estabelecimento de instrumentos de politicas publicas econédmicos, financeiros e socioambientais que assegurem a viabilidade e a eficacia da adaptacdo dos sistemas ambiental, social, econédmico e de infraestruturas criticas;

IV - a integragao entre as estratégias de mitigagao e adaptacao nos ambitos local, municipal, estadual, regional e nacional, em alinhamento com os compromissos assumidos no Acordo de Paris sob a Convengao-Quadro das Nacgdes Unidas
sobre Mudanca do Clima, por meio da Contribuicao Nacionalmente Determinada;

V - o estabelecimento de prioridades com base em setores e regides mais vulneraveis, a partir da identificagao de vulnerabilidades, por meio da elaboragao de estudos de analise de riscos e vulnerabilidades climaticas;

VI - a sinergia entre a Politica Nacional de Protegcédo e Defesa Civil (PNPDEC), instituida pela Lei n°® 12.608, de 10 de abril de 2012, o Plano Nacional de Protegédo e Defesa Civil, os planos estaduais, distrital @ municipais de protecao e defesa
civil e a Estratégia Nacional de Seguranga de Infraestruturas Criticas;

VIl - o estimulo a adaptagéao do setor agropecuario ao Plano Setorial de Mitigagéo e de Adaptagcdo as Mudangas Climaticas para a Consolidagdo de uma Economia de Baixa Emissao de Carbono na Agricultura (Plano ABC), vinculado ao
investimento em pesquisa, desenvolvimento e inovagao ou em praticas, processos e tecnologias ambientalmente adequadas e economicamente sustentaveis;

VIl - a adogéo de solugées baseadas na natureza como parte das estratégias de adaptagéo, considerando seus beneficios adicionais e sua capacidade de integrar resultados para adaptacdo e mitigagdo, simultaneamente;
IX - o monitoramento e a avaliagao das agoes previstas, bem como a adogao de processos de governanga inclusivos para a revisao dos planos de que trata esta Lei a cada 4 (quatro) anos, orientada pelo ciclo dos planos plurianuais;

X - a promogao de pesquisa, desenvolvimento e inovagao orientados:
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Consideracoes finais

Habitagdo como premissa para uma infraestrutura urbana sustentdvel

Meta l

Fconomia-Social-Ambiental.

Meta 3

Produtos especificos para

Meta 2

Atencdo para Normativas,

Cases com modelo de cada tipo de ator, contexto

guias, ferramentas e

negocio sustentdvel, pautados e cendario.

sor ACV e ferramentas de Politicas - fratamento e Tecnologia / Gestéo.

viabilidade.

redso.
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Publico-alvo

Produtos com enfoque para cada tipo de publico.

Construcdo Civil #2

Hidrossanitdrio

Infraestrutura Urbana

Arquitetura e Urbanismo #1

Sociedade #3

Municipios e Prestadores.

Projetos Arquitetonicos

e de Urbanismo.
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