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TYHYA : General Subject
Section (A)
Administration & Management

1. TIATERR

1.1.
1.2.
1.3.

1.4
1.5
1.6
1.7

ERIGEIRSIEPIE]

TSARTIHHT SISHIS, Tt AR, Fer T =T
GTHTCERT FRIEH T
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T, AT TR qEeh! ATTRR
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QeI ATl oo, AT, T, ST T e

2. Ihd=, AT TR T AT T THTS

2.1

2.2.
2.3.
2.4.
2.5.
2.6.

2.7

BLIENIRSIET ]

I TST THAS HARHR

wfaftercrsht fgr=a T amrgaTfoss Sfafiee

HTHTISTh =T T AT et

STt EreTSteRT ferferer STTa/SHfo/am/aHeTeht |THTISe, STjeh STareuT T TEae
FeRIeHe forve, faforerdt sasree T a@et FHldes

YETEh! B U HTeIsl ek Hehraehl aTfercel

3. At
3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

4. STAEATIT
4.1.
4.2.
43.
4.4,
45.
4.6.
4.7.
4.8.

5. ToreraeRT JTETHEE
5.1.
5.2.
5.3.
54.
5.5.
5.6.

TTeIST{~eh JTEeh! STTLmo, fogr T FEies
FHHAT TRITEAHT SR T&TeE

T T TSI s ST=aavarer

HTSISTh HET A8 T AEeHT T HH AVATHEE
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5.7.
5.8.
5.9.

T AT AXE UG GeAT, AR 8 T AT T iaTedeh TeiTehl argashu
forg ST, forg saareeTo wreme Tftga)/Taufigs AvaTdes
AT fereh ek STt e Mg T G2 JaxTeht foehresht Je1/aaTeres
Heratyem gexmT forfta T semrates wefferdrent St T STeees

6. VITHERTT FUT, FIHT T TTETIehal

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

TTETHT RMTEHIT SRTTE GETehT ST T i ee
SIS+ HaTeh! ST, ToRIVaT T TR Wi=rdes
FITEH, TG T SEThafear

TR, ST Afehd THIEE (Values)

grafa {F@W (Money Laundering), Y8R ey
%!E\Iﬁ'q MET (E- Governance)

Grasti=eh T JaTeHT Tadad (Innovation)

Section (B)

Engineering Construction and Development Management

1. Project Management

1.1

1.2

1.3

1.4

1.5

1.6

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

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, Role of Stakeholders

Construction Planning: Principles and Steps of Planning, Site Planning, Construction Documents,
Plant and Equipment Management, Inventory Management

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, Precisions, Accuracy and Tolerance)

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

2.2

23

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, Turn Key, EPC, EPCF, Hybrid Annuity Model, Various Models of PPP like
BOOT, BOT, BTO, BOO etc.), Procurement Methods (Works, Goods and Services), Contract
Packaging

Standard Bid Documents (Works, Goods and Services), bidding Procedures, E- bidding, Bid
Evaluation, Protest and Review, Contract Award

Procurement Guidelines of Development Partners (ADBN, WB, AIIB)
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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 Managemnt: Date of Contract Effectiveness, Payment, Delay and Extension
of Time (EOT), Liqudated 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.)
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

Section (C)

Service/Group related- Acts, Rules and Policies
T SR UiE U, Jouy T FHEHTEE, R04E
ATt FaT U, R0%R T FRmTEed, 2040
HeTatEm FouT feelt e U, R00]
eI WG U, 2063 T YEUUT2m YT Heisieh @itg Fgreet, 20v¢
HaTEm yaw STfelen rfaf qu fodta STeaThicd W, 06 T e, R0¢o
HUUTEH JoT GATH U, 004
YT 8 el U, Q08X
FTATEROT TREI0 U, 20168
. GETATEM JoT STTER0T HET0T U, R0\l
10 ﬁéﬁrﬁwﬁrwuﬁﬁlwﬁ? oY
11, ST I O, R03%
12. Grasifen- it ArgiErt T @ ifd U, 20y
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g = : Technical Subject

Section (A)

1  Water Resources Planning, Conservation and Management

1.1
1.2

1.3
1.4

1.5
1.6

Water resources potential and water resources development history of Nepal

Fundamentals of water resources planning, including that for storage, inter-basin diversion and
multi-purpose projects

Mapping the national initiatives of water resources planning and identifying the bottlenecks
Feasibility studies and investigation for water resources development projects

Stakeholders' engagement for water resources planning, conservation and management

International treaties and agreements on water resources to which Nepal is a party

2  Irrigation Water Storage and Diversion

2.1

2.2

23

2.4

2.5

Water storage options: watershed management and soil water storage; groundwater; rain water
harvesting and storage; reservoir storage; intermittent storage; need and options for bridging the

storage gap, hydrologic computation for irrigation and flood management projects

Design of headwork: components, design considerations, data and tools, practical challenges,

specific considerations for headwork site and type selection in Hills and Terai

Enhancing resilience of water diversion structures to climate-induced disaster risks:
understanding of climate risk, water-induced disaster, and resilience concept; measures for

enhancing resiliency of water infrastructure projects to climate- induced disaster risks

Inter-basin water transfer projects (IBWTP): opportunities and challenges for implementing
multi-purpose storage projects in Nepal; rational and potential for developing IBWTPs in Nepal,
issues/challenges experienced with ongoing/planned projects; possible ways to overcome the
challenges

Sediment management in irrigation system: sedimentation issues on reservoir and canals and their
implications; potential measures for sediment management; system planning, technology and

design philosophy for sediment management

Section (B)

3 Surface Water Irrigation System

3.1

32

33

Understanding of surface irrigation system: layout of a surface irrigation system with key
components and their names; functions of key components; guiding principles for selection and
prioritization of surface irrigation system; practical challenges for surface irrigation systems
Designing irrigation system: design considerations, tools and data for surface irrigation system
design; headworks, canals, cross-drainage works, water regulating structures, farm drainage and
drainage structures, specific features in designing irrigation systems in hills and mountains

Water availability assessment: estimation of inflows in headwork, rainfall-runoff relationships,

water balance analysis
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3.4

3.5

T AT AXE UG GeAT, AR 8 T AT T iaTedeh TeiTehl argashu

Water demand assessment: soil plant and water relationships, crop water requirements, irrigation

water requirements, irrigation efficiencies, other uses of irrigation water

Irrigation system failure: design success and failure stories of surface irrigation systems in Nepal;
possible types and causes of failures of irrigation headworks and associated hydraulic structures

(case analysis)

4 Water Resources/Irrigation Project Implementation

4.1
4.2

43
4.4

4.5

Project cycle for water resources/irrigation projects

Economics: financial and economic analysis of irrigation projects, various economic indicators
Resources mobilization: need and mobilization of human, financial and other resources
Challenges for implementation of irrigation and water resources management projects: land
acquisition cost and design of irrigation system for reducing land acquisition, urbanization and its
effects in irrigation and related other challenges

Physical, social, environmental and institutional dimensions for developing water resources

projects in Nepal

Section (C)

5  Groundwater (GW) Irrigation System

5.1

5.2

53
54
5.5

5.6

Components and functions of a groundwater irrigation system; practical challenges for
implementing groundwater irrigation systems

Design considerations, tools and data for groundwater irrigation system design; design of water
wells (deep, shallow)

Well construction and development

Groundwater exploration techniques

Factors affecting groundwater irrigation: power tariff policy; food security concerns, water-use
efficiency and groundwater conservation and management

Management of GW systems in single and cluster mode of development: Agency Management,
Water User's Association (WUA) Management, Irrigation Management Company, Irrigation

Management Board etc.

6  Irrigation Technologies

6.1

6.2

6.3

6.4

6.5

Field application technologies: furrow, border, basin, sprinkler and drip irrigation systems:

concept, pros and cons, design consideration, data and tools, practical challenges

Lift irrigation system: concept, potential, applicability, intake site selection, operation and

maintenance challenges, past experience and ongoing initiatives

Canal lining: types, pros and cons, economics, development of canal lining technology (earthen,

treated soil lined, membrane lined, concrete lined, geo-cell lined, shotcreting etc.)

Tunnel boring machine (TBM) technology: concept, relevancy for water resources projects,

Nepal's experience, future applicability

Irrigation modernization: concept, components, examples, challenges, Nepal's experience
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Section (D)

7  Institutional and Policy Landscape

7.1

7.2

7.3

7.4

7.5

Overview of water resources, irrigation and closely related policies and effectiveness of their
implementation

Overview of institutional set-up/mechanism and critical reflection on appropriate institutional set-
up in view of federalism

Evolution of policy and institutional reforms along with progress in water resources and irrigation
development in Nepal

Inter-sectoral coordination: need, complexities, unravelling the issue in connection with policies,
programs and institutional linkage between federal, provincial and local bodies in Nepal

Strategic Environmental and Social Assessment (SESA): concept, principles, process/phases,

country experience and challenges

8 Irrigation Management and Sustainability

8.1

8.2

8.3

8.4

8.5

General concepts: water allocation, irrigation management, system operation and maintenance,
operation/ regulation of headwork, irrigation systems classification based on management &
performance

Performance assessment of irrigation systems: physical system, institutional/social system and
their inter-relation in irrigation system performance; Joint management concept and sustainability
issues; WUAs

Irrigation management transfer: concept, process, expected outcomes, challenges, Nepal's
experience and ways ahead

Management tools: Philosophy and parameters for preparation of Canal Operation Plan (COP),
Canal Maintenance Plan (CMP), and Asset Management Plan (AMP), resources
mobilization/financing for irrigation system operation and management; irrigation water pricing
(concept, policy measures, regional experiences, Nepal's efforts and status); indigenous and local
knowledge of managing FMIS in Nepal; practical challenges of implementing management tools
in the context of decreasing availability of manpower in irrigation and agricultural sector and

need of promoting use of farm equipment

Harmonizing the efforts of three tires of government for Management Operation and

Maintenance (MOM) of irrigation system
Section (E)

9  Irrigation as an Interdisciplinary Issues

9.1
92

9.3

94

9.5

Conjunctive use management: concept, design consideration and challenges

Evolution of interdisciplinary approaches: River Basin Management (RBM), Integrated Water
Resources Management (IWRM), Resources Nexus; Nature-Based Solution (NBS)

Environmental and social issues: various types of assessments for environmental and social

aspects, environmental benefits of irrigation, irrigation contribution to livelihood

Climate change and irrigation: challenges and extent of climate change impacts on irrigation
water availability, demand, crop yield and river management; adaptation to climate change in

irrigation and river management practices

Contribution of irrigation to food security, water security and ecosystem security
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10 River Management

10.1
10.2

10.3

10.4

10.5

10.6

River morphology, river hydraulics and sediments management plan

River training/management works: purpose, types, design considerations, data and tools; practical
challenges for construction of river training/management works; causes of failure of river training
works and potential solutions for strengthening; erosion and landslide management and use of

Sabo technology

River training technology: parameters of design and appropriateness of Embankment, spur, stud,

big boulder riprap, sheet pile, toe protection, concrete block riprap, bio-engineering etc.

Addressing inundation problem: causes, institutional efforts to mitigate, existing bilateral

mechanisms and their effectiveness

River health: concept of river health, river materials extraction, water way (or right of way of
river); strategies for ensuring healthy rivers

Early warning systems, flood fighting and emergency river control works: flood forecasting;
bamboo piling, poly/geo cell bag riprap, early warning system; community's role in disaster

management
Section (F)

11 Service/Group/Sub-group related- Specific (Acts, Rules and Policies)

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9

ERPICREKRIRERLIE]]

fe=ITg e, 2048

UEREKEIREI R

Tfegy fé=ms ifd, R0¢o

T AT ST I~ g AT g A, R0¢0
T SIeT AT, 063

rrﬁga STeTaTd WA (National Water Strategy, 2002)
Y forshTe WA, 2082

ﬁF«l‘l’s’il’E ST (Irrigation Master Plan, 2019)
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