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Introduction BCN case study

General Objective

To question the patterns of drinking water consumption in urban settlements

Especific Objectives

To present the case of Barcelona regarding drinking water consumption patterns

To present past and on-going projects and methods
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Make cities and human settlements inclusive, safe, resilient and SUSTAINABLE

There needs to be a future in which provide
"= opprotunities for all, with access to basic services,
" ' energy, housing, transportation and more.
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Ability to sustain indefinitely oy

Nothing is strictly sustainable...

.. since everything produces some impact that cannot be sustained indefinitely

Sustainability means looking for solutions with the least impact...

.. comparing the "sustainability level™ of alternative solutions
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Sustainability

BCN case study

Research

Social

Environmental

Economic

Social development
+ Education and health
+ Food and nutrition

+ Green housing
and buildings

Sustainable cities

+ Water and sanitation

+ Green public
transportation

+ Green energy access

+ Recreation areas and
community support

Economic development

+ Green productive
growth

* Creation of decent
employment

+ Production and
distribution of
renewable energy

+ Technology and
innovation (R&D)

Environmental
management

+ Forest and soil
management

+ Waste and recycling
management

+ Energy efficiency

* Water management
(including freshwater)

* Air quality
conservation

+ Adaptation to and
mitigation of climate

change

Urban governance

+ Planning and
decentralization

* Reduction of
inequities

+ Strengthening of civil
and political rights

+ Support of local,
national, regional and
global links
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Per capita consumption of bottled water in Europe in 2019, by country

Italy 200
Germany 168
Portugal
Hungary

Spain
France
litres / person. year

Greece

Belgium

EU Average
Poland 114
Romania 106
Bulgaria 100

Austria a5

Source: Natural Mineral Waters Europe (https://naturalmineralwaterseurope.org/)
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Research

Causes: Organoleptic properties / Acceptance

Consecuencias: Resources — Wastes / Economy

/ ISGlobal survey (2019)

60% of the population consumes
bottled water (994.000 people)
17% of the population filters tap

Qvater (282.000 people)

~
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Contents lists available at ScienceDirect

Journal of Cleaner Production

journal homepage: www.elsevier.com/locate/jclepro

Life cycle assessment of drinking water: Comparing conventional @Cmmrk
water treatment, reverse osmosis and mineral water in glass and
plastic bottles

Marianna Garfi **, Erasmo Cadena ?, David Sanchez-Ramos °, Ivet Ferrer *

2 GEMMA — Group of Environmental Engineering and Microbiology, Di of Civil and Envil [ i1 ing, Uni
Catalunya .BarcelonaTech, ¢ffordi Girona, 1-3, Building D1, E-08034, Barcelona, Spain
b Research Group on Hydroecology, School of Civil Engineering, Universidad de Castilla-La Mancha, Edificio Politécnico, Av. Camilo José Cela s/n, 13071,

Ciudad Real, Spain

Politecnica de

Contents lists available at ScienceDirect

Science o
Total Environment

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Health and environmental impacts of drinking water choices in )
Barcelona, Spain: A modelling study e

Cristina M. Villanueva *>“%* Marianna Garfi ®, Carles Mila *"<, Sergio Olmos <, Ivet Ferrer ¢, Cathryn Tonne **¢

# ISGlobal, Barcelona, Spain

© CIBER Epidemiologia y Salud Piiblica (CIBERESP), Madrid, Spain

© Universitat Pompeu Fabra (UPF), Barcelona, Spain

o MM (Hospital del Mar Medical Research Institute), Barcelona, Spain

© GEMMA-Group of Environmental Engineering and Microbiology, Department of Civil and Environmental Engineering, Universitat Politécnica de Catalunya-BarcelonaTech, Barcelona, Spain
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Alternatives: Tap water / Bottled water / Filtered tap water

Health impacts (THM exposure)

Raw Material
Extraction

Disposal/Recycling

Screening

Monitoring &
Evaluation

What are the
changes in health?
What are the
outcomes of an
HIA?

__ Manufacturing/ Health Impact
Assembly

LIFE CYCLE
ASSESSMENT

Use —

Assessment

Transportation &
Distribution

Environmental impacts (Water production)
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Key results

Scenarios

Current
All tap water

All filtered tap water

All bottled water

If all bottled water
1,400 times more impact on ecosystems
3,500 times higher resource extraction cost

If all tap water

2 hours of life expectancy lost (even less if filtered)



Objectives Introduction BCN case study

Economic Analysis

Scenario Cost (€/m3) Considerations

Tap water 0.95 The price of water and the water canon are
considered
The price of tap water, the amortization

Filtered tap water price of the Reverse Osmosis device and

: : 31 )

(Reverse Osmosis device) the prices of consumable spare parts are
considered

Bottled water (PET) 267 An average price is considered
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AGUA PARA EL CONSUMO
WG er HUMANO EN BARCELONA
@

Evaluacion de la sostenibilidad y del
impacto sobre la salud

Se analizaran los impactos ambientales, sociales,
economicos y sobre la salud de las diferentes alternativas

AGUA DEL GRIFO TRATADA
CON SISTEMA DE OSMOSIS
INVERSA DOMESTICA

AGUA DEL GRIFO

AGUA DEL GRIFO TRATADA
CON UN FILTRO DOMESTICO
DE CARBON ACTIVADO

AGUA MINERAL
EMBOTELLADA (BOTELLA PET)
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Social

Environmental
Economic

Index of
sustainability of
drinking water
choices

Tap, bottled, filtered,
reverse 0Smosis

Health impact __

EEEE—

BCN case study

— Impact on health due to THMs exposure

assessment

Health impact associated
with water ingested

Life cycle

assessment
Impacts associated with
drinking water production

—

— | Social impacts —— Consumers

— Impact on health due to Nitrate exposure

— Damage to ecosystems

__, Environmental _— Damage to resource availability

impacts —> Damage to human health
— Carbon footprint

— Workers

— Local community
— Society
— Value chain actors

: Economic ,
—> Cost analysis —> — Consumption costs
impacts



Sustainability

Social
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Thank you
for your attention

Sustainable »
cities and / /, ‘
communities &




