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Section A - [30Marks]

1. Concept and Principles

11

1.2

1.3

Drinking water: Potable water principles; collection and distribution of drinking
water (sources and types); design norms and principles; basic water treatment
principles (aeration, coagulation and flocculation, sedimentation process including
coarse material removal, filtration process (slow and rapid sand filtration),
disinfection process, sludge handling and disposal); status and prospects for
improvements in water supply and sanitation in Nepal

Municipal wastewater: Sources, types and collection mechanism; principles
related to unit operation/ treatment; physical treatment (bar screen /grit chamber
/gas chamber /mixing /sedimentation); flocculation/floatation; chemical treatment
(chemical precipitation, absorption, ion exchange, electrolysis etc.); biological
treatment (aerobic and anaerobic process, aerated lagoons, activated sludge
process, trickling filters, oxidation ditches, feed sludge treatment plant); sludge
treatment (drying, dewatering, filtration, centrifugation, chemical conditioning
(immobilization), and incineration)

Industrial wastewater: Nature and original of industrial wastewater and their
impacts on aquatic environment; flow characteristics; effluent and stream
standards; wastewater treatment processes; pre and primary treatment
(equalization, neutralization, sedimentation, oil and greases separation, filtration);
wastewater treatment techniques (coagulation and precipitation, biological
treatment, absorption, ion exchange, chemical oxidation process); tertiary
treatment for major polluting industries (tannery, textile, pulp and paper, sugar);
sludge treatment, handling and disposal

Section B - [40 Marks]

2. Design and Treatment

2.1

2.2

Design and treatment of drinking water system: Design of drinking water supply
system; estimation of water demand (population forecasting and daily/peak
demand calculation); source selection and intake design (surface and groundwater
intake structures); water treatment processes (sedimentation, filtration,
disinfection, and plant layout); transmission and distribution system design (pipe
sizing, network layout, pumping, and storage reservoirs)

Design of wastewater system: Estimation of sewage flow (average, peak, and
infiltration flow calculations); sewer network design (pipe gradients, diameters,
manholes, and appurtenances; wastewater treatment processes (primary,
secondary, and tertiary treatment units); effluent disposal and reuse (standards to
discharge into water bodies)
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2.7
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Treatment process of drinking water supply system: water quality analysis
(physical parameters; chemical parameters; biological parameters; other toxic
substances); design flow and capacity of water treatment plants; plant layout and
hydraulic design; sludge management (collection, treatment, and disposal of
sludge)
Municipal wastewater system: Sources and nature of wastewater, effluent
characteristics; estimation of quantity of sanitary sewage and storm water
sewage collection systems, sewers design criteria; design of sanitary and storm
water sewers and combined sewer systems; sewer appurtenances (manholes,
inverted siphons, house connections, storm water inlets)
Industrial wastewater system: Industrial wastewater characteristics; concept/
advantages/disadvantages of central effluent treatment plant; design criteria for
industrial wastewater system; design of pre and primary treatment facilities
(equalization tank, neutralization, sedimentation oil separation, filtration)
Design of treatment facility: Drinking water treatment facility (for pre-treatment,
treatment, and advanced treatment (absorption by activated carbon, ion exchange,
multimedia filtration, ultra filtration and reverse osmosis, ozonation, ultra violet
disinfection, demineralization, new development in water treatment operation);
municipal wastewater treatment facility for primary treatment, secondary treatment
and tertiary treatment; industrial wastewater treatment facility (coagulation and
precipitation, biological treatment (aerated lagoons, conventional activated
sludge, trickling filters), absorption, ion exchange, chemical oxidation, moving
bed profilm reactor, concept of central effluent treatment plant
Management and other related aspects: Drinking water system and treatment
facility (pipe materials and related aspects, sludge management, handling and
disposal, operation and maintenance, legal and institutional aspects, tariff
structure/rates/affordability, capital investment and operation cost recovery,
education and training);.municipal wastewater system and treatment facility
(sludge management, handling and disposal, operation and maintenance, legal and
institutional aspects, tariffs and cost recovery, education and raining), industrial
wastewater system and treatment facility (sludge treatment, handling and
disposal; operation and maintenance; legal and institutional aspects; financial
aspects; education and treatment)

Section C - [30 Marks]

Groundwater Development

3.1

3.2
3.3

Groundwater availability: Groundwater occurrences and prospecting, chemical
characteristics and properties of groundwater; groundwater exploration and
methods of groundwater withdrawal

Groundwater recovery and tubewell design

Groundwater treatment: Pollution of groundwater; aerator and iron removal plant;
treatment requirements based on groundwater quality; disinfecting wells and

piping
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Groundwater management: Maintaining well yield; sanitary protection for
groundwater supplies; conservation and utility of groundwater; groundwater
recharge techniques

Water and Wastewater Quality Issues

4.1
4.2

4.3

4.4

Water cycle, water resources and ecosystem, freshwater, competitive use of water
Water pollution: Types and sources of water pollution, point and non- point
pollution sources, effects of pollution (river, lake and reservoir)

Water quality and standards for various uses of water; effluent quality and
standards for wastewater

Management: Strategies for water pollution control, water quality monitoring and
surveillance

Environmental Issues

5.1

5.2

5.3

5.4

5.5

Environmental health and sanitation: Fundamentals of epidemiology; infectious
and non- infectious diseases; infectious disease transmission routes; organic and
inorganic contaminants

Human excreta: Characteristics and pollution caused by excreta; health aspects of
water supply and sanitation; excreta treatment and disposal (on-site sanitation
systems, off-site sanitation systems)

Pathogens: Excreted bacteria, helminthes and their control, diseases transmitted
by arthropod vectors (mosquito, flies, cockroaches, bugs, lice, etc)

Engineering and infectious diseases: Water related, excreta related, refuse related,
housing related, diseases; reuse of wastes, watershed reservoir sanitation;
engineering control of infectious diseases

Environmental impact assessment: Concept of environmental assessment; Brief
Environment Assessment (BEA); Initial environmental examination (IEE);
Environmental impact assessment (EIA); role of EIA, Environment Management
Plan (EMP) types of environmental impacts, and EIA principles; climate change
and its impact on water supply services
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