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Section (A): Administration & Management
(6 x 5 Marks = 30 Marks)
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Section (B):
Engineering Construction and Development Management
(2 x 10 Marks & 1 x 20 Marks=40 Marks)
1. Project Management
1.1 Project Planning: Project identification and formulation, Feasibility study, Detailed Engineering Design,

Economic and Financial analysis, Evaluation of Alternatives-Present worth, Future Worth, Annual Worth,
NPV, IRR, B/C Analysis, Project Appraisal, Project Approval, Project Documentation

1.2 Project Budget and Cost Management: Capital planning procedures, Project budget, Cost aggregation,
Reserve analysis, Funding limit reconciliation, Preparation of job site administration and submittals

1.3 Work Breakdown Structure (WBS), Bar Chart/Gantt Chart, Network Analysis (CPM and PERT), Critical Path
and Floats, Project Scheduling and Resource Management, Resource Levelling, Project Organizations,

Rule of Stakeholders
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1.4 Construction Planning: Principles and Steps of Planning, Site Planning, Construction Documents, Plant

and Equipment Management, Inventory Management
1.5 Project Monitoring, Control and Evaluation: Supervision and Monitoring, Project Control (Time, Cost and
Quality), S-curve, Earned Value Analysis, Quality Circles, Quality Assurance (QA), Total Quality
Management (TQM), Specifications and its importance in Quality Assurance, Technical Auditing
(Validation, Verification, Precision, Accuracy and Tolerance)
1.6 Occupational Health and Safety: Concept of Risk and Hazard, Sources and Types of Risk, Risk Analysis,
Risk Response Planning, Accident at Work Places, Causes of Accident, Prevention of Accidents,
Workplace Safety Policy and Procedures, Grievance Redress
2. Procurement Management
2.1 Concept and Principles of Public Procurement, Procurement Cycles/Processes, Procurement Strategy,
Procurement Planning, Contract Types (Unit Rate, Lump Sum, Cost Plus, Construction Management
Contract, Design-Build, Tum Key, EPC, EPCF, Hybrid Annuity Model, Various Models of PPP like BOOT,
BOT, BTO, BOO etc.), Procurement Methods (Works, Goods and Services), Contract Packaging
2.2 Standard Bid Documents (Works, Goods and Services), Bidding Procedures, E-bidding, Bid Evaluation,
Protest and Review, Contract Award
2.3 Procurement Guidelines of Development Partners (ADBN, WB, AlIB)
3. Contract Management
3.1 Contract: Essentials of Valid Contract, Conditions of Contract, FIDIC Conditions of Contract, MDB
Harmonized Version, Contract Documents of Development Partners (ADB, WB)
3.2 Major Issues of Contract Management: Date of Contract Effectiveness, Payment, Delay and Extension of
Time (EOT), Liquidated Damage and Bonus, Compensation Events, Variations, Dispute Management, Price
Adjustment, Contract Termination, Take Over and Acceptance, Settlement of Project Account, Release of
Retention Money and Performance Security
3.3 Conflict Management: Causes, Analysis and Resolution Techniques, Dispute Management (Amicable
Settlement, Adjudication and Arbitration)
3.4 Construction Claims: Causes and Remedial Measures
4, Innovative Approaches of Development Management
4.1 Development Planning

4.1.1 System Planning (Roads, Irrigation, Hydropower etc.)
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4.1.2 Sectoral Planning (Agriculture sector, Energy sector, Transport sector etc.)
4.1.3 Strategic Planning (Cross Sectoral Decision Making)
4.2 Multi-Stakeholder Analysis
4.3 Peoples’ Participation in Planning Implementation and in Decision Making Process
4.4 Public Accountability in Infrastructure Management (Public Audit, Public Hearing, Citizen-State Joint
Monitoring)
4.5 Financing Infrastructure Development: Traditional Government Funding (Internal Resources plus
Development Partners’ Assistance), Government and Multi-lateral Investment Agencies
4.6 Green Technology and Innovation, Utility Inventory, Utility Infrastructure and Service Regulation
4.7 Utilization of Global Climate Fund for Infrastructures in Nepal: Potentiality, necessary preparation and
development methodology

4.8 Prospects & challenges of local infrastructure development through User's Group

Section (C):
Service/Group related-Acts, Rules and Policies

(2 x5 Marks & 2 x 10 Marks = 30 Marks)
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Technical Subject (Civil Engineering-Sanitary)
(4 x 15 Marks & 2 x 20 Marks=100 Marks)

Concept and principles
1.1 Drinking Water
1.2 Municipal Wastewater
1.3 Industrial Wastewater
Design and treatment
2.1 Design of the system:-
2.1.1 Drinking Water Supply system
2.1.2 Municipal Wastewater system
2.1.3 Industrial Wastewater system
2.2  Design of treatment facility:-
2.2.1 Drinking Water treatment facility
2.2.2 Municipal Wastewater treatment facility
2.2.3 Industrial Wastewater treatment facility
2.3  Management and other related aspects:-
2.3.1 Drinking Water system and treatment facility
2.3.2 Municipal Wastewater system and treatment facility

2.3.3 Industrial Wastewater system and treatment facility
Groundwater Development
3.1  Groundwater flow

3.2  Groundwater recovery/ Tubwel design
3.3  Groundwater Quality

Water quality issues
Environmental issues

5.1 Environmental health and sanitation.
5.2  Environmental impact assessment.
Concept and principles.
1.1 Drinking Water.
Present status of Water Supply and Sanitation

o]

o Current issues and problems of Water Supply in rural and urban
o Concept of WASH Plan
o]
o

Design norms and principles
Principles related to unit operation:-
a) Aeration.
b) Flocculation and coagulation.
c) Sedimentation process including course material removal.
d) Filtration process/Slow sand filtration /Rapid filtration.
e) Disinfection process.
f) Sludge handling and disposal.



TR AP HAT ATART
B Yo, TR, ureT
FE9T T e qur T W YT deada WiEtes ath 3iaaie 3, R g9y, T
SIEHE, 74 (%) 78, R st ghafor wwa gor, oava e q8 T ddie aeal a1
EIRRIRGIR: C R IEa s T2 e

1.2 Municipal Wastewater.
e Principles related to unit operation:-
a) Physical treatment: Screen /Grit chamber /Gas chamber /Mixing
/Sedimentation /Flocculation /Floatation etc.
b) Chemical treatment: Chemical precipitation, Absorption, lon exchange, Electrolysis etc.
C) Biological treatment: Aerobic and Anaerobic process- Aerated lagoons, Activated
sludge, Trickling filters, Oxidation ditches.
d) Sludge treatment: Drying, Dewatering, Filtration, Centrifugation, Chemical
conditioning (immobilization), and Incineration
1.3 Industrial wastewater.
¢ Introduction to nature and origin of industrial wastewater and their impacts on aquatic
environment, flow characteristic, effluent and stream standards, Waste water treatment
processes.
¢ Pre and primary treatment: Equalization, Neutralization, Sedimentation oil separation,
Filtration etc.
¢ Wastewater treatment techniques: Coagulation and precipitation, Biological treatment
(aerated lagoons, conventional activated sludge, trickling filters), Absorption, lon exchange,
Chemical oxidation.
¢ Tertiary treatment for major polluting industries (tannery, textile, pulp and paper, sugar etc).
¢ Sludge treatment, handling and disposal.

2. Design and Treatment:-
2.1 Design of the system
2.1.1 Drinking Water supply system
* Introduction to pollutants (sources, types and effects), sources and characteristics of water,
water demand and quantity, estimation of future population, design period.
¢  Water sources and intakes (including lifting water supply sytem focused on Hilly areas)
Design of intake structures for rural and urban water supply system.
* Pipeline design: design criteria, design of transmission and distribution system (including
pipe networks).
¢ Reservoirs: types, size determination.
2.1.2 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
and etc.
2.1.3 Industrial Wastewater system
¢ Industrial wastewater characteristics.
¢ Concept of Central effluent treatment plant — Advantages and disadvantages.

*

2
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¢ Design criteria for Industrial Waste water system.
¢ Design of Preand primary  treatment facilities: Equalization tank, Neutralization,
Sedimentation oil separation, Filtration etc.
2.2 Design of treatment facility:-
2.2.1 Drinking Water treatment facility
¢ Design of pre-treatment facility: Intake screen, aeration and etc.
¢ Design of treatment facilities: Sedimentation, Flocculation, Filtration systems and
Disinfection.
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.
2.2.2 Municipal wastewater treatment facility
¢ Design of primary treatment: Screen, grit chamber, primary sedimentation, flow measurement
facilities.
¢ Design of secondary treatment: BOD removal, design criteria, activated sludge oxidation
ponds /ditches, lagoons, trickling filters, and secondary clarifier.
¢ Need for Tertiary treatment.
2.2.3 Industrial Wastewater treatment facility
¢ Design of Industrial Wastewater treatment facilities: Coagulation and precipitation, Biological
treatment (aerated lagoons, conventional activated sludge, trickling filters), Absorption, lon
exchange, Chemical oxidation.
¢ Concept of Central effluent treatment plant — Advantages and disadvantages.
2.3  Management and other related aspects:-
2.3.1 Drinking Water system and treatment facility
¢ Pipe materials and related aspects.
¢ Sludge management, handling and disposal.
¢ Operation and Maintenance of Water system.
¢ Legal and Management aspects of Water system.
¢ Financial aspects: Tariff structure, tariff rates and affordability, System cost recovery.
¢ Education and training.
3.2 Municipal Wastewater system and treatment facility
¢ Sludge management, handling and disposal.
¢
¢
¢
¢
3.

2

Operation and Maintenance
Legal and Management aspects
Financial aspects: Tariff structure, tariff rates and affordability, System cost recovery.
Education and training.
3 Industrial Wastewater system and treatment facility
¢ Sludge treatment, handling and disposal
¢ Operation and Maintenance
¢ Legal and Management aspects
¢ Financial aspects

2
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¢ Education and training.
3 Ground water development.
3.1 Ground water flow.
¢ Ground water occurrences and prospecting, chemical characteristics and properties of
ground water.
¢ Ground water exploration and Methods of ground water withdrawal.
3.2  Ground water recovery and tube well design
¢ Ground water recovery.
¢ Tube well design.
3.3  Ground water quality
¢ Ground water treatment (aerator, iron removal plant ) requirement based on ground
water quality
¢ Disinfecting wells and piping
¢ Maintaining well yield
¢ Sanitary protection for ground water supplies
¢ Conservation and utility of ground water

4 Water and Wastewater qguality issues

¢

Introduction — Water resources and ecosystem, water cycle, fresh water and 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), pollution of ground water.

Water quality and standards for various uses of water.

Sources and nature of Municipal and Industrial Wastewater, required effluent quality and
standards.

Municipal and Industrial wastewater quality and standards and its impact on aquatic
environment, effluent and stream standards.

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

5 Environmental issues.

5.1
¢

Environmental health and sanitation.

Introduction: Fundamentals of epidemiology, infectious and non-infectious diseases, infectious
disease transmission routes, organic and inorganic contaminants, and health and water quality.
Human excreta and its characteristics, pollution caused by excreta, health aspects of water

supply and sanitation.

Pathogens: Excreted bacteria, helminthes and their control, diseases transmitted by arthropod

vectors (mosquito, flies, cockroaches, bugs, lice, etc).

Excreta treatment and disposal: Options, On site sanitation system (pit latrines, composting
toilets, eco-san and septic tank), Off site sanitation (septage collection, lagoon, waste

stabilization ponds, anaerobic digestion).

Engineering and infectious diseases: Water related, excreta related, refuse related, housing

4
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related, diseases; reuse of wastes, watershed reservoir sanitation; engineering control of
infectious diseases.

5.2  Environmental impact assessment.
¢ Introduction: Concept of environmental assessment, Initial environmental examination (IEE),
Strategic Environmental Assessment (SEA), Environmental impact assessment (EIA), role of EIA,
types of environmental impacts, and EIA principles.

6 Service/Group/Sub-group related- Specific (Acts, Rules and Policies)
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Model Question

1. Differentiate between decentralized and centralized waste water system ? What are the
advantages and disadvantages of decentralized waste water system? (7.547.5)

2. Water sources in the hilly areas are depleting and people in hilly areas are leaving their own places
due to unavailability of water. How do you design and implement water supply system when source
is available at low lying areas and you have to serve in the high land areas. What are the challenges
for its operation and maintenance for its sustainability? (7.5+7.5)

3. Critically review existing measures taken for municipal and industrial water pollution control in
Nepal. What modifications and changes do you suggest for effective pollution control of natural
water bodies ? (10+10)



