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A global view on waterreuse and sanitation
y and Waste Vi e ® d proper




To learn about the roles of water reuse and sanitation

» General background

> \Water scarcity

> Alternatives for overcoming water scarcity
» Water sanitation and hygiene problems

> Proper sanitation




General Background:
Water — a basic human n
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1 Vital needs: Food, water
— ~75% of human body
— Water is elementary for life

1 Non-vital needs:
— Spiritual and cultural
— Recreational
— Transport
— Energy
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_ |OIL = Energy for our cars and comfort
1 (we can live without it, but we may find substitutes).
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WATER = Oil for our bodies and for lives
(without it we die, and it cannot be substituted)




Global Water Shortage: Water Scarcity

1 billion people don’t have access to water

2 What is Water Scarcity? 1 water scarcity is either the lack of enough
' water (quantity) or lack of access to safe

Projected Water Scarcity in 2025 water (q ual Ity) .

economic scarcity: Water can be found...it
simply requires more resources to do it.

— Finding a reliable source of safe water
Is often time consuming and
expensive.

physical scarcity. The lack of water is a
more profound problem. Not enough
water is available.

The problem of water scarcity is a growing
The threshold for ‘water stress’ is a per capita one. As more people pUt EVEr Increasing
availability of 1700m3 of water for annual demands on limited supplies, the cost and
consumption . . .
effort to build or even maintain access to
1 For ‘water scarcity’ the threshold per capita is water will iIncrease. And water's
1000m:3 of water for annual consumption . " . .
importance to political and social stability
will only grow with the crisis.




General Background: Local water Issues
physical scarcity

1 Low rainfall (100-
1000mml/yr)

1 Unequal rainfall distribution
(space, time)

1 Cyclic droughts

1 Water resources: surface

water, groundwater,
reclaimed wastewater

1 Drawdown of aquifers, sea E=tead
intrusion gl |
Drought = FI£D (Kanbatsu) (taisuisoo)




|_ocal water i1ssues

1 Taiwan: . N\ N A\ WY

1 Unequal distribution of rainfall (floodwaters form typhoons)

1 water pollution from industrial emissions, raw sewage,;
contamination of drinking water supplies

1 Indonesia:

1 Management problems (Deforestation = inundation)
1 Poor quality (including heavy metals)
1 > 100 M lack access to safe water

1 > 70 % reliant on water obtained from potentially contaminated
sources.

1 Poor sewerage coverage: 2%
8 No access to toilets in slum areas

1 Japan:

1 Quality issues: Minamata disease, Ouch-ouch (itai itai), Osaka-Kyoto
water supply, Pharmaceuticals
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Indicators/Examples of water scarcity worldwide

Aral Sea (Central Asia) has almost disappeared (60% less water than in
1989)

Water resources in Arab countries:
Great man-made river in Libya

Desalination plants (Arab Gulf) & Reuse projects (TN, Jordan)
Facts about the Ogallala aquifer (severe drawdown)




Discussion

1 Form groups of 4 to 5 students.

1 5 minutes allocated for discussion, then one volunteer from
each university will present your thoughts.

1 FACTORS INFLUENCING WATER SCARCITY
— What are the causes of water scarcity?




Factors Influencing Water Scarcity
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Population Growth and rise
In living standards

Contamination




Current available freshwater and consumption

B Fresh water 3.4%
O Sea water 96.5%

Water on the globe

0O Rivers 0.0002%

m Lakes 0.007%

O Groundwater 0.7%

m Clouds 0.001%

Olce 2.7%

Fresh water on the globe

liters/day

20l/person/day (WHO)

<50L/person/day

@ Agriculture
OlIndustrial
BEDomestic

B Evaporation

1925

1950

1975

2000 2025




1 Will available freshwater resources be
sufficient to meet the future demand If

current water consumption trends
remain unchanged?




The good news:
1000 km?3 of rain falls on the earth everyday, and

water Is basically a renewable resource (see the
water cycle)

The bad news:

* Presently, 1 BIll. of the Earths 6.5 BIll. people
produce their food from non-renewable
groundwater

« >1 Billion people lack safe drinking water

NOT ENOUGH




Discussion

1 Form groups of 4 to 5 students.

1 5 minutes is allocated for discussion, then one volunteer from
each university will presents your thoughts.

1 STEPS NECESSARY TO GUARANTEE
WATER SECURITY FOR ALL




Steps to uuarantee water for all

Desalination Rain water harvesting Water reuse
(brackish, sea water)




1 To have sufficient water resources
1 Desalination is still expensive

1 To prevent pollution
1 Stringent regulations

Conclusion:
We need new water sources
to guarantee the future for all




What 1s Water Reuse?

The reclamation and
treatment of

for the purpose of




Impaired Water

1 Municipal and industrial
wastewater effluent

1 Brackish water

1 Poor quality groundwater
1 Agriculture return flows

1 Storm water



Uses of Reclaimed Water

a Agricultural
Irrigation

1 Landscape
Irrigation

1 Non-potable*
urban uses

1 Industrial uses

* Potable = drinkable

1 Environmental
uses

1 Groundwater
recharge

1 Indirect potable
reuse

WATER

REUSE 1 \Water reuse
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Augmenting water resources

A water source that is climate independent

A locally-controlled water resources

Benefits to the environment

Less dependency on conventional water resources (groundwater

and surface water)
Reduced diversion of water from sensitive ecosystems

Reduction and prevention of pollution by reducing nutrient loads of
wastewater discharges into waterways

Replenishment of overdrawn water sources and reestablishment of
those previously destroyed

Preventing pollution & improving sanitation




Examples of reuse practices around the world

Tunisia:
Reuse in agriculture
And on golf courses

Japan: Australia: western corridor recycled
Faucets (cascade reuse) water project (Potable reuse)

[ Vo=

No treatment

Microfiltration 0.1um, Q=2
Biological treatment Reverse osmosis E

Advanced oxidation U\

Chlorine disinfection




1 |f not disposed of properly, used water can
cause major problems

1 Special care must be taken when reusing

reclaimed wastewater

1 ~10 million people die each year from
water-related diseases




Sanitation issues and Impacts on Global Health

Increasing scarcity and quality degradation of fresh waters
1,1 billion do not have access to potable water
2,4 billion do not have access to proper sanitary system

Population is expected to increase about 2 billions in the coming 25 years most of
them located in poor urban areas

90 % of the wastewater effluents are either non well treated or non treated at all.

80 % of diseases and 25 % of deaths in developing countries are attributed to
polluted water(WHO)

Approximately 2M tons of human waste is released annually into rivers and streams
around the globe

Sanitation coverage in developing ~2%  population not served with

countries (49%) is half that of the 5% Proper sanitation (WHO 2001)
developed world (98%). 13%

Sanitation

40%
Europe

Latin America

unserved @ unserved Africa

served Asia

served




Main causes of Infants’ Mortality
(< byears)

Perinatal
18%

Malaria Malnutrition
5% 549%

Vidfhly due to incovini

Measles anitary conditions
[ — \ Hygiene and
\ntestinal infg

Diarrhea
19%

Source: WHO 1995




Less Food

ﬁ ﬂ Poor Health

Less Energy

Low Production




Malaria causes more than 300M
cases of acute illness and over 1M
deaths annually

Ougadougou-Burkina Faso




1 | ack of water induces malnourishment.

Malnourished children are more vuinerable to disease

About 1.8M people, mostly children, die annually from diarrhea and other
preventable diseases related to contaminated water.

Four diseases: diarrhea, pneumonia, measles and malaria, plus
malnutrition, account for seven out of ten childhood deaths in
developing countries. For example in Zambia, one in five children dies
before their fifth birthday).

1 Lack of water induces diseases.

People cannot wash often enough and suffer from diseases as a result.

Skin diseases like scabies and eye infections such as trachoma, the
Iargest cause of preventable blindness in the developing world by

o hande and awveoc
11 1atc, llalluo, anaG Cyco.

1 Typhoid fever is contracted when people drink water or eat food
contaminated by the Salmonella typhi bacteria found in human waste. It
affects 17M people worldwide annually, with approximately 600K deaths.
(it has been eliminated in developed countries).




Millenium Development Goals
(MDGs)

1 /th goal: To reduce by half the proportion
of people without sustainable access to
safe drinking water and proper sanitation

by 2015.

5.5 billions

current standards.
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1 Appropriate sanitation can be provided to small
communities:
— Cheap and affordable local materials
— Decentralized sanitary systems (No pipelines)

— Reuse: closing the water and material cycles, by
reusing solid and liquid wastes as much as possible
after adequate treatment and careful control
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1 Form groups of 4 to 5 students.

1 5 minutes will be allocated for discussion, then one volunteer
from each university will presents your thoughts..
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Drivers of local reuse

® Economic aspects (peter Wildere 2002)

® Capacity of monetary insufficient to cover total expenses
for centralized sanitary system

® Rehabilitation costs of pipelines is about
in Germany

® Consumers water bills can not cover these expenses
® \Water management

® Taking water from one discrete location and discharging
it in a far location will negatively affect the water cycle
® Pipeline can leak and cause unsanitary conditions

® \Vater resources

® An important amount of potable water is used to
transport pollutants

® Reuse of wastewater will help to keep water near the
original location
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1 Identify and write a short report (less than one
page) on alocal, regional or national water
reuse and/or sanitation issue.

1 Send it to: guizani-m@census.hokudal.ac.|p
1 Subject: undergraduate-report




