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Natural water cycle

 Exists for billions of years.

e Water is always cycling around, through
and above the Earth.

* This natural water cycle is our planet’s
way of recycling water and is essential for
life on Earth.

. evaporation — condensation —
precipitation — infiltration — run-off —
transpiration
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WATER — Water Resources
(the water cycle; water
management)
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¢ WHO / UNICEF 2019 -two out of five people or three billions
of people in the world don’t have basic conditions for wash
hands at home :

- 1,6 billions have limited facilities without water or soap.

- 1,4 billions don’t have any facilities

¢ WHO / UNICEF 2022 :

Gdﬂﬂ PiI;ﬁLTH - Water: 2.2 billion still lacked safely managed drinking
AND WELL-BEING water, including 115 million people drinking surface water.
- Sanitation: 3.5 billion people still lacked safely managed

Eg\(mn sanitation, including 419 million who practiced open
' defecation.
® o o O - Hygiene: In 2022, 2 billion still lacked basic hygiene services,
M*'w including 653 million with no facility at all.
ﬂ\ - Menstrual health: Adolescent girls and women living in rural
CLEAN WATER areas are more likely to use reusable materials, or no
AND SANITATION materials at all, to manage menstruation.
- Gender: 1.8 billion people still do not have drinking water on-

premises, and in two out of three households, women are
primarily responsible for water collection.
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INFECTIOUS DISEASE RISKS

~ 7~
DIARRHOEAL DISEASE -+ ovevevseersessvmsersssnessimss s § .

Diarrhoea is thelsecond leading cause of deathlamong

children aged under 5 years.

I I Just 2 pathogens, rotavirus and Escherichia coli, are responsible

for most cases of moderate-to-severe diarrhoea in low-income

WASH-related deaths countries. Other important pathogens include Cryptosporidium

are from diarrhoeal and Shigella.? @
: : I . . WHO WATER, SANITATION
disease! g Cholera can kill within hours if left untreated. Cholera is AND HYGIENE
‘ still endemic in 69 countries, resulting in an estimated 2.9 million bl

cases and|95 000 deaths per year worldwide.?

Water, sanitation, hygiene and health A PRIMER FOR HEALTH PROFESSIONALS
© World Health Organization 2019

WASH - Water, sanitation, hygiene and health
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¢ Nearly three quarters of the population of the Least
Developed Countries lack soap and water handwashing
facilities.

(OMS / UNICEF 2022)

¢ Almost 900 million children around the world lack a basic
hygiene service in their schools. (OMS / UNICEF
2022)

10
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¢ About 297,000 children - more than 800 every day - under the
age of five die annually from diarrheal diseases due to poor
sanitation, lack of hygiene or clean water. (OMS / UNICEF 2019)

¢ Children under 5 years of age in countries in conflict are 20 times
more likely to die from causes linked to unsafe water and
sanitation than from direct violence. (OMS / UNICEF 2019)

11
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¢ 1 million deaths per year are associated with births without
conditions. Infections are responsible for 26% of neonatal
deaths and 11% of maternal mortality. (OMS / UNICEF
2019)

¢ Hygiene promotion is the most cost-effective health
intervention. (World Bank 2016)

12
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» Access to water is "essential to enjoy the right to life".

Therefore, (July 2010) the United Nations General Assembly recognized
access to clean water and sanitation as a

fundamental and universal human right.

» without water and sanitation there will be no just societies

UNITED NATIONS B3
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1 PEACE. JUSTICE
AND STRONG
INSTITUTIONS

GOOD HEA
AND WELL-BEING

QUALITY
EDUCATION

w
CLEANWATER '\ U l

AND SANITATION

LIFE
CLIMATE
15 ON LAND ACTION

N
REDUCED "' GENDER
10 Seumes e @ EQUALITY
A ——

‘ e ’ LIFE DECENT WORK AND
i 1 BELOW WATER ECONOMIC GROWTH

\ o

17 PARTNERSHIPS
FOR THE GOALS

@ The water-centric 17 Sustainable Development
Goals for each sector (United Nations 2015c;

Makarigakis and Jimenez-Cisneros 2019;
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6.1.1 Proportion of population using safely managed drinking water wHo lUNICEF
services
6.b.1 6.1.1
Participation Drinking 6.2.1 Proportion of population using (a) safely managed sanitation
WHO, UNICEF
Yo services and (b) a hand-washing facility with soap and water

6.a.1

International
cooperation

6.3.1 Proportion of domestic and industrial wastewater flows safely
treated

WHO,{UN-Habitat, UNSD

6.3.2 Proportion of bodies of water with good ambient water quality UNEP

6.6.1

Ecosystems . - .

CLEAN WATER
6 — 6.4.1 Change in water use efficiency over time FAO

6.4.2 Level of water stress: freshwater withdrawal as a proportion of FAO
available freshwater resources
6.5.1 Degree of integrated water resources management UNEP

6.4.2 6.4.1

Water Water use
stress efficiency

6.5.2 Proportion of transboundary basin area with an operational
arrangement for water cooperation

UNECE, UNESCO

6.6.1 Change in the extent of water-related ecosystems over time

UNEP, Ramsar

6.a.1 Amount of water- and sanitation-related official development
assistance that is part of a government-coordinated spending plan

‘ wnolosco

6.b.1 Proportion of local administrative units with established
and operational policies and procedures for participation of local
communities in water and sanitation management

WHO]OECD

https://www.unesco.org/reports/wwdr/en/2024/s

Source: Adapted from
UNEP (2021a)
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wate rorg About Us Our Impact Solutions Partners

THE WORTH oF

WATER

GARY WHITE and MATT DAMON
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Population growth

Millions

7.000

6.000 /

5.000 /
4.000 ’ /
B:DDD /
2.000 /

HOm0 N/

1 200 400 600 800 1000 1200 1400 1600 1800 2005
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World population growth, 1750-2100

Annual growth rate of the world population
__d' World population 2.1% 2 Billian

1.8%
1.6%
1.4%
1.2%

1%
0.8%

0.6%

0.4%

0.2%
0%

1760 1780 1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 |2020 2040 2060 2080 2100
2015

Projection

{1 Megium Fertiity Vanant)

r
Diata souncas; Upto 201 5 DuréondIinDiata series based on LIN and HY DE. Progactions for 2015 10 29000 UN Fopilation Divigion (2015) - Medum Variant,
Tha data visualization Is taken from CurwordinData,ong. There you find the re data and mone visualizations on this topic, Licansad under CC-BY-5A by the author bax Roser,


https://ourworldindata.org/wp-content/uploads/2013/05/updated-World-Population-Growth-1750-2100.png

. or
...............

2013 - 7.1 Billions inhabitants
1.2 Billions without acess to safe water

2.5 Billions without sanitation

T
T
T
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2050 - 9.3 Billions inhabitants




N (o) VA Fundamentals on Environment and
R s Sustainability

LN
WATER - the urban water cycle | Leonor Amaral VA &} CENSE

NOLOGY and sustainability research

Urban and rural population projected to 2050, World, 1500 to 2050 R

in Data
Total urban and rural population, given as estimates to 2016, and UN projections to 2050. Projections are based on
the UN World Urbanization Prospects and its median fertility scenario.

8 billion
Urban
6 billion
4 billion
2 billion
Rural
0
1500 1600 1700 1800 1900 2000 2050

Source: OWID based on UN World Urbanization Prospects 2018 and historical sources (see Sources) OurWorldInData.org/urbanization + CC BY 20
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Urban Population per continent in 1950 e 2020 (%)

l 1950 W 2020

81.2 83.6
74.9
63.9
51.1 51.7
43.5 41.3

Africa Asia Europe Latin America Northern
& Caribbean  America

Source: U.N. Population Division
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Number of people living in urban and rural areas, Portugal, 1960 to 2017

= Change country

Urban population

6 million

5 million

4 million

Rural population

3 million

2 million
1 million
0 1
1960 1970 1980 1990 2000 2010 2017
Source: UN World Urbanization Prospects (2018) OurWorldInData.org/urbanization « CCBY

Note: Urban populations are defined based on the definition of urban areas by national statistical offices.
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JAKARTA 1976

(urban areas in green)
18,2 millions inhabitants)

(urban areas in purple)
4,6 millions inhabitantes)
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Share of the population with access to drinking water facilities, 2020

B Safely managed [ Basic Limited M Unimproved [l No access (surface water only)

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/water-access « CC BY
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Share of the population with access to drinking water facilities, 2020

B Safely managed [ Basic Limited M Unimproved [l No access (surface water only)

ﬁ High income 98%
ﬁ North America and Europe 96%

Western Asia and Northern Africa
Upper-middle income
Latin America and the Caribbean

ﬁ World

Central and Southern Asia

Lower-middle income 58% 30%

ﬁ Sub-Saharan Africa 30% 35% 13% 6.8%

_> Low income 29% 30% 18% 5.9%

0% 20% 40% 60% 80% 100%

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/water-access * CC BY
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Share of the population using drinking water facilities, 2022

EB Table |= Chart & Settings

B Safely managed M Basic Limited B Unimproved [l No access (surface water only)

ﬁ Europe and Northern America (SDG) 94% |
ﬁ High-income countries 94% l
Upper-middle-income countries 81% 17% l
Eastern and South-Eastern Asia (SDG) 79% 18% .
Northern Africa and Western Asia (SDG) 77% 15% N
Latin America and the Caribbean (SDG) 75% 22% I
World 73% 18% B |
Central and Southern Asia (SDG) 68% N |
Lower-middle-income countries 64% -
mll>- 5,,b-Saharan Africa (SDG) 14% | 15%
s Low-income countries 20% - 16% [T
0% 20% 40% 60% 80% 100%
> 2000 . 2022
Data source: WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene
(JMP) (2024) - Learn more about this data L < s

OurWorldinData.org/water-access | CC BY
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Share of the populationf with access to safely managed drinking water,|2020

Safely managed drinking water is water from an improved water source which is located on premises, available when
needed and free from contamination.

No data 0% 20% 40% 60% 80% 100%

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation CCBY
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Share of the population|without access to an improved water source,|2020

Improved drinking water sources are those that can deliver safe water. They include piped water, boreholes or tube
wells, protected dug wells, protected springs, rainwater, and packaged or delivered water.

No data 0% 0.1%  02%  0.5% 1% 2% 5% 10% 20% 50%  100%
[ i i [ [

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/water-access « CC BY
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Number of deaths by risk factor, World, 2019

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

10.85 million

High blood pressure

Smoking

Air pollution (outdoor & indoor)
High blood sugar

7.69 million
6.67 million
6.5 million

Obesity 5.02 million
Outdoor air pollution 4.51 million
Alcohol use 2.44 million
Indoor air pollution 2.31 million
Diet high in sodium 1.89 million
Diet low in whole grains 1.84 million
Low birth weight 1.7 million
Secondhand smoke 1.3 million
13th =)y [TUnsafe water source IR 105 millon
Diet low In fruits .05 million
Child wasting 993,046
Unsafe sex 984,366
Low physical activit 831,502
18t e— 756585
No access to handwashing facility 627,919
Diet low in nuts and seeds 575,139
Diet low in vegetables 529,381
Drug use 494,492
Low bone mineral density 437,884
Child stunting | 164,237
Non-exclusive breastfeeding JJ 139,732
Iron deficiency | 42,349
Vitamin A deficiency | 23,850
Discontinued breastfeeding | 7,788
0 2 million 4 million 6 million 8 million 10 million

Source: IHME, Global Burden of Disease (2019) OurWorldInData.org/causes-of-death « CC BY
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Deaths by risk factor, World, 2021

The estimated annual number of deaths attributed to each risk factor'. Estimates come with wide uncertainties,
especially for countries with poor vital registration®.

High blood pressure 10.9 million
Air pollution (outdoor & indoor) 8.08 million
Smoking 6.18 million
High blood sugar 5.29 million
Outdoor particulate matter pollution 4.72 million
Obesity 3.71 million
High cholesterol 3.65 million
Indoor air pollution 3.11 million
Diet high in sodium 1.86 million
Alcohol use 1.81 million
Diet low in fruits 1.68 million
Diet low in whole grains 1.55 million
Low birthweight 1.54 million
Secondhand smoke 1.29 million
Unsafe sex 901,000
1 7 Diet low in vegetables 861,000
Unsafe water source 802,000
Diet low in nuts and seeds 658,000
Low physical activity 658,000
2 0 Unsafe sanitation 595,000

Child wasting 494,000

Drug use 463,000

Low bone mineral density 460,000

No access to handwashing facility 446,000
Child stunting il 311,000

Data source: IHME, Global Burden of Disease (2024) OurWorldinData.org/causes-of-death | CC BY
Note: Risk factors' are not mutually exclusive. The sum of deaths attributed to each risk factor can exceed the total number of deaths.
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Share of the population with access to sanitation facilities, 2020

B Safely managed [l Basic Limited [ Unimproved [l Open defecation

0% 20% 40% 60% 80% 100%

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/sanitation « CC BY
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Share of the population with access to sanitation facilities, 2020

B Safely managed [l Basic Limited B Unimproved [l Open defecation

ﬁ High income 87%
ﬁ North America and Europe 78%

Eastern and South-Eastern Asia
Upper-middle income
) World

Central and Southern Asia
Lower-middle income
Western Asia and Northern Africa

Latin America and the Caribbean

0% 20% 40% 60% 80% 100%

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation OurWorldInData.org/sanitation « CC BY
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Share of population using|safely managed sanitation facilities] 2020

Safely managed sanitation is improved facilities which are not shared with other households and where excreta are
safely disposed in situ or transported and treated off-site.

No data 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
(I i | I L e

Source: WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP) OurWorldInData.org/sanitation « CC BY
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Share of the population|without access to improved sanitation,|2020

Improved sanitation facilities are designed to hygienically separate excreta from human contact. 'I-'hey include flush to
the piped sewer system, septic tanks or pit latrines; ventilated improved pit latrines, composting toilets or pit latrines

with slabs.

No data 0% 2.5% 5% 10% 20% 40% 60%

Source: WHO/UNICEF Joint Monitoring Programme (JMP) for Water Supply and Sanitation QurWorldInData.org/sanitation « CC BY
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World Water Day

In 1993, the General Assembly of the United Nations designated IMarch 22nd as World Water Day,
with each year given a designated theme. The 2017 theme for World Water Day is “Wastewater”, which
is defined as any water that has been used in a home, business, industry, or agriculture.

* Following the global population growth, the amount of wastewater produced and the pollutants
it carries are increasing as well.

* increase awareness of how wastewater can be considered as a sustainable source of water,
energy, nutrients, and other materials that can be recoverable.

* In general, the potential of wastewater as a sustainable resource is being neglected as an offset to
the growing water crisis. According to U.N. statistics, the global demand for potable (drinkable)
water is expected to[increase by 50% by 2030.
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SANITATION
AND WATER

About Our Work Partners Impact Learn & Share Tools Portal

Message from UN Secretary-General to the SWA
Sector Ministers’ Meeting

It is a pleasure to greet this important meeting on sanitation and water for all.

Achieving safe and sustainable water and sanitation access for all is an urgent
challenge.

Every year since the 1980s, global water use has increased.
But this does not mean that everyone has access to reliable and safe water.

Two billion people today live without safe water at home.

And 4.5 billion people do not have safely managed sanitation.

Moreover, population growth and rapid urbanization, coupled with poor management, have increased water
demand and stress in many parts of the world.
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And flimate change is adding dramatically to the pressure.

We have a lot of work ahead of us.

We need tD[trl'i]le current annual investments|in the water and sanitation sector to ensure that everyane has access
to cafe water and sanitation.

| commend your leadership and efforts to increase awareness about the root causes of inequalities in water and
sanitation.

Ensuring that everyone, everywhere, has access to safe drinking water and adequate sanitation is about fullng our

pramis to leave no one befind.

| count on you to develop concrete plans and solutions to overcome this significant challenge and look forward to
learning about the results of your discussions.

Thank you.
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World Water Development Report United Nations - Water

‘The United Nations World Water Development Report 2014

WATER
AND
LEN E R GY T S ——r T

The United Nations World Water Development Report 2018

NATU R E' BAS E D The United Nations World Water Development Report 2019
SOLUTIONS FOR WATER LEAVING

NO ONE BEHIND
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The United Nations World Water Development Report 2020

WATER AND
CLIMATE CHANGE

iy v

The United Nations World Water Development Report 2021

VALUING WATER

center for environmental
SCIENCE & TECHNOLOGY and sustainability research

m.‘l’ ER ! unesco

The United Nations World Water Development Report 2022 The United Nations World Water Development Report 2023

" Partnerships and
GROUNDWATER
Making the invisible visible | eipgpuling

Pr——
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&
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e G @
The United Nations World Water Development Report 2024

Water for prosperity
and peace _
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® How much do you know about the
urban water cycle in your country?
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Water distribution

Oceans [saline seawater] (97,5%)

Fresh water (2,5%)

Rivers and lakes (0,3%)

laciers (68,9%)

Ground water (30,8%)
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Percentual distribution of water consumption by sector and by continent

| | I | | | |
world '

america [ [

|

oceania IS ——— e

-

asia s o - s

' 4 v ~—

] AaUXSTAT
africa

E—— . S ———

] L]

0% 10% 20% 30% 40% 50% 60% 70% 30% 90% 100%

» agriculture  w  jpdustries * municipalities
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Facts and Figures

Water, food and energy

a nexus at the heart of - of all water withdrawals are used by

. . % C e
sustainable development agriculture, 16% by mummpahhes for
households and services, and 12% by

industries. (UN-Water 2021)

* |t typically takes between 3,000 and 5,000

Agriculture is the largest litres of water to produce 1 kg of rice, 2,000
consumer of the world’s litres for 1kg of soya, 900 litres for 1kg of
frehwater resources, and water wheat and 500 litres for 1kg of potatoes.

is used to produce most forms (WWF, 2006)

of energy

« While almost(800 million jpeople are
currently hungry, by 2050 global food
production would need to increase by

Water, food, energy and to ffeed the mpre than 9 billion people
5 projected to live on our planet.
ecosystems (FAO/IFAD/UNICEF/WFP/WHO, 2017)
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10.200 L 1.600 L 43.000 L

900 L
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Transporting water over long distances, overcoming slopes

Indus Valley Civilization
Bronze Age NW (South) Asia,3300 and
1300 BC; 2600 and 1900 BC.

Gard Bridge (aqueduct), Nimes, France - UNESCO's list of World Heritage sites -1985

Built before the Christian era to allow the Nimes aqueduct (which is almost
Water supply and drainage 50 km long) to cross the River Gard.

48
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Why to treat water?

To make it safe

Aesthetic aspects
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ground water

WATER - the urban water cycle
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Why do we need to treat water?

There are many impurities in the raw water

These “impurities” can be grouped into three categories:

Physical: materials that do not dissolve (suspended solids) in water and make

the water appear "dirty".

Chemical: substances dissolved in the water from both natural and man-made

processes or even lack of some substances.

Biological: viruses, bacteria, algae, and other small living organisms.



N (o) VA Fundamentals on Environment and
R s Sustainability

WATER - the urban water cycle | Leonor Amaral %o} CENSE_

Portugal

Water catchment:
Freshwater — 256
Underground — 5 912

Treatment: WTP — 220
(mini WTP) — 3 369
Chlorine point—1 077

Pumping stations — 2 425

Storage (tanks) — 8 860
Mains & networks — 119 442 km

W,

(Fonte: DEFINING FUTURE OPTIONS, “Portuguese Water Supply and Sanitation— Outlook 2020”, Marco 2021)
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Water Treatment Steps

Water Source

- Treatment Plant

. (Makes water safe to drink)

Coagulation
chemicals added

- FIoccuIatlnn COaguIahon

Community

Utility delivers water
to the community

Leonor Amaral

N

NCN
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INTAKE

WATER TREATMENT PROCESS

COAGULATION SEDIMENTATION FILTRATION

DISTRIBUTION
TO SLUDGE

E E DIGESTERS
e

WATER - the urban water cycle Leonor Amaral
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[ Deep Well ] [ SaniFilter] l Soft[ning | ¥
v : W |m| |m O

aje
@




. or
;;;;;;;;;;;;;;;;;

Fundamentals on Environment and

Sustainability

WATER - the urban water cycle

®pre- omdaﬂon\

®coagulation
®floculation
®sedimentation

ofiltration

®Chemical
stabilization

®disinfection

J

Superficial Groundwater
Freshwater source Aquifers

Chemical
correction

filtration

Chemical
stabilization

disinfection

pre- OX|dat|on

Leonor Amaral

VA < }CEﬂSE

tal
bl research

Water treatment — flowsheet

\ 4

ey  OVverflow

@®thickening

®drying
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WWTP

Wastewater Treatment Plant

—>

The supply water after used, becomes wastewater. It flows
through the building drainage networks, then through the

collectors and then interceptors to the WWTP

59
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Portugal 100%

75% I
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Drainage and Wastewater treatment in Europe, 2017
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Portugal

Sewer networks — 64 436 km

Pumping stations — 6 088

Treatment: WWTP -2 768
community septic tanks —1 601
emergency discharges — 1 594

Disposal:
Submarine emissaries— 23

v,

(Fonte: DEFINING FUTURE OPTIONS, “Portuguese Water Supply and Sanitation— Outlook 2020”, Marco 2021)
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Wastewater Treatment Plant

Pre treatment

200 L/inhab.d - %
E——) 5

| I
I |
: I
I |
: I
2 Primary Treatment |

| 2 o o
Q © 2z I

- | T s <
160 L/inhab.d 3 g o I

I = 3 &
| Secondary Treatment |
I |
I
' | l

I Advanced Treatment
I
Reuse l !
| WWTP |
=
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Liquid phase treatment

Pre treatment Primary Secondary Advanced
I I I I I
| | | | |
'Screeening . Sedimentation | T Biological reactor Clarification ., g
L . ! . Q
. | ]
160 L/inhab.d - a
/ 2 L/inhab.d
Residues Sludge Biogas |

treatment

Stabilized sludge

A 4

WWTP

Gas phase treatment

64
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Primary Secondary
| |

I Grit I I Chlorine I
Bar screen chamber Settling tank Aeration tank Settling tank disinfection tank

— com— g com—
» ,l'-.j’l_ -

>

To river, lake
or ocean

Raw sewage >
from sewers Sludge

Sludge digester

=" Sludge drying bed

~ Disposed of in landfill or
ocean or applied to cropland,
pasture, or rangeland
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Urban water cycle Linear Economy

Water Water Drainage Wastewater

Source .. )
treatment distribution wastewater treatment
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MOVED

BY WATER

MOVED BY
CIRCULAR ECONOMY
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Circular aproach to urban water cycle

WWTP to
WWRRF

TECHNOLOGY
DESIGN

Wastewater
Treatment Plant
to
CIRCULAR ECONOMY Wastewater
RECYCLING /
WATER E resources recover
RECLAMATION e
RESIDUAL facilities
WASTE DISTRIBUTION
WASTEWATER CONSUMPTION
Zvimba, J.N., 2019, Circular economy model for water 72

and wastewater management
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Reduce

Reduce water losses
by increasing
efficiency

Reuse

Reuse water that
needs minimal or no
treatment for the
same or different
processes

RECOVET

Recover wastewater
resources

Circular water
management

Restore

Returning water to
the source at the
same or better quality

Recycle

Recycle resources and
wastewater

L Ol
SCIENCE & TECHNOLOGY

VA {5} CENse

center for environmental
and sustainability research

World Business Council for Sustainable Development (WBCSD)

73
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Urban water cycle in Circular Economy

Water Water Drainage Wastewater
Source

treatment distribution wastewater treatment

vwause / ]

Subproducts

echarge

Resourcess recovery
Living beings

carbon

v 1 nitrogen
food | phosphoros
V1 energy
soil «— water
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New masters programme launched for
sanitation professionals

IWA’'s An Avoidable Crisis identified a "staggering”|skills gap and labour
shortage in the sanitation sector| and called on “multiple actors to ensure
sustained, adequate professional and technical capacity.” In a first-of-its-
kindresponse, the IHE Delft Institute for Water Education and the Bill &
Melinda Gates Foundation launched a new Masters of Science Programme in
Sanitation, which “seeks to meet demand in the sector for overall sanitation
experts with all-around capacity,”
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What now??

use and reuse of water, including rainwater

resources recover

separate rainwater treatment

separation of constituents in production and differentiated treatments

adaptation of technologies to remove compounds of emerging concern

adaptation and mitigation of climate change

component separation: grey water; black waters; industrial water/domestic wastewater
centralized systems vs decentralized (spread) systems

use of collector networks as treatment systems

water certification
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5 Wastewater Regulations to Know in
2025

Urban Wastewater Treatment Directive (UWWTD )

| Updates mandate that urban wastewater treatment plants achieve net
energy neutrality by 2045

New “polluter pays principle”: the industrial discharger is responsible for paying
for any advanced treatment of micropollutants discharged

Industrial Emissions Directive (IED)

| Emphasizes adoption of Best Available Technology (BAT) to minimize emissions
and pollutants

Adds greater protection for citizens by enabling right to seek compensation for
any health effects due to pollution

Circular Economy Action Plan (CEAP)

Encourages industrial facilities to implement water recycling systems and
minimize waste to align with EU’s Green Deal

Microplastics and Emerging Contaminants
|~New goal to reduce microplastic releases by 30% by 2030

New measures under multiple directives require advanced wastewater
treatment for microplastics and pharmaceutical residues

Sewage Sludge Directive

Increases the amount of sludge used in agriculture while minimizing the
amount of toxic chemicals and heavy metals applied to soil

www.aquacyclcom

WATER - the urban water cycle  |Leonor Amaral

VA

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

Y%t} CENSE

center for environmental
and sustainability research
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“VIRA - Turn concepts and mentalities”
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Portuguese Water Market Overview
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-
JEFINING
FUTURI

OFTIONS

-
WATER
Network Safe Non-revenue
coverage drinking water Water
96,1% 98,8% 28,8% ‘
Average price [€/m?] (*)
CAGR: 1,37%
‘ | \ 1,13
1,07 1,08 1,09 L
2015 2016 2017 2018 2019
Annual water billed 577 M m?
Per capita total consumption 189 liters/da
Per capita domestic consumption 123 liters/day
L

N
SANITATION |
Network Wastewater Adequate sludge
coverage treated disposal
Average price [€/m?] (%)
CAGR: 2,84%
['u,‘N‘l 0,81 | 0,82 |
2015 2016 2017 2018 2019
Annual wastewater collected 640 M m?
Annual wastewater billed 472 M m?
Annual sludge disposal 573 k tons.
J
/

(*) For a consumption of 10m’ per month; Data: 2019, except whers indicated otherwise

PORTUGUESE WATER AND SANITATION OUTLOOK

MaRCH 2021 | Pa. 4

(Fonte: DEFINING FUTURE OPTIONS, “Portuguese Water Supply and Sanitation — Outlook 2020”, Marc¢o 2021)
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Just to remind

® A tap open for 1 minute can waste 12 liters of water. Always check that the taps are

closed and be aware of the “ping-ping” as it also has an impact on the monthly bill;

é In a 5-minute shower with the tap on, you can spend 60 litres, while with the tap off,

only 24 litres.

® When brushing your teeth with the tap on, you can use 36 liters, while with the tap off,
only 0.3 liters. So, turn off the tap during daily hygiene and remember that with this

gesture you save a lot of water and money;
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Paris sewage

Georges-Eugene Haussmann e Eugene
Belgrand — design of sewage network of Paris
XIX

2600 Km < Paris — Moscovo

2174 — PARIS SOUTERRAIN
Les Egouts, Service de I’Assainissement ; Collecteur du Boulevard Sébastopol

ND Phot. i

82
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Berlin sewage network - 10.900 Km

Berlin (Germany) — Lima (peru)
10.900 Km

83
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Now

Before
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Germany after the flood
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Indonésia - Jacarta moves to Nusantara

87
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Mexico City is sinking at rates of up to 50 cm per year due to groundwater extraction, with
subsidence possibly reaching as much 30 m over the next 150 years

The water pump is used to pull water
from the groundwater source under the city.

WHY CITIES SINK

erisar

The water pressure supporting the soil drops
and the soil above comp and dep

The soll compacting combined with low water
pressure leads to the land sinking.

Credit: Carlye Calvin
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Trench dept
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We need
Smart cities / Wise cities

Water sensitive urban design (wsub)
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|| Renaturalization of the Cheonggyecheon River in Seoul — South

90
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Utrecht (Netherlands), 2020

Restoration of Catharijnesingel removes vehicular traffic and brings back water to rewild a
new public space for the city and make it accessible for cyclists and pedestrians.
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Singapore (Malaysia) — 30% reuse and

goal is to be self-sufficient: 40% reuse + 30% desalination +
20% rainwater collection

Sustainability

Singapore is considered to be one of the most water-stressed countries in the
world. It is heavily dependent on rainfall due to the lack of natural water
resources, and limited land is available for water storage facilities.

How does Singapore manage to secure a sustainable supply of water?
1. With separate rainwater and used water collection systems, good land use planning policies and

strong environmental controls, the collected rainwater is protected from pollution.
2. Reuse water endlessly: Recycling water is the most sustainable and cost-effective way to increase

Singapore's water supply.
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Challenges Solutions Opportunities

improve resilience
reduce flood risksasset

maintenanceenergy self
sufficiency

Extreme events and adaptation
to climate change

Innovative treatment
technologies

Pollution control at source and
behavior change

Urban and rural wastewater
treatment guarantee

increase sustainability
circular economy

reduce waste

reduce greenhouse gas emissio

Greening cities and natural
based solutions

Increase energy efficiency and
resource recovery

Concentrate treatment in fewer,
more energy efficient WWTPs

Concern about emerging pollutants . . .
improve innovation

advanced treatment technologies
new technologies for resource
recovery

Innovation in wastewater
treatment in rural areas

Compliance with European
legislation

Develop new markets
For wastewater treatment by-
products

Fonte: Agéncia Europeia do Ambiente 93
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every drop
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In our daily lives, there are surprisingly easy steps
we can all take to address climate change.
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® 1. What are the challenges, solutions and
opportunities that you consider most
relevant in the urban water cycle?

é 2. What day-to-day measures are you
willing to take to preserve the water
resource?
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