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* Water Engineering

* Research and Development

* Project Management

* International Cooperation for Development
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AND INTERNATIONAL COOPERATION

OBJECTIVES

1. Highlight the vital importance of multisector and multi-disciplinary dialogue, cooperation and coordination in
developing strategies for sustainable water management.

2. Generate awareness on the key roles played by research and development projects in sustainable water
management.

3. Present the opportunity for relevant Bermudian entities to become involved in international R & D platforms
within the Caribbean and Latina American Regions.
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Water Supply Key to Outcome of Conflicts in Iraq
and Syria
Security analysts in London and Baghdad say control of

rivers and dams has become a maior tactlcal weapon
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INDIA21 FEBRUARY 2016
Water rationed as India caste protest toll rises
At least 10 people killed as protesters from Jat community cut off

water to New Delhi treatment plant, causing shortage.

In India, water and inequality are intertwined

GlobalPost
March 04, 2013 - 11:00 AM UTC

By Sonya Fatah
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http://www.aljazeera.com/topics/country/india.html
https://www.pri.org/programs/globalpost
https://www.pri.org/people/sonya-fatah

BERMUDA-DROUGHT- Citizens struggling to deal with water shortage

June 30, 2010 CMC Regional 0 Comments

HAMILTON, Bermuda, CMC — Despite the start of the hurricane season in the Caribbean,
Bermudians are asking where are the rains to help them overcome a drought situation on
the island.

He also announced that a portable reverse osmosis plant will be moved to St. George’s to
help supply the East End, which has been particularly hurt by the drought.

Water truckers have also been struggling to keep up with the demand from home owners
who rely on specially designed roofs to catch the rains.

Typically, April and May are the driest months of the year, with rainfall picking up in June,
but this year, as in 2005, the rains just did not come.

The summer drought in 2005 reached the point where
water tankers were brought to the island for the first
time since 1990.

Hobson is hoping that the rains will come this weekend, even as he acknowledged “it's
hard to tell.

“The weather is very difficult to predict outside of a five-day period.”

The hurricane season ends in December.
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. careful study and investigation for the purpose of discovering and
RESEARCH: explaining new knowledge

ut to practical use; especially : applying general principles §
APPLIED RESEARCH: > 7" pecially s apPving & princip

to solve definite problems

RESEARCH & DEVELOPMENT: the actor process of creating something over a period of time
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language: mooré

manawana! - how do you do?

La fi be mi! - allis well! / I'm fine thanks!
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- 5 : f_’) turbidity removal R

NTU (o Nephelometrlc Turbldlty Unlt)
< 1 NTU - wHO Standard

< 5 NTU - 0K for disinfecting

< 10 NTU - Acceptable for disinfecting in emergency situations

> 10 NTU - Inadecuate for disinfecting / Health risk
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coagulant
added . ceagulant forms
. % precipitate.

turbidity removal

trapping impurities
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turbidity removal

moringa oleifera
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Turbidity removal: moringa oleifera
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disinfection
UV (ULTRA VIOLET)
RAYS OZONE
SODIS
BOILING WATER IODINE
HYDROGEN PEROXIDE CHLORINE
PERMANGANATE
MORINGA OLEIFERA?
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“Research and Development: Water treatment
moringa oleifera
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language: catalan

Com estas? - how are you?

Molt bé / bé merci! - all is welll / I'm fine thanks!

CASE STUDY 3 MIANAGING WATER IN SPAIN



Research and Development: Water treatment
NITRATES
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Septic tank

Drainfield

Groundwater
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NITRATES
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Research and Development: Water treatment
NITRATES - Eutrophication
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Research and Development: Water treatment
denitrification « <~ N

S

WORLD HEALTH ORGANIZATION: >50mg/I = Risk to human and animal health!!

Mar Menor groundwater nitrate levels = 300-500 mg/|
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Research and Development Water treatment
v}denltrlflcatlon
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Research and Development: Water treatment
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= denitrification

T—

Influence of pH and residence time on hydrogen sulphide generationin a

biological denitrification plant
Marc Vives?, Tarik Smith2, Adria Auladell!, Alex Andujar?, Carles Rubio!, Angel Gallegos?,

Juan Sala3 and Jordi Morat6!

1 Health and Environmental Microbiology Laboratory, Optics and Optometry Department & UNESCO
Chair on Sustainability (UNESCOSOST), Universitat Politecnica de Catalunya, Edifici Gaia, Pg.

Ernest Lluch/Rambla Sant Nebridi, Terrassa, 08222, Catalunya, Spain jordi.morato@upc.edu

2Koom Consulting, Terrassa, 08222, Catalunya, Spain info@koomconsulting.org

3 noNO3 Water Solutions SL, 21 Calle de Corona de Aragén, Zaragoza, Aragon, 50009, Spain

info@nono3.es

Corresponding author: Marc Vives Solé Passeig del Terraple 77 4t 2a, Molins de Rei (Barcelona),

Spain marc.vives.sole@upc.edu
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denitrification
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AND INTERNATIONAL COOPERATION

OBJECTIVES

1. Highlight the vital importance of multisector and multi-disciplinary dialogue, cooperation and coordination in
developing strategies for sustainable water management.

2. Generate awareness on the key roles played by research and development projects in sustainable water
management.

3. Present the opportunity for relevant Bermudian entities to become involved in international R & D platforms
within the Caribbean and Latina American Regions.
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How could these situations have been avoided?

REFLECTION KEY CONCEPTS



How could these situations have been avoided?
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FACING THE CHALLENGES OF SUSTAINABLE WATER

MANAGEMENT THROUGH HIOBISTIC APPROACHES!IN ReseARCH

AND INTERNATIONAL COOPERATION

HOLISTIC:

relating to or concerned with complete systems
rather than with individual parts

APPROACH

a way of dealing with something : a way of
doing or thinking about something

OVERVIEW KEY CONCEPTS




FACING THE CHALLENGES OF SUSTAINABLE WATER

MANAGEMENT THROUGH HOLISTIC APPROACHES IN RESEARCH

AND INTERNATIONAL COOPERATION!

COOPERATION:

1. the action of cooperating: common effort

2. association of persons for common benefit

OVERVIEW KEY CONCEPTS
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= Cooperatio

* Understanding the “problem”
* Reaching a consensus on “the problem”
* Establishing common objectives.

Solutions supported by a majority of stakeholders = Increased probability of sustainability
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language: Haitian Creole
Koman ou ye? - how are you?

Mwen byen - I'm well
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WASH Tra"’nmg Water Quallty Assessment

Global Aid Network
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_Background Study: Testing the Water Quality
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1ne stakenolder Analysis

~Matrix

GROUPS INTERESTS PROBLEMS RESOURCES AND
PERCIEVED MANDATES

GROUP 1

GROUP 2
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Problems and Objectives: The

~Objectives tree

Objective tree
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osiibyotya! - how do you do?

Bulungi! - all is well! / I'm fine thanks!
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Backgrgﬁnd Study: Access to Water
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Research and Development: Water engineering

e " -

o < “water supply —+
e’

‘ @ KoomConsulting
Contextualitzacio del projecte

Recaptacio total de 400 litres/dia

Nombre d’alumnes : 696 persones
Membres de gestio de I'escola: 18 persones.

} 0,56 litres/(persona i dia)

Activitat Lhﬁi'u total m&m
Hidratacio 200 0.28
Cuisa 30 0.112

ja latrines 120 0.168

* Recorregut de 300 metres fins WS1 o
bé 1 Km fins WS3 (casos d’emergéncia)
» Actualment només disposen de 4*
garrafes de 20 litres i 4 de 10 litres =
120 litres com a maxim per cami.
(%3 dells estan danyades | perden sigua)

« Per aconseguir 400 litres d’aigua els
alumnes triguen entre 40 minuts i 2
hores a fer el recorregut.

Com es recull I'aigua?

CASE STUDY 4

| @ KoomConsulting

Solucions a llarg termini

Energia: Sistema sostenible

Energia edlica

Velocitat del vent

& & S & v
& R & »~

Xarxa eléctrica: insostenible
0.14 € kWh

Insuficient
Minim 2 Beaufort

Energia solar fotovoltaica
5 o Suficient
| Minim de 5.230 Wh/m?

R IR

‘ @ KoomConsulting X L
Solucions a llarg termini

Abundancia de pluja

l Teulada de 625 m*

Com a minim podem treure extraurem
1250 litres d'aigua per cada dia (Amb
tanes d'emmagatzematge adequats).

Average Rainfall tmm Grapis for Busalmm)

- LRSS

Distribuci6 d’aigua
1250 litres d'aigua d'aigiies pluvials ) Higiene i sanejament

“+
3100 litres d'extracci6 d'aigua del pou (WS1 o pou propi)

I— Hidratacio i cuina

MANAGING WATER IN'UGANDA
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MANAGEMENTTHROUGH HOLISTIC APPROACHES IN RESEARCH

AND INTERNATIONAL COOPERATION

OBJECTIVES

1. Highlight the vital importance of multisector and multi-disciplinary dialogue, cooperation and coordination in
developing strategies for sustainable water management.

2. Generate awareness on the key roles played by research and development projects in sustainable water
management.

3. Present the opportunity for relevant Bermudian entities to become involved in international R & D platforms
within the Caribbean and Latina American Regions.
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FACING THE CHALLENGES OF SUSTAINABLE WATER

MANAGEMENT THROUGH HOLISTIC APPROACHES IN RESEARCH

an> INTERNATIONAL COOPERATION

INTERNATIONAL: 1. involving two or more countries : occurring
between countries
2. made up of people or groups from different
countries

COOPERATION: 1. the action of cooperating: common effort

2. association of persons for common benefit

INTRODUCTION KEY CONCEPTS
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If you want to go fast, go alone.
If you want to go far,

GO TOGETHER.

African Proverb




