AT W% T A, e

T T 3 G TR S F qe g A, RV T Areias SaNH, W, fafess 1re

A, T T FINCH SR A T A T WE G, A T ARaE WA T

T TMSTFHAATS G5 AXTHT @IS TTRUHT G
To =R — forfa are qUTE: R00
fadia =0T — seqarar qUTs: 30
qQET A (Examination Scheme)
T | f qre Uiy | ey | o o WA Temx A7 T
Administration &
Management 6x5=30 (Short Answer)
Engineering
General | Construction & AT 2x10=20 (long Answer) 3
99H | Subject | Development qo0 ¥0 L 1x20=20 (Problem Solving)
Managemen[ (SubjeCtIVe) HYuaT
Service/Group
related - Acts, 2x5=10 (Short Answer)
Rules and 2x10=20 (long Answer)
Policies
1x5 &1x10=15
. . forrTa (Short & Long Answer) 3
fed Technical Subject toe ¥ (Subjective) 3x15=45 (Critical Analysis) HuaT
2x20=40 (Problem Solving))
Qe :
9. I9 UEIHH ATEARX T3 AR foiad q@Ew gy |
. Wy Sfeafed Tar sraiias 9 THE/ ITIUEEEH USTHHBT FAHTAH] Fugaed Use gig, A e
T, THE FFIHl UETHH GHE ATET TH Bl gg |
3. vuw T i wden i Sfedtid Jar deaiasT 9 e, 99 SUEHgeEd! Nl §aTh BUAl U3 WA
TS THEA g | O AT TEw e qHg, SI9EE AER der Fel G galgs wAvaae 5 |
¥, GO TAH GAF GEH] AN GG STRYRAFEE GG | STHEAR Foilh WUgHT THAF! IO WET
GUEHT ITARTHH @IS |
Y. T ooy wH/aves |l gEigs SoiiRaBee BTG | SFHGAR JU® /@Sl IaX EECH
SAIRAHEAT @I, |
%, Tl TQemR HeTw A e A1 S d9er qael T S g9 g g |
9, FYET YHEE AR qead T Aifee g |
C. WHEN GHIEMH] IO AELAHAT AR (TFATTER =R AR G T J&qd Tqa-g |
(%) afgel ARTHT FHEATRT g |
(@) TG ANTAT GHEAT IR AN A& qChr A T w6 |
(RT) TET AWTHT GHEAT GATIST AN G |
(%) ST AWTAT GEAE FrAETH, TE T GeArg T S dARHT |
Q. UG UIGTHUHI Sk THUUHT WU AU TSTHHAAT GbT A, U, Faee A1 ST A TlHd g8 BN

TEHATE T MESTHAA THT AT, |

0. ToW TRUHI THATAE Al AIHT IFHEAREEATS WA B TR0 deaararar aeafed TREE |
99. TR Ha [ :- 3059/0%/3%
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YIHIA: General Subject

Section (A): Administration & Management
(6 x 5 Marks = 30 Marks)

1. T T P
9.9. 9Teleh! Araam
.. TSIAREHT ALHE, Ak JIHIH, 7qad T Ha=a0
1.3 WHERD B T GHHT
q.¥. FEIF YUIEH: TATTHT YemafHeE deaar T e deadr
4. G, I T T TEhT ATBR
9.5 Y, Y T TYMT dehl THR Abh] A-dqiary T GHa
q.6. WA I SR, ToHT, HTATEA, ATHT T i
. AT, AFT AGHR T A A
2.9, GHEEN ArHaA
R.3. HIFAl TG T HAE AGHR
3. VidHfecEs! Rged ¥ awaias gt
R.¥. N 1T T IS GEr
Y. TR AT g /S A A HE e d ! A, Qedidd, Aldd daedr
T Lgddqe
& GERIHE g, Bl s T agEr e
.6 ORI TF Ud QEGHH MHEH! e
3 eSS TR
39, Qe FTEAERT dqLon, Rged T FUee
3R HHAN TEAHT ATTRAT TE66
3.3, JEMEA T O el seaasaed
3¥. FESHE HaT FaT8 T IGHT AGTTH A
34, TS JATF-SSIS oA, BT, A, HeATE A
3% QEWHE &O SHaeae (ArdaeE A @ qgr Fr)
AT FI=0T JOTredt
¥, eI
¥.q. SHAETIAH] HAIRM, Rgd T FAATH Tdde®
¥.3. THAEANEHH] HY, AHHT T Riee
¥.3. AN, WA, e, ==, gH=a T i yiwan
¥, %, FHE TALied], eAcas® SUaeR, FHeH T HH TEhid
¥y, QWS S SHFE T Faled ATUONEE
%% SHAEITIT AT JOMCA T GoAT WArdeh! TR
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%6, TFTET SHFEAIY, TG STF€TI, oA STaedIqe T qay sqaedas
¥.5. WHRH Qe T oS gHa
Y. TPE AEEe

1.9, %™ T qEaR YeEEs JaaRue® ¥ A4HaH SUNHES

YR SO ASAEG [ T E A A

w3 fewmE qEmeE: A A, e e, gaEel e, e Far,

fergeamdieTT T T

4., FATATERT, STGET, AR T i ars

Y4, ST AREqT WIS SHETAT TReT J9TE T AqHaT

W% faug sgEEdHs

4.0, SATTHT fAepTaesT S qer AEA Hen g/ adeeE
% YIEHT P, GEEA T qa9idesadr

€9, SUTCTAT AT/ T GARET FAE T FAAEE

2.3 AESE JaTh! ATLR, T T Araed Areadee

.3 e, REefiar T Skl

%%, UEER, A9 Hidddl T qeae® (Values)

4. ¥Rl YEIHAT (Money Laundering) T YETER HaroT

%.% ﬁ'g'cﬁ'q a9 (E-Governance)

.9, GEWHE gar FAEAT F9949d (Innovation)

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, Role of Stakeholders

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
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2. Procurement Management

2.1.

2.2.

2.3.

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)

3. Contract Management

3.1.

3.2

3.3.

Contract: Essentials of Valid Contract, Conditions of Contract, FIDIC Conditions of Contract, MDB
Harmonized Version, Contract Documents of Development Partners (ADB, WB)

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

Conflict Management: Causes, Analysis and Resolution Techniques, Dispute Management (Amicable
Settlement, Adjudication and Arbitration)

3.4. Construction Claims: Causes and Remedial Measures

4.2.
4.3.
4.4.

4.5.

4.6.
4.7.

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)

Multi-Stakeholder Analysis

Peoples’ Participation in Planning, Implementation and in Decision Making Process

Public Accountability in Infrastructure Management (Public Audit, Public Hearing, Citizen-State Joint
Monitoring)

Financing Infrastructure Development: Traditional Government Funding (Internal Resources Plus
Development Partners’ Assistance), Government and Multi-lateral Investment Agencies

Green Technology and Innovation, Utility Inventory, Utility Infrastructure and Service Regulation
Utilization of Global Climate Fund for Infrastructures in Nepal: Potentiality, necessary preparation and
development methodology

Section (C):
Service/Group related- Acts, Rules and Policies
(2 x 5 Marks & 2 x 10 Marks = 30 Marks)

§. U FEAANE qA (TET,EHE a9r Al e T s aeEedt) e, 2049

R, AU gfeaie aRee U9, 04y

3. A9 Ty 9ire HawmEed, R0

IAREEIERIE RIS
v, At Far FasmEed, Ro0%0

§. ¥ M @ UA, R050
o, w9 et Tar FermmEet, R0z0
C. WESH® @RE UT, 30§ 3
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9. st At qur B SaEmcd U, R008

1. A FEEE gor i S FomEed, R06e
9 3, QEA (SFEAIT T4 FA@H) U, 208 Y

Y. GEATH TF GFdl UA, R08Y

QY. ATATEROT G U, 096

q &. ATATELOT FLET HorHAmEed, 000

Q. frgeft T e wiate BEdTawer U, 06y

5. S U UF, R03Y

9% foreeft T qer wiate gEdeawer U, 306y

20, RT F@arg aREda Hfd, 3008

29, 32 gergar A, 200¢

3. foue Sifew =g qor sgaedmaT U, R0y

(SN

o

23.Tque iR\ =TT qur Sgaedm HoEmEc, 008
Y. TIHIT GLhR AT U, R09Y

Y. farg qmia U, 2093

RE. ArEE - [ |EET i, 06

R0, T 4-I9ART A, 2063

5. 9-I9INT UA,R005

2%, -SIINT HIHmEfr, 2001
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Technical Subject (Civil Engineering — Irrigation)

Section (A)

Water Resources Planning, Conservation and Management

1.1.
1.2.

1.3.
1.4.

L.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

Irrigation Water Storage and Diversion

2.1.

2.2.

2.3.

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)

Surface Water Irrigation System

3.1.

3.2

3.3.

3.4.

3.5.

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

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)
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4. Water Resources/Irrigation Project Implementation

4.1.
4.2.

43,
4.4,

45.

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)

Groundwater (GW) Irrigation System

5.1.
5.2.
5.3.
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.

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

Section (D)

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 central, provincial and local levels in
Nepal

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

Irrigation as an Interdisciplinary Issues

9.1.
9.2.

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; NatureBased 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

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
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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.

AT U, 0%%

AT HawmEed, R0%.0

R=rg Fommach, 204 g

ARz SeE A, 064

[T ®FErg i, R050

TAT TN T IcTA U8 sqIEATT AR i, 050

'{I'@'J T AT, J0& R (National Water Plan, 2005)

'{I'@'J TG WHITT, ROKS (National Water Strategy, 2002)

Tfﬁ‘ T Wi, 2069 (Agriculture Development Strategy, 2015)

11.10.@‘“5 e ?»I\IWI"II (Irrigation Master Plan, 2019)

AT TG T A Ifediad TETHHAD! @UE F qEHHT Yedd @I (Section) S HFATAT

T W FHEL g T fifed e S8t ST Gedl T AHRET TAEe A 8
| GXETE F AIc Y ATARH! Fial IAC ATST U T T Q0 ATARHT Ml IAL AT

TF T 5 THee Ay |
| I Uiy | IS | e T GEATx A3 qHT
JUITAT
%_Cﬁ?:l' Technical Cioo ¥ O ﬁ'q‘qq‘m‘ I x5&1x10=15 3
Subject (Subjective) (Short & long Answers)
. 3x 15=45 |c]
(Critical Analysis)
2x20=40
(Problem Solving)
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