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Use, Source and System
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What Factors Affect Water Availability?



Sources of Water

Factors to be considered to select source:

• Quantity

• Quality

• Reliability

• Safety of source

• Water rights

• Environmental impacts
https://www.open.edu/openlearncreate/mod/oucontent/view.php?id=7
9936&printable=1

Classification:
• Surface Water- lakes, ponds, rivers, etc.

• Ground Water- drilled wells, hand-dug wells, springs

• Precipitation – rainwater, fog, ice and snow

The Water Cycle



Comparison of Water Sources

Source: DOI: https://doi.org/10.1017/9781107477261.012



What influences design of water scheme
• Sources of water. Detailed survey 
• Conveyance of water. from source to water treatment units depend on the relative levels 
• Quality of water. The analysis of the raw water quality should be made to know the various 

impurities present in it, and to decide on the required treatment processes. 
• Treatment works. sizes and number of treatment units 
• Pumping units for treated water. 
• Storage. The entire city or town should be divided into several pressure zones and storage 

facility should be provided in each zone. 
• Distribution system. The distribution system should be designed according to the master 

plan of the town, keeping in mind the future development. 
• Economy and reliability. should be economical and reliable 



Water Quality  and Treatment



Water Quality (Contamination)

Water quality describes the condition of water.



• Used to check safety of water for various purposes.

• Test can be carried out on site or in laboratory.

• Global standard is WHO drinking water standards.

• Many regional or national standards are available.

• There are various parameters but they are broadly classified as
• Physical – Colour, Odour, Temperature, Solids (TDS,TSS), Turbidity, Oil and grease

content
• Chemical- pH, Conductivity, Dissolved oxygen (DO), Nitrate, Phosphates,

Chemical oxygen demand (COD), Biological oxygen demand (BOD)
• Biological – Algae, Viruses, Protozoan parasites, Bacteriological parameters

(faecal coliforms, Ecoli, pathogenic bacterials causing cholera

Water Quality Parameters



Water Treatment Plant

Severn Trent Water Works



Water Treatment Video

Source:https://youtu.be/RZpZkMMrKAc



Desalination
• Removal of dissolved substances from water 

particularly sea water.

• Goes through evaporation and reverse osmosis.

• Residue is often returned to sea as brine (salt water)

• Project is capital and energy  intensive.

• In 2013, more than a third of Israel's tap water came 

from the Mediterranean Sea and briny wells.

• Israel supplies water to Jordan and the Palestinian 

Authority.

• Between 2005 and 2020, Singapore had 5 

desalination projects.



Low Cost Water Treatment Methods

Boiling Solar water disinfection (SODIS)

Fabric and Fibre filtration
Coagulation using Alum/Iron

Addition of chlorine

Water filter jugs



Innovations in Rural Water Purification

The LifeStraw is a small cigar-shaped tube 
designed to purify water from potential 
pathogens like typhoid, cholera, dysentery 
and diarrhoea - all before they reach your 
lips.

Ceramic Water Filters In 2008 UNICEF and 
the Water and Sanitation Program were 
given the Project Innovation Award Grand 
Prize by the International Water Association 
for providing Cambodia with ceramic water 
filters. 

Water Purifying Bicycle Japan’s Nippon 
Basic Company recently introduced 
what they are calling, the “Cycloclean,” 
a water-purifying bike initially designed 
for use in remote villages and disaster 
zones.

Life Sack Jung Uk Park, Myeong Hoon Lee, 
and Dae Youl Lee are the industrial designers 
behind the ingenious water purification 
device know as the Life Sack. Not only does 
this clever design purify water -- it also 
doubles as a container for grains

“Pure” Water Bottle Filters Water With 
UV Raysa device that is capable of 
filtering soiled water in two minutes by 
using a combination of 4 micron-sized 
water filters and a wind-up ultraviolet 
light system. 

Designed by Jonathan Liow, a graduate 
student at Monash University, the Solar 
Ball is a spherical shaped device that 
utilizes the power of the sun to purify 
water.

Source: https://inhabitat.com/6-water-purifying-
devices-for-clean-drinking-water-in-the-
developing-world/



Conveyance and Distribution



• Open Channel 
• Pipe Flow
• Water Tankers
• Rolling Water 

Barrels
• Buckets
• Jerry cans
• Pumping

Water Conveyance



Storage Reservoirs

The reservoirs can be 
constructed either:

• Underground,
• Ground level 
• Elevated (water towers).



Drinking Water Distribution System

Source: https://youtu.be/yBd8UF3vwDs



Social and Ethical Issues in Water 
Supply



Access
• Access to water-supply services is defined as the 

availability of at least 20 litres per person per day from an 
"improved" source within 1 kilometre of the user's 
dwelling. 

• WHO states that the category ‘improved drinking water 
sources’ includes sources that, by nature of their 
construction or through active intervention, are protected 
from outside contamination, particularly faecal matter.

Drinking Water Ladder
Source: https://www.who.int/water_sanitation_health/monitoring/water.pdfJMP household Ladder for household drinking water



Progress on household drinking 
water, 2000-2020

Source: https://www.who.int/multi-media/details/5-years-into-the-race-to-the-2030-targets-safe-drinking-water



Progress on household 
sanitation 2000-2020

Source: https://www.who.int/multi-media/details/5-years-into-the-race-to-the-2030-



Progress on basic hygiene 
2000-2020

Source: https://www.who.int/multi-media/details/5-years-into-the-race-to-the-2030-targets-basic-hygiene



Progress on household drinking 
water, sanitation and hygiene 
2000-2020

Source: https://www.who.int/multi-media/details/at-the-current-rates-of-progress-by-2030-the-world-will-only-reach



• “Without safe drinking water, adequate sanitation 
and hygiene facilities at home and in places of work 
and education, it is disproportionately harder for 
women and girls to lead safe, productive, healthy 
lives.”- UN Water

• Reducing the time it takes to fetch water from 30 to 
15 minutes increased girls’ school attendance by 
12% according to a study in Tanzania. (UNICEF)

• Way out: Gender-sensitive approaches by both 
focusing on and involving women in the facilities’ 
design, implementation and management.

Women and Water

Source: https://www.unwater.org/water-facts/gender/
Source: https://www.unicef.org/esaro/7310_Gender_and_WASH.html
Source: https://www.unwater.org/publications/water-sanitation-and-hygiene-in-health-care-facilities-
practical-steps-to-achieve-universal-access-for-quality-care/



Access to Clean Water in Rwanda | UNICEF 
USA

Source: https://youtu.be/isJNqosfX6w



Water Safety Issues in the News



• Thousands of new hydropower dams are being
planned or built around the world.

• Environmental costs – loss of biodiversity and decline
in services provided by ecosystems

• Social costs – displacement of local people.

• A dam project can be deemed legally justifiable in
view of the benefits (water supply, environmentally
friendly, food production). Still, several requirements
must be fulfilled for the project to be regarded as
lawful under international law. Among those
requirements is a genuine consultation.

Dams

Source: https://www.siwi.org/wp-content/uploads/2020/07/Report_ICWC_HRBA_2020_WEB.pdf



Large Dams and Human Rights

Source: https://www.siwi.org/wp-content/uploads/2020/07/Report_ICWC_HRBA_2020_WEB.pdf

Human rights connected to Dam Projects
• The right to adequate housing; and not to be

forcibly evicted.
• The right to safe drinking water and

sanitation.
• The right to a healthy environment.
• The right to adequate food.
• The right to education.
• Collective (procedural) rights of indigenous

peoples.



What Disciplines or Careers Work with Water



Summary

 United Nations Sustainable Development Goal 6.

 Water use, source and supply system.

 Water quality and treatment.

 Conveyance and distribution.

 Social and ethical issues in water supply.



Thank you for your 
engagement


