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Postgraduate Certificate in Sanitary Engineering

Water Supply and Treatment Systems Design

Water Supply and Treatment Systems Design is a crucial aspect of Sanitary Engineering, ensuring the
provision of safe and clean water to communities. This field encompasses various key terms and vocabulary
that are essential for professionals working in the water industry. Understanding these terms is critical for
designing efficient and effective water supply and treatment systems. In this guide, we will explore and
explain key terms related to Water Supply and Treatment Systems Design in the context of the Postgraduate
Certificate in Sanitary Engineering.

1. **Water Supply Systems**:
Water supply systems are networks of pipes, pumps, and storage facilities that deliver water to homes,
businesses, and other facilities. These systems are designed to ensure a continuous and reliable supply of
potable water to consumers. Key components of water supply systems include water sources, treatment
plants, distribution networks, and storage tanks.

2. **Water Treatment**:
Water treatment is the process of removing impurities and contaminants from water to make it safe for
human consumption. The treatment process typically involves physical, chemical, and biological processes
to ensure that water meets regulatory standards for quality. Common water treatment methods include
filtration, disinfection, and softening.

3. **Water Quality**:
Water quality refers to the chemical, physical, and biological characteristics of water. It is essential to
monitor and maintain water quality to ensure that water is safe for drinking and other uses. Parameters such
as pH, turbidity, dissolved oxygen, and microbial content are used to assess water quality.

4. **Water Source**:
A water source is the origin of water used in a water supply system. Common water sources include rivers,
lakes, wells, and groundwater aquifers. The quality of the water source has a significant impact on the
design of water treatment systems.

5. **Water Distribution System**:
A water distribution system is a network of pipes, valves, and pumps that deliver treated water from the
treatment plant to consumers. The design of a distribution system must consider factors such as water
demand, pressure requirements, and pipe sizing to ensure efficient water delivery.

6. **Hydraulic Design**:
Hydraulic design is the process of determining the size and layout of pipes, pumps, and other components
in a water supply system to meet the required flow and pressure conditions. Hydraulic calculations are
essential for optimizing system performance and minimizing energy consumption.
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7. **Water Demand**:
Water demand refers to the amount of water required by consumers for various purposes, such as drinking,
sanitation, and industrial processes. Estimating water demand accurately is crucial for sizing treatment
plants and distribution systems.

8. **Water Conservation**:
Water conservation involves reducing water consumption and minimizing waste to ensure sustainable water
management. Designing water supply systems with water-saving fixtures, leak detection systems, and
efficient irrigation practices can help conserve water resources.

9. **Water Scarcity**:
Water scarcity is a situation where the demand for water exceeds the available supply. Designing water
supply systems in regions prone to water scarcity requires careful planning, including the use of alternative
water sources, water reuse, and demand management strategies.

10. **Water Treatment Plant**:
A water treatment plant is a facility where raw water is treated to remove impurities and contaminants
before distribution. Treatment processes may include coagulation, flocculation, sedimentation, filtration, and
disinfection to ensure water quality compliance.

11. **Coagulation**:
Coagulation is a water treatment process where chemicals are added to raw water to destabilize and
aggregate suspended particles. This helps to clarify the water and improve the efficiency of subsequent
treatment steps such as filtration.

12. **Flocculation**:
Flocculation is the process of gently mixing water to promote the formation of larger particles called floc.
These floc particles can then be easily removed during sedimentation or filtration, improving the clarity and
quality of the treated water.

13. **Sedimentation**:
Sedimentation is a physical water treatment process where suspended particles settle out of water under
the influence of gravity. Sedimentation tanks or clarifiers are used in treatment plants to remove solids
before further treatment steps.

14. **Filtration**:
Filtration is a water treatment process where water passes through a porous medium to remove suspended
particles, microorganisms, and other impurities. Common filtration media include sand, activated carbon,
and membranes, depending on the level of treatment required.

15. **Disinfection**:
Disinfection is the final step in the water treatment process, where pathogens such as bacteria, viruses, and
parasites are inactivated or killed to ensure water safety. Common disinfection methods include
chlorination, ozonation, UV irradiation, and chloramination.
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16. **Chlorination**:
Chlorination is the most widely used method of disinfection in water treatment, where chlorine compounds
are added to water to kill or deactivate pathogens. Chlorine residual levels must be carefully monitored to
ensure effective disinfection without causing harmful byproducts.

17. **Ozonation**:
Ozonation is a powerful disinfection method where ozone gas is bubbled through water to destroy
pathogens and oxidize organic contaminants. Ozone is an effective disinfectant but requires careful control
of dosage and contact time for optimal performance.

18. **UV Irradiation**:
UV irradiation is a non-chemical disinfection method where water is exposed to ultraviolet light to inactivate
microorganisms. UV systems are compact, energy-efficient, and environmentally friendly, making them ideal
for small-scale water treatment applications.

19. **Chloramination**:
Chloramination is a disinfection method where ammonia is added to water along with chlorine to form
chloramines, which are persistent disinfectants. Chloramines provide residual protection against microbial
regrowth in distribution systems and reduce the formation of disinfection byproducts.

20. **Water Hammer**:
Water hammer is a hydraulic phenomenon that occurs when a rapid change in flow or pressure causes a
sudden surge of water in pipes, leading to pressure spikes and noise. Water hammer can damage pipes,
valves, and pumps in a water supply system if not properly controlled.

21. **Pump**:
A pump is a mechanical device used to transport water from one location to another by creating pressure
and flow. Pumps are essential components of water supply systems, providing the energy needed to
overcome friction losses and lift water to higher elevations.

22. **Pump Curve**:
A pump curve is a graphical representation of a pump's performance characteristics, showing the
relationship between flow rate, head (pressure), and efficiency. Pump curves are used to select the most
suitable pump for a specific application based on system requirements.

23. **Head Loss**:
Head loss is the reduction in pressure or energy in a fluid flow system due to friction, turbulence, or
elevation changes. Calculating head loss is essential for sizing pipes, selecting pumps, and designing water
supply systems with optimal performance.

24. **Water Hammer Arrestor**:
A water hammer arrestor is a device installed in water supply systems to absorb the shock waves generated
by water hammer events. By providing a cushion of air or a spring-loaded piston, water hammer arrestors
prevent damage to pipes and equipment caused by sudden pressure changes.
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25. **Pressure Reducing Valve**:
A pressure reducing valve (PRV) is a mechanical device used to regulate and reduce the pressure of water in
a pipeline. PRVs are installed in water distribution systems to protect fixtures, appliances, and pipes from
excessive pressure and prevent leaks or bursts.

26. **Backflow Prevention**:
Backflow prevention is the practice of installing devices or mechanisms to prevent the reverse flow of
contaminated water into the potable water supply. Backflow can occur due to back siphonage or back
pressure, posing a risk to public health and water quality.

27. **Cross-Connection Control**:
Cross-connection control is a strategy to prevent the contamination of potable water by isolating or
eliminating physical connections between the drinking water system and non-potable sources. Backflow
prevention devices, air gaps, and regular inspections are key components of cross-connection control
programs.

28. **Water Quality Monitoring**:
Water quality monitoring involves the regular sampling and analysis of water samples to assess compliance
with regulatory standards and ensure the safety of drinking water. Monitoring parameters may include
microbiological, chemical, and physical parameters to detect contamination or changes in water quality.

29. **Residual Chlorine**:
Residual chlorine is the concentration of free or combined chlorine remaining in water after disinfection.
Maintaining an adequate residual chlorine level is essential for ensuring continuous disinfection and
preventing bacterial regrowth in distribution systems.

30. **Disinfection Byproducts**:
Disinfection byproducts (DBPs) are chemical compounds formed when disinfectants such as chlorine react
with organic matter in water. DBPs, such as trihalomethanes and haloacetic acids, can pose health risks and
must be monitored and controlled to comply with regulatory limits.

31. **Water Reuse**:
Water reuse is the practice of treating and recycling wastewater for non-potable uses such as irrigation,
industrial processes, or toilet flushing. Implementing water reuse systems can reduce demand on freshwater
sources and promote sustainable water management practices.

32. **Desalination**:
Desalination is the process of removing salt and minerals from seawater or brackish water to produce
freshwater. Desalination technologies, such as reverse osmosis and distillation, are used in regions facing
water scarcity or where alternative water sources are limited.

33. **Membrane Filtration**:
Membrane filtration is a water treatment process where water is passed through a semipermeable
membrane to remove particles, microorganisms, and dissolved substances. Membrane technologies,
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including microfiltration, ultrafiltration, nanofiltration, and reverse osmosis, are widely used for water
purification.

34. **Emergency Response Plan**:
An emergency response plan is a set of procedures and protocols designed to address water supply
disruptions, contamination events, or other emergencies that threaten public health or safety. Developing
and implementing an effective emergency response plan is essential for mitigating risks and ensuring timely
interventions.

35. **Sustainability**:
Sustainability in water supply and treatment systems design involves balancing environmental, social, and
economic considerations to meet current needs without compromising the ability of future generations to
access clean water. Sustainable practices include water conservation, energy efficiency, and resource
recovery.

36. **Climate Change Resilience**:
Climate change resilience is the capacity of water supply systems to adapt to changing climatic conditions,
such as increased temperatures, extreme weather events, and altered precipitation patterns. Designing
resilient water infrastructure can help communities withstand climate-related challenges and ensure water
security.

37. **Asset Management**:
Asset management in water supply systems involves the strategic planning, maintenance, and optimization
of physical assets such as pipes, pumps, and treatment plants. Implementing asset management practices
can extend the lifespan of infrastructure, reduce costs, and improve system reliability.

38. **Risk Assessment**:
Risk assessment is the process of identifying, evaluating, and managing potential risks or hazards in water
supply systems. Conducting risk assessments helps to prioritize mitigation measures, enhance system
resilience, and ensure compliance with regulatory requirements.

39. **Life Cycle Cost Analysis**:
Life cycle cost analysis (LCCA) is a method used to evaluate the total cost of owning, operating, and
maintaining water supply systems over their lifespan. LCCA considers initial capital costs, operating
expenses, maintenance costs, and replacement costs to inform decision-making and investment strategies.

40. **Regulatory Compliance**:
Regulatory compliance in water supply and treatment systems design involves meeting legal requirements,
standards, and guidelines set by government agencies or regulatory bodies. Compliance ensures that water
systems operate safely, efficiently, and in accordance with public health and environmental regulations.

In conclusion, mastering the key terms and vocabulary associated with Water Supply and Treatment Systems
Design is essential for professionals in the field of Sanitary Engineering. By understanding these concepts
and principles, engineers and practitioners can design, operate, and maintain water supply systems that
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provide safe and reliable water to communities. Continual learning and adaptation to emerging
technologies and challenges are crucial for ensuring the sustainability, resilience, and effectiveness of water
supply and treatment systems in the face of evolving global water issues.
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