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MESSAGE }-ROM MINISTE,R

I am delighted to approve the Study Norms 2081 of the Department ol' Water Resources and

Irrigation. 'l'he Department plays a crucialrole in the formulation, implementation, and monitoring

of large-scale projects and programs related to water resources including irrigation, water-induced

disaster management and the conservation of naturalresources.

Nepal, once self-sufficient in lbod production, has increasingly relied on food imports to meet its

growing consumption demands. 'l'his rising dependency has placed considerable strain on the

country's economy, as fluctuating fbod prices and external trade conditions can alfect the

availability and affordability of essential food supplies. A combination of factors, including

population growth. shiliing dietary habits, limited agricultural land, traditiotral farming practices,

and inadequate access to seeds. fbrtilizers, pesticides and infrastructure, has hindered local

production liom keeping pace with clen-rand. Moreover, unpredictable climate patterns such as

erralic rainlall, frequent droughts, f'loods, and rising temperatures have led to crop lbilures.

particularly in rain-fed areas. Expanding irrigation systems, especially in water-scarce regions and

errsuring ycar-round irrigation could significantly boost lbod production and reduce reliance on

imporls.

Additionally, Nepal faces increasing risks fi'om floods, landslides and unpredictable rainfall.

highlighting the urgent need for improved disaster nranagement infrastructure. Eflective disaster

managemeut requires an integrated approach that includes early warning systems, disaster

response planning and clirnate-resilient infrastructure.'[he government must prioritize investmenls

in flood control systems, landslide mitigation strategies and water conservation nleasures.

particularly in vulnerable areas.

I bclieve that Study Norms 2081 will serve as a comprehensive guide fbr the Department in

conducting studies and preparing project documents. ensuring consistency and standardization

across all offices. This updated version addresses the limitations o1'the previous edition, aligning

better with the Department's current scope and objectives.

I extend my best wishes lbr the successful implementation of the Study Norrns 2081.

L"-/r,-.
(Dipak Khadka)

IVlinister

Si nghdu rba r, Kothma n du, N e po I Phone: 977-1-4211513
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Singha Durbar, Kathmandu, Nepal

MES GE FROM SECRETARY

The Department of Water Resources and Irrigation plays a crucial role in providing reliable

irrigation facility to inigable land and enhance production and productivity of irrigable land and

contribute significantly in achieving the National Goal of Food Security and support in advancing

the commercialization of agriculture in the country.

In addition to the various challenges we face, the impact of climate change and climatic variability

has further complicated the pursuit of sustainable irrigation development. In this context, it is
essential to refine our processes and embrace new technologies to ensure efficient and effective

execution of our initiatives. The DWRI has the mandate of sustainable use of Water Resources

ensuring food security along with Water Induced Disaster Risk Management and Conservation of

Natural Resources. Thus, the Department's scope has broadened, etrcompassing from large surface

irrigation projects to small conservation ponds and lift irrigation systems. This new Study Norms

wili significantly contribute towards achieving.Department's responsibilities by providing

direction and ensuring consistency during preparition of estimates for different studies. I am

hopeful that this Norms will be resourceful in producing the well-crafted project report and other

relevant documents.

I would like to express my sincere gratitude and congratulations to Department of Water Resources

and Irrigation and all the experts and staff colleagues who contributed towards the preparation of

the norms and offer my best wishes for its successful implementation.

(s Dawadi )
Secretary
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FOREWORD

I am pleased to share that the Study Norms has been approved by the Ministry of Energy, Water

Resources and Irrigation, Government of Nepal on 18 October 2024 (2081107102) replacing the

existing Norms for the Feasibility Study of Irrigation Schemes (approved by the then Ministry of
Irrigation, Government of Nepal on 1 July 2015 (2072103116)).

This norm has incorporated several items based on the changed scope of the Department of
Water Resources and Irrigation. Wide range of studies related to Inter-basin Water Transfer

Multipurpose Irrigation Projects, Small Earthen Dam, Pond Storage, Ground Water Irrigation

and Geological Survey, Lift Irrigation, Environmental Study, River Morphological Study, Water

Management Study have been added. Similarly, to align with the technological advancements,

norrns for drone survey and LiDAR Technique; and videography are also incorporated.

I would like to extend my gratitude to the Consultant team for their rigorous efforts in collecting,

compiling and analyzing the nonns. I appreciate all colleagues from the department who worked

directly and review committee members for their hard work, insightful suggestions, diligently

cross-checking and valuable feedback in finalizing this document.

I believe, newly approved norns will streamline, provide uniformity and build confidence on the

estimation procedures according to the Department's evolving scope. Additionally, preparation

of the norns is continuous process so upgradation of the norms in future shall be carried out

based on the constructive feedback received and technological advancement.

My best wishes for successful implementation of this norrns.

Thank you.

(Sanjeeb Baral)
Director General

Ef,neaton Gecaena!

"Professional and Creative Administration : Development, Prosperity and Good Governance"
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General Provision

l. Classification of Surface Irrigation Projects

For the study purpose surface irrigation Projects have been classified as follows

A. Based on the command area under the scheme

1000 ha in hill

command area > 500 ha < 1000 in hill

command area> 25 ha < 500 ha in hill

< 25 ha in hill
B. Based on the type of water source

to irrigation systems by means of weir/barrage where little or no water storage is

provided.

ponds.

reservoir or lake impoundment by constructing dam.

one or more than one purpose in addition to irrigation or which involve transfer

of water from one river basin to other.

2. Stages ofthe Study

Following stages of study shall be carried out for the irrigation project development:

A. F'or all small and medium irrigation prdects including run olf the river schemes, pond

irrigation schemes. dam storage schemes rvith earthen dam up to 15m height, lift
irrigation schemes and multipurpose schemes, it will be sufllcient to carr)' out three

levels of study:
F Identification Study
F Feasibility Study
! Detail Engineering Design & Tender l)ocuments

B. For all irrigation projects except those falling under category A. the study rvill be

3
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caried out in four levels as follows:
} Identification Study
)> Prefeasitrilitv Study
) Feasibility Study
)> Detail Engineering Design & Tender f)ocuments
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Notes on Stages of the Study:

l. F'easibility study of the project shall also be treated as Detailed Project Report (DPR)

2. For technically noncomplex (sirnple) srnall RoR schemes, small earthen dam

schemes, lift irrigation schemes and pond irrigation schemes, feasibility study itself
may be sufficient for'['endering purpose.

3. Assumption/Basis of Norms for Departmental consideration

A. i. If the study/part of study has to be carried out by in house personnel, then following
compensation for field works shall be provided to the responsible person/s:

:t .5r district rate of labour for Identification Survey
::';iil:,'**r;',""TT,?:":ffiiT'17,il"'

: 6x district rate of labour for Oetailed Design and

Tendering

:lx district rate of labour for ldentification Survey
: 2x district rate of labour for Pre-F'easibility Study
:2x district rate of labour for Feasibility Study
:2x district rate of labour for Detailed Design and

Tendering

: 6x district rate of labour for Feasibility Study
: 6x district rate of labour for Detailed Design and

Tendering

Monthly Remote Area Allowance of the field location) x 1.5)/30

allowance; however other allowances (except daily allowances) shall be provided

as per GON rules

be based on the general market available rates and cost for these items shall be

provisioned in cost estimate.

A. ii. If the study/part of study has to be oarried out by in house personnel, then following
compensation for office works shall be provided to the responsible person/s: >

Remote Area allowance at the location of desk ":P 
x I .5/30

d
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preparation will be based on the general market available rates and cost for these

iterns shall be provisioned in cost estimate.

4. Basis of Norms for Consultant/s consideration

If the assignment has to be performed through the consultant/s, then following provisions shall

be made in the cost estimate:

DWRI & evaluated salary per day shall be based on considering 30 days of a

month.

per diern for the National professionals lor the duration ol'l'ieldwork, whereas, such

rate tbr lnternational Professional shall be 5Yo of the daily remuneration.

logistic supports (cariers, porters etc), consumables items (field and oflice) etc

shall be based on the provision/s given in corresponding study's norms.

5. Technical Support Group (TSG)

To enhance the quality of reports received under feasibility and environment study contracts of
large/complex irrigation projects, a Technical Support Group may be formed. Professionals of
different expertise shall be nominated by the Client to form such Technical Support Group. The

TSG shall review the reports, provide comments and suggestions on it and review the revised

reports to check whether the comments and suggestions are incorporated or not. List of the TSG

experts are presented below:

SN Experts Number Review meeting per
person

Remarks

I Irri gation Engineer/Expert I 4to5
2 Hydrologist/ Hydrology

Experts

1 3to5

J Geo logical/Geotechn ical
Engineers/Experts

1 2to 4

4 Mechan ical Engineer/Experts I 2to 4
5 Environmental

Engineer/Experts
I 2to 4

6 Financial/Economic Analyst I 2to 4
7 Other Experts as per the

requirement including project
team

4 4to6

8 Hydropower Engineers/Experts 1 Zto 4 For multipurpose
project with
hydropower
component

9 Power System/Electrical
Engineer/Expert

I Zto 4 For multipurpose
prolect with

5 t
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hydropower
component

Cost of such formed group shall be provisionecl in cost estimate.

NOTE: The number of meetings and category of experts shown in table above may be

changed trased on requirement of project and phases of study

l.l.ROR SCHEMBS AND POI\D IRRIGAI'ION

For the purpose of ROR irrigation schemes strrdy, Rivers in Nepal have been classified into four
types as Class l, Class 2, Class 3 and Classless River as detailed below:

River type Details

I Class I River Major rivers originated from Himalayas and snow
fed, pe'rennial and part of Mahakali, Karnali,
Gandaki and Koshi river and their major tributaries,
such as Bheri, Marshyangdi, Sunkoshietc,

II Class 2 River Rivers originated from Mahabharata range and

further north, such as Mechi, Kamala, Bagmati,
Tinau, 1lapti and Babai and their major tributaries.
such as Marin"

III Class 3 River Rivers rriginated within the Terai, Bhabar zone or
from Siwalik hill formation, prone to flash floods
such as; Khando river, Banganga, Tilabe, Sirsia,
Manusrrara, Hardinath, Sunsari. Minor rivers in the
mountain and hills may also be classified under this
categon/.

IV Classless River Smaller class of rivers rvith small peak florv" large
drains rvith significant discharge. Small tributary of
any clas;s of river.
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I.I.I. NORMS'FOR IDENTIFICATION STUDIES

FIELD WORK

I.I.I.I. I. HEADWORK SITE

A. Location and Hydrological survey
i- Human Resources required:

Engineer/Sub engineer (SE) I

Labour 4

ii- Performance criteria:

Small/Medium Projects I day

Large/Mega Projects 3 days

Pond Irrigation I day

1.1,1,1.2, CANAI- AI.IGI\ME]\T

A. Layout Verification Survey (by fly leve[/appropriate tool)
i- Human Resources required:

Engineer/Sub engineer I

Labour 2

ii- Performance criteria:

Small/Medium Projects 1 day

Large/Mega Projects 3 days

Pond Irrigation 0.50 day

1.1.1.1.3. COMMAND AREA

A. Command Area Verification by GPS/Available Technique
i- Human Resources required:

Engi neer/Sub-Engi neer l

Labour 2

ii- Perfonnance criteria

4
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Socio-Economical Survey
i- Human Resources required:

Sociologist/Association Organizer (AO ) I

Labour

ii- Performance criteria:

Small,Medium Projerts I day

Large/Mega Projecls 3 days

Pond Irrigation 0.50 day

1. 1. I. 1.4. MISCELLANEOAS

A. Transportation
Estimate for travel expellses shall be made based on means of transpofiation,
market rate of transportation means and days required for travelling (to ;each the
field (work site) and return back).

OITFICE WORK

DESK STUDY FOR ROR IRII.IGATION AND POND IRRIGATION
1.1.1.1.5. DATA COMPILATION, ANALYSiIS AND REPORT PRESENTATION

i- Human Resource required;

Engineer I

Sub-engineer I

Sociologist/AO I

Computer Opelator I

Office Assistant
1

B
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Small/Medium Projects I day

LargelMega Projecrs 3 days

Pond lrrigation 0.50 day

Small,'Medium RoR Projects

v U{,t'

General

I

ii- Performance criteria;

/
r0

\,/ elrW



-l

Study Norms,2081
Department Resources and Irrigation

Large/Mega RoR Projects I 5 days

Pond Irrigation 3 days

1.1.1.1.6. OFFICE AND FIELD EQUIPMENT

Field Equipment, Field Consumables
and office equipment such as Computer,

Scanner, Photocopy, Printer, Plotter,
Toner, Cartridge, Binder, Stationary, All

Consumables etc

15 % of Total Cost of
Human Resources

(Office+Field)

CRITERIA FOR SELECTION OF ROR IRRICATION, POND IRRIGATION AND
IRRIGATION WATER STORAGE DAM DATA

The criteria fbr the selection of the project for identification may be:

F Beneficiaries signature in project request forms as per irrigation gurdelines/policy;
> No potential water right disputes;
) Beneficiaries' commitment to take future O&M responsibilities, if required;
D Water availability in the Source;
)> Recommcndation from local level
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T

Desk Study

- Review of Farmers' 
.Reg1est 

Form, if any, and other available documents (topographic
map, LRMP map, Aerial photography, climatological records, Hydrological records,
Geological maps, Socio-demographic records etc) reirated with project area;- Locate the project area on avairabre Topographic Map/Googleubrs map/s;- Locate the tenrative arignment of canar .y.i"*, 1n avairatre Topographic
Map/Coogle/GIS map/s;

Field Visit (Walkthrough Survey)

- Send information to the farmers be
rcquircd. Identiflcation team shoul,

lbre tield visit informing tentarive date of site visit, if
<lcany but not limited to the followin g tools:. Copy ofproject request fonn, ifany;o Project identification questionnaire. if any;o Topographicalmaps;

o Note books and necessary stationary;o GPS or other appropriate tools;
. Stop watch;
o Calculator;
. Camera;
o Measuring tape;

Verifu the appropriate Intake/llead Work location
Measure/Estimate Discharge at proposed Intake/Head work location
walk through along the proposed canal alignment taking coordinates of the required
points at specific locations
During walk through, landslide/erosion should be assessed
Tentatively delineate command area boundary using GpS or appropriate tools
Assessment of existing cropping paflem
Assessment Existing Inigation practices, if any
Assessment of Water Management practices, if any
Assessrrrent of Market facility
Accessibility of Project Area
Assessment of construction material availability
Existing WUA & its function, if any
Assessment of beneficiary population/HH of the project
Assessment of Woman Headed HH of the projeci a.ea
Assessment of Social Composition of the area
Assessment of food sufficiency of the project area
If it is an existing system, brief inventorytf tn" system
Assessment of wilringness of the farmers for providing rand for deveroping systern, ifrequired
Assessment of willingness of the farmers towards cost contribution Irrigation
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Policy/Regulation

Reporting

Based on the data and information collected during the field visit the team needs to analyze

the project findings and finalize the identification study. The analysis should be based on

technical, economic and social aspects of project implementation. [n addition to technical

details, the analysis should cover but not Iimited to the following aspects:

- Water Availability;
- Type of Diversion works;
- Length of main canal;
- Size and type of comnrand area (terrace/plain);

- Water right problerns;
- Nature of soil in canal alignment & command area;

- Major technical difficulties (cross drainage/landslideittnstable zones);
- Poor farmer's presence;

- Farmer's interest;

Recommcndation Report

The recommendation may be based on, but not limited to the followings:
Genuineness of demands, if any;

Command area

Technical complication
Water availability and Water dispute;

Potential for increased agriculture production;

Environmental adverse effect
Rehabilitation/ Rehab with extension/ New Scheme/Minor improvements

The Recommendation should clearly state whether the project should be abandoned,

delayed or proceed for further study.

MODE OF PAYMENT

A. For Departmental Employees :

The amount shall be paid to the employes assigned for the study as follorvs:
- For mobilization and field work 60% of the total amount as an advance.

- Upon submission and acceptance of Final Survey Report 40oh of the total amount.

Final payment shall not be made if the mentioned work is not completed as per TOR'
and the assigned team will be fully responsible ensuring the quality of report as per

requirement.

B. For Consultant (if employed):
Mode of Payment for consulting services shall be decided by the Client based on the

duration of ser.viccs. stage ol rcporting, prevailing procurcntent rulcs and regulations. donor

agencies' guidelines, if any, and availability of-funds
J
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1.1.2. NORMS FOR PRE-FEASIBTLITY STUDIES

FIELD WORK

1.1.2.1.1. HEADWORK SITE

0urbat, artment of Water Resources and Irrigation
Study Norms, 20gl

A' site selection (confirmation by fly revet survey/ appropriate technique)

i- Human Resource required

ii- Performance criteria

Profile Survey (L-Section and X_section Survey)
. Using conventional method
uman resource required:

B.
B.t

i-H

"(.0

.4,
Z.
(U

ol-
C)o
U)

$r

i'/

Team Leader 0.1

Senior Surveyor/Engineer I

Sub-Engineer I

Labour
5

RoR Schemes tlills 6 km/day
RoR Schemes J'erai 8 knr/day

Human Resource Class I

river
Class 2
river

Class 3
river

Classless
nver

Team Leader/Hydraulic Enginecr 0.1 0.07 0.0s 0.035
Engineer/Surveyor I 0.7 0.5 0.35

Sub-Engineer/ Supporting stafl' 2 t.4 I 0.7
Labour 6 4.2 3 2.1
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ii- Performance criteria:

River type days
I Class I river (at least 3 nos of X-section

across the river
5 days/ km length along river

II Class 2 river (at least 3 nos of X-section 5 days/km length along river

III Class 3 river (at least 3 nos of X-section
across the river

3 days / km length along river

IV Classless River (at least 3 nos of X-
section across the river)

2 dayslkm length along river

B
.2. Using Bathymetric survey method

The cost for bathymetric survey, if required, can be obtained from prevailing market
rates and or other GON Entity's Norms.

C. Hydrological survey
i. Human Resources required

Engineer/Hydrologist I

Sub-Engineer 1

Labour 2

ii. Performance criteria:

Notes:
1. For large projects collect river bed materials data for grain size analysis @ 50 m
interval along headworks axis (pit size 1.5mx1.5mx2 m ). Labour required p". pit: 3
Nos. Rate for grain size analysis can be taken from approved rates of other GoN
entity or prevailing market rates.
2. If there is no gauging station in the vicinity of Headworks site, it is desirable to
install a gauging station during early stage of pre-feasibility study.

D. Geological survey
a. Excavation pit
i- Human Resources required:

Nl
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All Projects 2 days
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i.tt'*.nN

Team Leader 0.1

Senior GeologistlGeotech Engineer 1

Geologist/ Sub Engineer 1

Labour 7x4:28
7 labours can dig 1 pit a day of size

1.50mx1.50mx5m

Performance criteria:

All Projects (4 pits, 1 no at each bank and 2 no

at river bed)

1 day

Note: Pit excavation can be replacerl by hand auger or core drilling of 5m depth.

Cost of hand auger or core drilling can be obtained from related work norms or

market price.

b. Geophysical Exploration, if requLired:

Rates for-Geophysical Exploration (ERT/SRT or any other pertinent tests) shall be

obtained from the Geophysical exploration norms mentioned in related chapter.

c. Sub soil exploration by Core dritling/bore holes (Rotatory Drill), if required:

Rates of core drilling/ boreholes shalLbe obtained from the core drilling norms

mentioned in Norms of works.

Note: Rate of all pertinent test requir,td from the samples obtained during core drilling

shall be taken from prevailing markec rate or as norns prepared by other GON entity.

1.1.2"1.2. CANAL ALIGNMENT

A. Layout confirmation by field survey
i- Human Resources required:

Team Leader 0.1

Surveyor/Engineer 1

Sub-engineer 1

Labour 5

ii- - Performance criteria:
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B. Geological survey
i- Human Resources required:

1.1.2.1.3. CRO.SS DRAINAGE WORKS

A. Hydrological Survey

i- Human Resources required:

ii- Performancecriteria

Hand auguring or excavating pit for soil test

@l 3 km along main canal
6 krn/dav

Team Leader 0.1

Engineer/Hydrologist I

Assistant I

Labour J

ii- Performance criteria:

AllProjects 4 CD/day

Note : Only major cross-drainages with a river width of more than l0 meter
bank to bank or with a discharge more than 200 l/s are to be assessed
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Team Leader 0.t

Senior GeologisVGeotech Engineer I

Geologist/ Sub Engineer I

Labour 3x2:6
3 labours can dig I pit a day of size

l.50mx 1.50mx2m
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B. Geological survey
a. Pit excavation
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Deparrtment of Water Resources and lrrigation

I

i- Human Resources required:-

ii- Performance critcria:

2 pits at each major CD works 3 major CDiday

Note: Pit excavation can be replaced by hand auger or core drilling of3m depth.
Cost of hand auger or core drilling can be obtained from related work norms or
market price.

b. Geophysical exploration in major Terai Cross Drainage, if required:
Rates for Geophysical Exploration (ERT/SRT or any other pertinent tests) shall be
obtained from the ceophysical expklration norms mentioned in related chapter.

1.1.2,1.4. COMMAND AREA

A. Area Verification Survey

i- Human Resources required

Team Leader 0.1

Surveyor/Enginccr I

Sub-engineer I

Labour 3

ii- - Performance criteria:

Command area up to 1000 ha in hill and 2000 ha in Terai 5 days

Cornmand area more than 1000 ha' in hill and 2000 ha in Terai 7 days
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Team Leader 0.1

Senior Geologist/Geotech Engineer I

Geologist/ Sub Engineer I

Labour 4.7x6 =28

4.7 labours can dig I pit a day of
pit size l.5m* l.5m*3m
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B. Agricultural Survey

i- Human Resources required:

A gri culnrri st/Agronorni st I

JTlSub-Engineer I

I

ii- Performance criteria:

Command area up to 1000 ha in hilland 2000 ha in Terai 5 days

Con.rmand area urore than 1000 ha in hill and 2000 ha in Terai 7 days

C. Agricultural Soil Survey
o Infiltration rate

Requirements: I test in each 100 ha command area.

Note:
i- Agricultural soil survey shall be carried out at selected sites.

ii- The cost of infiltration test can be obtained from prevailing market rates and

for approved rate of other GON entity.

D. Socio-Economical Survey (Based on Group Discussion and questionnaire)

i- Human Resources required

Sociologist/Economi st I

Association Organ izerlSub-Engineer J

ii- Performance criteria

Command area up to 1000 ha in hilland 2000 ha in Terai 6 days

Command area more than 1000 ha in hill and 2000 ha in Terai I 0 days

1.1.2.1.5. CONSTRUCTION MATERIAL SURVEY

The construction material survey shall be conducted in order to establish quarry sites

and borrow area.2 to 3 samples for each quarry site shall be collected by excavating

pit to identify borrow areas and quarry sites for the construction materials. Minimum
size for test pit shall be l.5mxl.5mx 2.0m. lnspection of quarry sites shall be carried

out to obtain a qualitative idea of material quantity and quality in relation to project

r size, Samples collected from each quarry si

standard tests to confirm materials suitability
tc shall be sent to I
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i- Human Resources required

ii- Performance criteria:

a. Notes,

The rates for laboratory tesvs shall be obtained from prevailing Market price and/orapproved rate by other CON entitl,.

b. Geophysicat exploration oJ'quarry site/s, if required:

Rates for Geophysical Exploration (ERT/SRT or any other pertinent tests) shall beobtained from the Geophysical exploration ,o.-. ."*ioned in related chapter.

1. 1.2, 1. 6, MISCELLANEOT]S

A. Transportation
Estimate for travel expenses shall be made based on means of transportation,
market rate of transportation means and days required for travelling 1to 

'r.u"r, 
tn.field (work site) and retum back).

OFFICE WORK

1.1.2.1.7. DESK STUDY

A. Data collection, Compilation and Report presentation

i- Human Resources required:
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Team Leader 0.1

Ceologist

Engineer

Labour 3*3:9

size l.50mx I .50m x 2m

3 labours can dig I pit a day of

Exca for rnaterialvating test 3AD sitepr per quarry I quarry site/day

Team Leader 0.1

I

GIS
I

Office
I
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ii- Performance criteria

All Projects 4 days

1.1,2.1,8, HEADWORK SITE

A. Location, L-section and X-section

i- Human Resources required:

Team Leader 0.1

Engineer I

Sub-engineer I

Office Assistant I

ii- Perfonnance criteria:

All Projects I day

B. Hydrology

i- Human Resources required

Team Leader 0.1

Hydrologist I

Sub-Enginccr I

Offi ce Ass istant/Computer operator I

ii- Performance criteria

{
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River tyfre Days

I Class 1 river 4 days

ll Class 2 river 3 days

Ill Classless / Class 3 Rivers 2 days
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C. Geology
i- Human Resources required:

Team Leadcr 0.1

Senior GeologisUGeotech Engineer I

Geologist/ Sub Enginecr. I

Computer Operator I

ii- Performancecriteria

Add Laboratory cost for required lab tests of samples collected from the Head works site.

D. Drawings

i- Human Resources required:

Engineer I

Su

AutoCAD
I

I

rformance criteria

1.1.2.1.9. CANAL ALIGNMENT

A. Layout

i- Human Resources required

__,.= . _8, _Ge-ology..--

required

Team Leader 0.1

I

Su I
Auto CAD I

ii- Performance criteria:

s/

Us
{'

,n6
V\ /

All projects 2 days

All ects 3 days

All projects 3 days

Leader 0.1

N t, ,,/
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Senior Geologist/Geotech Engineer I

Geologist/ Sub Engineer I

Cornputer Operator I

ii- P

erformance criteria:

All Projects l0 km/ dav

Add Laboratory cost for required lab tests for samples collected from the canal alignment, if any

1.1.2.1.10, CROSS DRAINAGE WORKS

A. Hydrology

i- Hurnan Resources required:

ii-

Hydrologist I

Assistant I

iii- Performance critcria:

All Projects 8 CD/day

B. Geology

i- Human Resources required:

Team Leader 0.1

Senior Geologist/Geotech Engineer I

Geologist/ Sub Engineer I

Computer Operator I

ii- Performance criteria

All Projects 8 CD/ day

Add Laboratory cost for required lab tests of samples collected from the Cross Drainage locations.
if any. \ _
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1.1.2. 1. I I. COMMAND AREA

A. Command Area Mapping
i- Human Resources required:

Team Leader 0.1

/GIS expert I

Sub-enginccr I

Auto CAD expert I

ii- Performance criteria

B. Agriculture and Agriculture Soil Survey

i- Human Resources

ii- Performance criteria:

C. Hydrology

i- Human Resources required

Team Leader 0.1

Hydrologist I

Sub-Engineer I

ii- Performance criteria:

D. Socio-Economy

i- Human Resources required:

B'
)/yti

(0
/

@ ct
G

a

Allprojects 2 days

A gri cu I ruri st/A gronom is t I

JT/Sub-Engineer I

All Projects 3 days

All Projects 2 days
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Economist I

AO I

ii- Performance criteria;

All Projects 3 days

1.1.2.1.12, CONSTRUCTTON MATERIAL ANALYSN

i- Human Resources required:

Add Laboratory cost for required lab tests for samples collected from the quarry site

1.1.2.1.13. MISCELLANEOUS -for Hills and Terai

A. REPORTPREPARATION

i- Human Resources required:

Team Leader 0.1

Engineer I

Sub-E,rrgince r I

ii- Performance criteria:

All Projects 2 days

Team Leader/Water Resources Expert I

Hydraulic Engineer I

Hydrologist 0.s0

Geologist I

Socio Econumist 0.50

GIS/Expert 0.50

Agronomist 0.50

Computer Operator I

ii- Perfonnance criteria

AllProjects 10 days
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OFFICE SPACE, OFFICE AND FIELD EQUIPMENT & CONSUMABALES
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Field Equipment, Field Consumables and
Office Space, Office equipment such as

Computer, Scanner, Photocopy Printer,
PIotter, Toner, Cartridge, Binder, Stationary,

All Consumables etc

15 o/o of Total Cost of Human
Resources (Office+ Field)
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TERMS OF REFERENCE FOR PRE FEASIBILITY OF THE IRRIGATION PROJECT

The pre-f'easibiliry study should be carried out for the irrigation projects that will deside
whether detail feasibility study will be required or not. The study tentatively assesses the

technical feasibility, economic viabiliry and institutional suitability of the project
implementation. The pre-feasibiliry study is carried out in the following steps:

TERMS OF REFERENCE FOR PRE FEASIBILITY OF THE IRRIGAT|ON PROJECT

Desk study

- Review of ldentification Report and Farmers' Request Form, if any, and any other

related documents

- Locate the project area on Topographical/Google/GlS map/Arial map/s

- Assessment of IntakeA{ead Work, Canal Layout & Command Area on above map/s

Field survey work

Send information to the farmers before field visit informing tentative date of site visit.

Survey team should carry, but not limited to the following tools:

. Copy of project request form, if required;

. Copy of Identification Report;

. Topographical maps;

o Note books and necessary stationary;

o Level Machine/ other precise tools

. GPS/appropriate tools;

. Stop watch;

o Calculator;
o Camera;

o Measuring tapes

Verifo the appropriate Intake/llead Work location,

Take Cross Profiles of the river covering at least 0.5 km u/s & 0.5 km d/s (at an

interval but not limited to250m) of proposed intake site, and at least one at proposed

Intake/Headwork location.

Measure Discharge at Proposed lntake/Head work location

Assess the rype of Intake/Head Work to be proposed

Carryout Geophysical survey of the headworks and major strucfures , if required

headworks, ifrequired and assess bearing capacity

d major structurcs

t(, (U\re/c)
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Walk through along the proposed canal alignment and verifu whether alternarive
alignment can be consideredl take co-ordinates at specific locations.
Take a fly level along the proposed canal alignment to assess the ground profile.
Assess the tentative number & type of major/minor structure along the canal including
cross drainage works
Assess landslide, erosion wrth possible mitigation measures

Assess soil strata of main canal alignment
Make Assessment of construction material quantity and quality/equipment availability
& cost

Make Assessment of skilled/unskilled labor availability in the area

Take close traverse of command area using GPS/appropriate tools
Make Assessment of existing cropping pattern

Make Assessment of Existing Inigation Practices, if any
Make Assessment of Water Management Practices, if any
Make Assessment of Market facility
Make Accessibility of Project Area
Find and interact with Existing WUr\ & evaluate its function, if any
Make Assessment of beneficiary Population/HH of the project
Make Assessment of Woman Headed HH of the project area

Makc Assessment of Social Cornposition of the area

Make Assessment of food sufficiency of the project area

If it is an existing system, brief inventory of the system
Make Assessment of willingness of the farmers for providing land for developing
system

Make Assessment of willingness of the farmers towards cost contribution as per
Irrigation Policy/Regulation

Reporting & Recommendation

Based on the data and information collected during the field visit the team needs to analyze
the project findings and finalize the prefeasibility study. The analysis should be based on
technical, economic and social aspects of project implementation. The analysis should cover
the following aspects:

- Length of main canal and soil strata;

- Headworks location with altematir e plan, if any
- Tentative soil condition of head works and major cross drainage works foundation
- Size and type of command area (rerrace/plain); Water right problems;
- Type of soill
- Major technical difficulties (cross drainage/landslide/unstable zones);
- Poor farmer's presence;

- Farmer's interest;
- Make Assessment of tentative cost of the project

u^t
(U

ot-
N oos Di General

U)

'oo
z.

il
u/



Durbal Study Norms,208l
Department of Water Resources and Irrigation

Evaluate Cost per ha

Make Assessment of tentative benefit of the project

Evaluate economic indicators (NPV, lnternal Rate of Rerurn and Benefit Cost Ratio)

Recommendation Report.

The recommendation may be based orl

- Genuineness of demand;

- Command area;

- Technicalcomplication;
- Environmental adverse effect;

- Economic indicators i.e. Cost/ha, EIRR & B/C ratio etc'

MODE OF PAYMENT

A. For Departmental Employees :

The amount shall be paid to the ernployes assigned for the study as follows:
- For mobilization and field work 60% of the total amount as an advance'

- Upon submission and acceptance of Final Survey Report 40o/o of the total amount.

Finat payment shall not be made if the mentioned work is not completed as per TOR,
and the assigned team will be fully responsible ensuring the quality of report as per

requirement.

B. For Consultant:
Mode of Payment fcrr consulting services shall be decided by the Client based on the

duration of services, stage of reporting, prevailing procurement rules and regulations, donor

agencies'guidelines, if any, and availabilily of funds.
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1.1.3. NORMS FOR FEASIBILITY STLIDIES

FIELD WORK

1.1,3.1.1. HEADWORK SITE

\
d

Study Norms, 20gl
Department of Water Resources and Irrigation

A" Finalization of Headworks rocation (Totar Station or Appropriate Instrument)

i- Human Resource required:

ii- Performance criteria :

B. Benchmark survey

i- Hurnan Resource requircc

ii- Performance criteria

C. Contour Survey

i- Human Resource required:

b

Teant Leader/W ater Resource Engineer/
IicH

0.25

urveyor I
Sub- I

Labour 4

Hills
6

Terai 8 km/day

Team Leader
0.1

Enginecr/Surveyor

Sub-Engineer

Labour
6

Location BM/day
Att ects l0

Team Leader/Watcr Resource Engincerl
H

0. l0

Enginecr/Su rveyo r

Sub-Engineer

Labour
8

R N
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I

I
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Resources and Irrigation

ii- Performance criteria

D. L-section & X-section Survey

i- Human Resource required

ii- Performance criteria:

Note: The cost for Bathymetric Survey, if required, can be obtained from
prevailing market rates and other GON entity's norms.
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I Class I river 4 days

Il Class 2 river 3 days

Ill Class 3 river 2 days

IV Classless River I day

Human Resource Class I
nver

Class 2
nver

Class 3
nver

Classlcss
nver

Team Leader/Water Resource Engineer/
Hydraulic En.qineer

0.1 0.07 0.0_5 0.035

Engineer/Surveyor I 0.7 0._s 0.35

Sub-Enginccr/ Supportin-q staf f 2 1.4 I 0.7

Labour 6 4.2 J 2.1

River type Days

I Class I river (at lcast 3 nos of cross
section across the river in I km length of
river)

5 days/ km length along river

II Class 2 river (at least 3 nos of cross
section across the river in I km length of
river)

5 days/km length along river

lll Class 3 river (at least 3 nos of cross
section across the river in I km length of
river)

3 days / km length along river

lV Classless Riv'cr (at least 3 nos olcross
scction across thc river in I km lcngth of
river)

2 days/ krn lcngth alorrg rivcr

N
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E. Geological Survey
For lrrigation project Command area <: 500 ha
i- Human Resources required:

ii- Performance criteria:

All Projects (3 nos of pits ar, river bed) I day

Note: Pit excavation can be replaced by hand auger or core drilling of 5m depth.
Cost of hand auger or core drilling can be obtained from related work norms or
market price.

For RoR Irrigation project Command area > 500 ha
For test pit

i- Human Resources required:

ii- Performance criteria

All Projects (5 nos of pits, 3 nos at river bed and I no in each
river bank)

I day

Note: Pit excavation can be replaced by hand auger or core drilling of 5m depth.
Cost of hand auger or core drilling can be obtained from related work norms or
market price.6t

^

,/

N
i

Team Leader/Senior Geologist/
Senior/Geotech Engineer

I

Geologist I

Labour 7r3 :24

7 labours can dig I pit a day in river
bed of size 1.50m x 1.50m x 5m

Team Leader/Senior Geologist/ Senior
Geotech Engineer

1

Gcologist I

Labour 7x5: 35

7 labours can dig I pit a day in
river bed of size 1.50m x L50m x

5m

N NY t
.A
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Geophvsical Exploration. if required:
Rates for Geophysical Exploration (ERT/SRT or any other pertinent tests) shall bc
obtained from the Geophysical exploration norms mentioned in related chapter.

Sub soil exploration by Core drilline/bore holes (Rotatory Drill). if required:
Rates of core drilling/ boreholes shall be obtained from the core drilling norrns
mentioned in Norms of works.
Note: Rate of all pertinent test required from the samples obtained during core drilling
shall be taken from prevailing market rate or as norns prepared by other GON entity.

F. Hydrological survey + Water quality test

i- Human Resource required

ii- Performance criteria

G. River morphology and Sedimentation survey

i- Human Resource required:

Tcam Leader 0.10

Engineer/Si lt Analyst/Geotechnical Engineer i
Sub-Engineer I

Labour )

RoR Schcmes <: 500 ha 2 days

RoR Schemes > 500 ha 3 days

H. Discharge Measurement and Sediment Study Coverin <t all seasons durin

6 I

TNd/
Y\ Di

Hunran Resource ('lass I

rtver
Class 2

nver
Class 3

nver
(llassless

nver

Team Leader 0.1 0.07 0.05

Hydrologist I 0.7 0.50

Sub Engineer 2 1.4 I 0.1

Labour 2 t.4 I 0.7

River type Days

I Class I river 3 days

II Class 2 river 3 days

III Class 3 river 2 days

IV Classless River and Pond lrrigation
Scheme

2 days

N
Vr'
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contract if included.
S

N
Particular Quantity/Basis for Quantity

Estimation
I Installation of automar,ic hydrological

stalion with telemetry as l)er requirement
I Set

2 Installation of automatic weather station
with telemetry for storage pro jects

I Set

J gauge atEstablishment of staff
headwork/dauVweir site

I set (Total height as per
requirement)

4 Establishment of staff gauge at power
house site (optional)

I set (Total height as per
requirement)

5 Training to Gauge reader for discharge
measurement

Lump Sum

6 Discharge Measuremenl
Hiring of equipment (current meter or
other appropriate equiprnent) with
complete accessories

Number of months allocated for
study

Allowance for technician sub-engineer 5- l0 days x number of months
for srudy

Transportation cost fbr,Jischarge
measurement person and equipment

As per accessibility of Project

7 Sediment Sampling
a. Utilization cost of sedinrent sampler

with all accessories
Lump Sum

b. Cost of sediment sampl ng One sample per day for wet
months (June-September) and 2
samples per month for dry
months.

c. Transportation of sediment sample to
lab

Once in a month for total study
pqdod

8 Lab Tests on Sediment Samples
a.Sediment concentration tneasurement No of samples as in 6b
b. PSD Analysis Two number per month for wet

months and One number in total
for dry months (TotalNine PSD
analysis each year)

c. Mineralogical Analysis Two number per month for wet
months and One number in total
for dry months
(Total Nine Mineralogical
analysis each year)

d. other analysis as per recommendation
by the feasibility and environmental
study team

Lump Sum

9 Water Quqlity Analysis I
Water Quality Test as per'tOR O/e t (t per monthv

N/r
- +..Io
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Other analysis as per recommendation by
the

feasibility and environmental study team

Lump Sum

The rate of items related to this sfudy shall be obtained from market and/or approved GoN
Nonns.

l. 1.3. 1.2. Settling Basin

A. Site Selection
i- Human Resources required

Team Leader 0.1

Geologist I

Hydraulic Engineer I

Surveyor I

EnvironmcntaI Expen 0."5

ii- Performancecriteria

Settling basin Discharging capacity < I cumec I day

Settling basin Dischargirrg capacity S l0 cumecs I .5 day

Settling basin Discharging capacity > l0 cumccs 2 day

B. Benchmark survey
i- Human Resources required:

Team Leader 0.1

Surveyor I

Sub-Engineer I

Labour 6

ii- Performance criteria:

All Projccts l0 BM/Day

C. L-Sec & X-Sec Survey
i- Human Resources required:

/

4 N,{A

N

Team Lcader 0.1

}\
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Surveyor I

Sub-Engineer/Assistant Ceologists/
Assistant Hydrologists/Assista nt Surveyor

1

Assistant I

Labour 5

ii- Perfbrmance criteria:

All Projects -j.0 knrrda),

D. Geological Survey
i- Human Resources required:

ii- Performance criteria:

., '\trL:r, ^* .

'{#ru,x;::s-t

I. 1,3.1.3. CANAL ALIGNMENT

A. Layout Survey

i- Human Resource required

Team Leader 0. l0
Engineer/Surveyor I

Sub-Engineer 2

Labour
-5

ii- Performance criteria

d

u'

c)
U)

rsi\

Team Leader 0.1

Geologist I

Engineering Geologist/ Geotechnical Engineer I

Surveyor I

Sub-Engineer/Assistant Geologistsi Assistant
Hydrologists/Assistant liurveyor

I

Assistant I

Labour 8

All Projects 3 Km/dav

Hills J

$
nr
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i

Terai 6 km/day

B. L-section Survey

i- Hurnan Rcsource requircd:

Team Leader/Water Resource Engineer 0.10

Engineer/Surveyor I

Sub-Enginecr I

Labour 6

ii- Performance criteria:

Hills 3kmlday

Terai 6 kmlday

C. X-section Survey

i- Human Rcsource rcquired

Team Leader/Water Resource Engineer 0. l0

Engineer/Surveyor I

Sub-Enginccr I

Labour 8

ii- -Performance criteria

Location Distance Pertbrmance

Hills 50 meter 1.5 krr/day

Terai -<0 rnr'ter 3 km/day

D. Bench mark Survev

i- Human Rcsource required:

4
ry$

s)
!

Tcam Lcadcr 0. r0

Engineer/Survcyor I

Sub-Engineer I

Labour,/ 6

\
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ii- Performance criteria

E. Geological Survey
For RoR Schemes command area <= 500ha. and all pond irrigation schemes

i- Human Resources required:

ii- Performance criteria:

Hand auguring or excavating pit ( l.5mx I .5mx2m)
for soil test @ I km along main canal

6 km/day

For RoR Schemes command area > 500ha

i- Human Resources rcquired:

ii- Performance criteria:

Hand auguring or excavating pit ( l.5mx l.5mx2m) for
soil test (@ I kmglqng main canal)

6 km/day

Itratinfi urfaSForStudyGeologicaforSurveyrateon

long

schemestionirriga lv)500

Yr"

@ {4
Xf,

tesment:re
s

00m5ry

(o

ot-oo
U)

Location Distance c/c BM/day

Hills 0.5 km l0
Terai 1.0 km l0

Team Leader 0. t0

Senior Geologist/Geotech Engineer I

GeologisV Engineer I

Labour 6x3: I 8

3 labours can dig I pit a day of size
l.50mx l.50rnx2m

Teanr Leader 0. l0
Senior Geologist/Geotech Engineer I

Geologist/ Enginee,r I

Labour 6x3: I 8

3 labours can dig I pit a day of size
1.50m x 1.50m x 2m

s -y
ln ev
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Note: Cost of infiltration tcsts can be obtained from prevailing market rates.

1.1.3.l.3.l.1.l.Dispersion Test of Soil:
Requirements: I test in every I km and at the locations where soil is susceptible

Note: The Cost of dispersion test can be obtained from prevailing market rates.

1.1.3.1.4. CNOS,S DRAINAGE WORKS

A. Contour, L-section and X-section Survey

i- Human Resource required :

Team Leader 0.1

Engineeri Surveyor I

Sub-Engineer/ Supporting staff )

l-abour 6

ii- Performancc critcria:

B. Geological Survey
o For Class I and Class 2 River Cross Drainage:

Test pit
i- Human Resources required:

ii- Performance criteria:

Each CD Works (5 nos of pits, 3 nos at river bed and I
no in each river bank)

I CD/ day

Note: Pit excavation can be replaced by hand auger or core drilling of 5m depth.

auger or core drilling c be obtained from related work norms or

Study Norms,208l
Resources and Irrigation

1 Cost olhand
./ may*-et price.u@ q

%N Di General

W

Rivcr type Days

I Class I river I CD/day

II Class 2 river 2 CDlday

III Class 3 river 4 CDlday

lV Classless River 6 CD/day

Team Lcadcr 0.1

Geologist I

Labour 7x5 = -15

7 labours can dig I pit a day in river bcd olsizc
l.50mx l.50rnx5m

\

V
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_ Geophysical Exploration, iif required:
Rates for Geophysical Exploration ienrlsnr or any other pertinent tests) shall beobtained from the ceophysical *xploiation norms mentioned in related chapter.

Sub soil exproration.by core driling/bore hores (Rotatory Drilr), if required:Rates of core drilring/ borehores shail Ie obtained from the core driiling normsmentioned in Norms of works.
Note: Rate of allpertinent test required from the samples obtained during core drillingshall be taken from prevailing ,uik"t rate or as norrns prepared by other GoN entity.

o For Class 3 and Classless River Cross Drainage Worksa. Test pit

i- Human Resources requir,:d:

Note: Pit excavation can be repraced by hand auger or core driling of 3m depth.Cost of hand auger or core ariltlng .u, b. obtained from related work norms ormarket price.

C. Hydrological survey

i- Human Resource required :

ii- Performance criteria:

ii- Performance criteria

b u,
Nr,#

/L,C)
oa

Scnior Gcologist/Geotech Enginecr

Geologisv Sub Engineer

Labour 4.7*g:37.6

74. labours can adig pir duy
*of slze 5m ,5 3m

2 pits at each CD works 4 CDlday

Team Leader 0.1
Hydrologist

Sub Engineer
I

Labour
4

River
DaYsI Class I I

s
Ld?

a

v\w
,')

N
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I
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1.1.3.1.5. COMMAND AREA -for Hills and Tersi

A. Traverse Line Survey

i - Human Resource required:

Team Leader 0.1

Engineeri Surveyor I

Sub-Enginecr I

Labour (t

Command
Area (CA)

Days

<=100 ha 2

<=500 ha 3

<:l 000 ha 5

>l000ha (5+(hectarage more than 1000 ha ) * (l/1000)

B. Topographical Survey (Ground survey technique)

i - Human Resource required:

Engineer/Sun'eyor I

Sub-Engineer I

Labour 6

ii -Perfbrmance criteria

Hills 20halday

Terai 30 halday

. Topographical Survey using drone : Please refer Drone Survey

. Topographical Survey using Lidar Technique : Please refcr Lidar Survey

tI

sk
ryN

tu

II Class 2 river 2 CDlday

III Class 3 river 4 CDlday

IV Classless River and Pond Irrigation Scheme 6 CD/day

\M
^)
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C. Bench mark Survey

i - Human Rcsource rcqLrircd

Tearn Leader 0.1

Engineer/Surveyor t

Sub-Engineer I

Labour 6

ii - Performance criteria

Location Distribution BMidav

Command Area (CA) I BM/ 50 ha l0

D. Agricultural Survey

i - I-luman Resource required

Agrononrist I

JT I

Labour I

ii - Performance criteria

Command Area (CA) Days
<= 100 ha 2

100 to <: 1000 ha (2 + (hectarage more than 100 ha)*( l/300))
> 1000 ha (5 + (hectarage more than I 000 ha)*( li 500))

E. Agricultural Soil Survey
r Infiltration rate

Requirements: I test in cach 5( ha comrnand arca

Note:
i- For very large command arca, agricultural survey and agricultural soil survey

can be conducted in representative selected sample area.
ii- The cost of infiltration test can be obtained from prevailing market rates and/or

approved rate by other CON entities.

F. Socio-Economical Survey (Household Survey)

i - Hurrran requ i red:

$t

Respurce
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Team leader 0.10

Sociologist/Economist/Statistician 2

Assistant/ Social Mobilizer 7

ii - Performance criteria

Housc Hold Day

<= 100 HH I

Note:

i- For every HH above 100 HH and up to 500HH, the estimate shall be increased

by a factor (HH/100) ^0.80.
ii- For every HH above 500HH, the estimate shall be increased by a factor of 0.75 x

(HH/100) "0.80.
iii- For very large command area, socio economic survey can be conducted in

representative selected sample area.

1.1.3.1.6. Quarry site Survey

The construction material survey shall be conducted in order to establish quarry sites

and borrow area. For the project with Command area upto 500 ha, 2 to 3 samples from
quarry site likely to bc used, shall be collected by excavating pit to identify borrow
areas and quarry sites for the construction nraterials. For the project with command area

more than 500 ha, following the pre-feasibility srudy. further investigations shall be

done collecting samples rn 20 to 50m grid. Minimum size for test pit shall be

l.5mxl.5mx 2.0m. Inspection of quarry sites shall be canied out to obtain a qualitative
idea of material quantity and quality in relation to project size. Samples collected from
each quarry site shall be sent to laboratory to perform standard tests to confirm
materials suitabilify.

i- Human Resources required

Team Leader 0.1

Geologist 1

Engineer I

Labour 3xnos. oftest pits in each quarry sites

3 labours can dig I pit a day of size 1.50m
x 1.50m x 2m

ii- Perfonnance critcria:

L./

.t'
n

.N

ey

Excavating pit fbr material tcst I quan'y srtc/day

V
}\

v/ 4
47

€5
%,



q
o

%
Study Norms, 2081

t of Water Resources and Irrigation

Notes:
i- The cost of required Material Sample tests shall be taken from prevailing norms

prepared by other GON entiry and/ or market price.
ii- Geophysical exploration of'quarry sire/s, if required: Rates for Geophysical

Exploration (ERT/SRT or any other pertinent tests) shall be obtained from the
Ceophysical exploration norms mentioned in related chapter.

iii- Pit excavation can be replaced by hand auger or core diilling of 5m depth. Cost
of hand auger or core drilling can be obtained from related work norms or market
price.

1.1.3.1.7. Land Acquisition Survey (Personal landfor compensation and ownership
tansfer)

A. Cadastral Map Collection

i- Human Resources required:

ii- Performance criteria

Sub Engineer/ Amin I

All Projects (Hill/Terai) 2 day

B. Field Survey: land delineation, marking, area measurement, record
maintaining etc

i- Human Resources required:

Surveyor I

Sub Engineer/ Amin I

Labour 4

ii- Performance criteria

L

d
'l

4

Z.
N/E

o
G)a

Headuork Site 0.5 halday,

Canal Alignrnent 0.3
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1.1.3.1.8. MISCELLANEOUS -.for IIills and Terqi

A. Transportation

Estimate fbrtransportation facility shall bc rnadc bascd on means of transpoftation, numbers
of visit to thc fleld. rnarkct rate of transportation means and days required for the field works
including to and fro to the held. In case of intemational expat number of vrsit tiom his,her

country to the site and retum back shall also be considered.
NOTES: ANATYSIS AND TESTS TO BE PERFORMED

Based on the scale and complexiry of the projects. site condition and nature of site materials,

not limited to the following tests may be required for RoR , Irrigation storage dam schemes

and multi-purpose projects (Headworks site, major stiicture locations, canal alignrnent,
borrow area, Quarry site etc) and costs for the same will be added in Study Estimate. The
Costs for these tests can be obtained from prevailing market rates and or other GoN entity's
norTns.

> Soil

Index Properties of Soil

- Grain Size Analysis including Hydrometer,

- Moisture Content,

- Bulk and Dry Unit Weight,
- Specific Gravity,
- Liquid and Plastic Limit,
- depressiveness or soluble chemical content,

- Slake Durability Test,

- Fusion test,

- Mineralogical analysis of soil(particularly for landslide and

tunneling)

Engineering Properties of soil
- Direct shear test,

- Triaxial test,

- Oedometer test.

- Permeability test

- CBR test for dams, embankments, and roads

) Rock

Index Properties of Rock

Moisture Content, porosiry, permeability
F

d
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Petrography and thin section

Engineering Properties of Rock
- Point Load (6 Nos. in a set),
- UCS,
- Direct Shear Test
- Tensile Strength,
- Triaxial test,

- Permeability (in-situ for jointed rock mass and laboratory for
massive rocks),

- Abrasivity test (for tunnelrng),
- Plate load test (for rock txass strength in tunnel),
- Stress Test (over coring or as appropriate),
- Slake durability test,

- Youngs modulus of elasticity,
- Poisson Ratio,
- Punch Test (for TBM Tunneling)
- Water absorption test,
- If any infill materials (test of soils as and when required)

Construction Material Testing
- Sieve analysis
- Los Angles Test
- Sulphate Soundness Test
- Water Absorption Test
- Specific Gravity Test
- Fineness module
- Aggregate Crushing Value Test
- Aggregate Impact Value Test
- Bulk unit weight of aggregate

- Elongation Test
- Flakiness Test
- Alkali Reactiviry
- Organic Content
- Permeability Test

4-f
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OFFICE WORK

1.1.3.1.9. DESK STUDY

A. Data collection, Compilation and Report presentation

i - Human Resource required:

ii - Pcrformancc criteria

T.1.3. 1. I O, HEADWORK SITE

A. Contour, L-section and X-section

i - Hunran Resource required:

ii - Performance criteria

t/

e)

Team Leader 0.2s

Engineer I

GIS expert 0.50

Sub-Engincer l

Auto CAD expcrt 0.50

Otfice Assistant I

Pond Inigation Scheme I day

Command area Small/Medium (RoR)irrigation Project 2 days

Large (RoR) Inigation Project 5 days

Mega (RoR) Inigation Project l0 days

Team l-cadcr 0. t0

Engineer/Surveyor I

GIS expert I

Sub-Engineer I

Auto CAD Expert I

Office Assistant 1

River type Days

I Class I River I A 5

N V
,{ a^
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II Class 2 Rir er 4

Ill Class 3 River 1

IV Classless River I

B. Geology

i - Human Resources required

Geologist I

Assistant Geologists 0.5

CIS experl 0.5

Auto CAD expert 0.5

Officc Assistant I

ii - Pertbrmance critcria

C'lass I and Class 2 Rivcrs 5 days

Class 3 and Classless Rivers 3 days

C. Hydrology

i - Human Resource required

Teanr Leader 0. r0

Hydrologist I

GIS expert 0.5

Assistant I

Office Assistant I

ii - Perlbrmance criteriar:

D. Design and Drawings

i - Human Resource required:

-[
e

River type days

I Class I River 5

II Class 2 River 4

III Class 3 River 3

IV Classless River 2

T leader 0.25

N
tNv h

N General
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ii -Performancc criteria:

Note: For Pond Irrigation Scheme Structural, Geotech, Mechanical and
Electrical Engineers may not be required.

E. Estimate

i - Hurnan Resource required :

Tcam Leadcr 0. l0

Engineer/Quantity Surveyor I

Sub-Engineer 2

Office Assistant I

ii - Performance criteria

/ 47

,ryN

Hydraulic Design Engineer I

Structural Engineer 0.50

Geotech Engineer 0.25

Hydrologist 0.25

Mechanical Engineer 0.50

Electrical Engineer 0.s0

GIS cxpert 0.50

Sub-Engineer I

Auto CAD expen I

Office Assistant t

River type days

I Class I River 60

ll Class 2 River 30

lll Class 3 River l5
IV Classless River 1

Porrd lrrigation 2

River type days

I Class I River 7

II Class 2 Rivcr 7

III Class 3 Rivcr 5

5IV Classless River

n 2//Pond lrrigatiorr

I
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l. 1.3. I. I 1. Settling Basin

A. Layout

i - Human Resource required:

Study Norms, 2081

Resources and IrrigationaterwofrtmentDepa

ii Performance criteria

All Projects 0.50 day

B. Contour, L-Sec & X-Sec Survey

i -Human Resources

ii -Performance criteria:

All Projects I day

C. Geological Survey

i -Human Resources uired

dl\w
.\

Wt/

\

e,
(s\x,a
U)

Team Leader 0.10

Water Resource Engineer I

CIS expert 0.5

Sub-Engineer I

Auto CAD expert I

Office Assistant I

Surveyor I

Sub-Engineer I

GIS Expert 0.50

Auto CAD Expert I

Office Assistant I

Team Leader 0. t0

Geologist I

Sub-Engineer/Assistant Geologists I

Assistant I

Office Assistant,l I

\\

ll
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All Projects I day

D. Design and Drawings of Settling Basin

i - Hurnan Resourcc rcquircd:

ii - Performance criteria :

Discharge Days

Q<3m3/s 2

3m3/sSQ<10m3/s J

Q 2 l0 m3/s 4

E. Estimate
i - Human Resource required

Team leader 0.10

Engineer/Quantity Surveyor I

Sub-Engineer 2

Office Assistant I

All Projects I day

1.1.3.1.12. CANAL ALIGNMENT WITH CANAL STRUCTL|RE

A. LayoutJ
v 6

M
ftx

w

0. l0

Hydraulic Design Engineer I

GIS expert 0.50

Structural Engineer 0.s0

Mechanical Engineer 0.50

Sub-Engineer I

AutoCAD expert I

Office Assistant I

N \,,\ W N General
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ii - Pcriirrmancc criteria :
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i - Human Resource required:

ii - Performance criteria:

B, Contour, L-section and X-section

i - Human Rcsourcc r{:quired

'feam leader 0.l0
Civil Engincer/Surveyor I

Sub-Engineer I

Auto CAD expert I

Office Assistant I

ii - Performance criteria

. Geology

N&n,
\

n.b
Ug,/g/E

()
o
c/)

Team Leader 0.10

Water Resource Engine,:r I

GIS expert 0.50

Sub-Enginecr

Auto CAD expert I

Oftlce Asststant

Cornmand Area Days

<:500 ha 2

<: 10000 ha 3

<= 25000 ha 4

>25000 ha (4 + (hectarage more than 25000

bd*(1/1s000))

Command Area Days

<:500 ha 2

<: 10000 ha 3

<= 25000 ha 4

>25000 ha

/
(4 + (hectarage more than 25000

- ha)*(l/t 5000))

s \
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/0
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i - Human Resource required

ii - Performance criteria:

Wa\et

Team leader
",, Uurbaf , I\o- 

0. I 0

Geologist I

GIS expert 0.5

Office Assistant I

All projects 5 km/day

D. Design and Drawings of Canal Sections

i - Human Resource required:

ii - Performance criteria :

E. Design and Drawings of Canal Structures

i - Human Resource required:

')6
,,NT

e.
(o

o
/-\ ()

%

Team leader 0.l0

Hydraulic Design Engineer 1

GIS expert 0.5

Sub-Engineer 1

AutoCAD expert I

Office Assistant I

Command Area Days

<:500 ha J

<: 10000 ha v

<: 25000 ha l0

>25000 ha (10 + (hectarage more than 25000
ha)*(3/l s000))

0.10Team leader

IHydraulic Design Engineer

Structure Engineer 
t h/ 0.5

0

N
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Mechanical Engineer 0.05

Geologist/Geotech Engin :er 0.10

Sub-Engineer 1

AutoCAD expert 1

Office Assistant I

ii - Performance critr:ria:

Type Km (canal length)/day

All types of canal structures along canal alignment
CTOSS in small and medium

5

All types of canal structures along canal alignment
exc cross Il1 and

J

F. Estimate

i - Human Resource required:

Team leader 0.10

Engineer/Quantity Surveyor 1

Sub-Engineer 2

Office Assistant I

ii - Perfbrmance criteria

,o,oa
o

All projects 6 km/day

$I\/ {6
{

Team leader 0.10

Engineer/Surveyor I

GIS expert 0.5

Sub-Engineer I

AutoCAD expert I

Office Assistant I
I

S "xi,l\K/ ,ry
c,

?a.

9

1.1.3.1.13. CNOSS DRAINAGE WORKS

A. Contour, L-section and X-section

i - Human Resource required :

i
t/

1
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Office Assistant I

- Performance criteria

B. Geology

i - Human Resource required

Team leader 0. r0

Geologist I

GIS expert 0.5

Auto CAD expert I

Office Assistant I

ii - Perforn-rance criteria

All project 6 CDlday

C. Hydrology

i - Human Resource required

Team leader 0. 10

Hydrologist I

GIS expert 0.5

Assistant I

Office Assistant I

ii - Perfonnance criteria

)-I
N e

a

i

53
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River type days

I Class I river 2 CDlday

II Class 2river 3 CD/day

III Class 3 river 4 CD/day

IV Classless River 6 CD/day

River fype days

I Class 1 river 2 CDlday

3 CDldayII Class 2 river

4 CDlday/ III Class 3 river
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D. Design and Drawings

i - Human Resource rr:quired

ii - Performance criteria

E. Estimate

i - Human Resource required

Team leader 0.1

Engineer/Quantity Surveyor I

I
Officc Assistant I

ii - Performance criteria

6

n. Gt -/\\rEi
- 

/|-/oo
U'

c

\r/ (\

s/ e

IV Classlcss Rir,er 6 CDlday

Team leader 0. l0
Hydraulic Engineer 0.5

Structural Engineer 0.25

Ceologist/G eotech Engineer 0.10

GIS experl 0.25

Sub-Engineer 0.5

Auto CAD expert I

Office Assistant I

River type days
I Class 1 river I CD/5
II Class 2 river 1 CD/
III Class 3 river I CDI

lV Classless River 1 CD/ day

All Projects 2 CDlday

$''s/ b
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1.1.3.1.14. COMMAND AREA'for Hills and Terai

A. Traverse Line SurveY

i - Human Resource required :

ii - Performance criteria

B. Topography (Ground Survey method)

i - Human Resource required :

ii - Performancc critcria

.r/-r.--v@/' .\,

Survey
See Lida

,d'

. Topography

. Topography
See Drone
echnique : r Survey

/
e,

r( \

(t,
.F'o/\ t;

\y/g/a

Team Leader 0.r

Engineer I

GIS expert 0.5

Sub-Engineer I

Auto CAD expert I

Office Assistant I

Comrnand area (CA) Days

<: 200 ha 2

<:500 ha J

<=1000 ha 4

> 1000 ha (4 + (hectarage more than 1000
ha)*( I /500))

Team Leader 0.1

Engineer I

GIS cxpert I

Sub-Engineer I

AutoCAD expert I

Office Assistant I

Hills 25 ha/day

50 ha/day
I

Terai

"Nj% u V

using Drone :

using Liy'ar T
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C. Agriculture

i - Human Resource required:

Team Leader 0.1

Agronomist
1

Assistant I

Office Assistant I

ii - Performance critena

Command area (CA) Days

<: 1000 ha 5

<:5000 ha 7

<:25000 ha l0
> 25000 ha ( l0 + (hectarage more than 25000ha) *

(s/20000))

D. Socio-Economy

i - Human Resource re,luired

Team leader 0. 10

Sociologist 4

Economist/Statistician I

Assistant/Social-Mobi lizcr 4

ii - Performance criteria

Households Days

<: 100 HH I

For HH above 100 HH, the estimate shall increase by a factor
(HH/100)^0.8

l, 1,3. I. I 5. Material Quarry

i - Human Resource required

d
a

N

4
t6

oo
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Team leader 0.10
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1.1.3.1.16. Land Acquisition Map Collection, Overlapping and Report Preparation:

i- Human Resources required:

Study Norms,2081
Department of Water Resources and Irrigation

ii - Perforrnance criteria

Quarry site Days

I quarry site 1

Surveyor I

Sub Engineer/ Amin I

ii- Performance criteria:

Headwork Site 5 halday

Canal Alignment 3 halday

1. 1.3. l. I 7. Construction Planning and Management

i - Human Resource required:

/

Team leader 0.10

Engineer/Construction P lanner I

Sub Engineer I

Office Assistant 1

ii - Performance criteria:

6
Yt/' tr

o
U)

1Engineer

1Office Assistant

5 daysSmall irrigation scheme

7 daysMedium irrigation scheme

I f 10 daysLarge irrigation schemes

l5 daysMega Irrigation Schemes

W h
\ -e4 bv General



oao
=

l. 1.3. l. I 8. Rate Analysis

i - Human Resource required

l. 1.3. l. 1 9. Economical Analysis

i - Human Resource required

Study Norms,208l
Department of Water Resources and Irrigation

Team leader 0.10

Engineer I

Sub-Engineer 2

Office Assistanl
1

ii - Performance Criteria

Small inigation sche:ne 5 days

Medium inigation sch:me 7 days

Large irrigation schernes I 0 days

Mega Irrigation Schernes 15 days

Team leader 0.10

Economist I

Assistant
1

Offlce Assistant I

ii - Performance criteria:

l. 1.3. 1.20. Report Preparation

i - Human Resource requiredd

Small irrigation schi:me 5 days

Medium irrigation scheme 7 days

Large irrigation schemes I 0 days

Mega Irrigation Schemes l5 days

Team leader I
Hydraulic

s .(,r2 /
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ii - Performance criteria

MISCLLEANEOUS:

1.1.3,1.21. Ofjice Space, OfJice and Field equipruent & Consuruobles;

Field Logistrcs, Field Equipment, Field
Consumables, office space and furnishing,

office equipment such as Computer,
Scanner, Photocopy, Printer, Plotter, Toner,

Cartridge, Binder, Stationary, All
Consumables etc.

15 %o of Tolal Cost of Human
Resources (Office+ Field)

I. l. 3. 1,22, Trunsportation Cost:

Estimate for transportation facility shall be allocated based on means of transportation,
numbers key personnel entitled to use vehicles, market rate of transportation means and
days required to cornplete the works. In case of international number of visit from
hisAer country to the working station shall also be

{
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Surveyor 0.2s

Structural Engineer 0.25

Hydrologist 0.2s

Geologist/Geotech Engineer 0.25

Agriculrurist 0.20

Sociologist 0.20

Econonrist 0. r0

Legal Expert 0. r0

Construction planner 0.05

Procurement Spec ialist 0.0s

Assistant 2

Office Assistant I

Srnall Irrigation Schemes l0 days

Medium Irrigation Schemes 20 days

Large Irrigation Schemes 30 days

Mega Irrigation Schemes 45 days
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Sample Terms of Reference for Feasibility Study of Irrigation Schemes

INTRODUCTION

Background to ToR

Department of water Resources and lrrigation (DWRI) is a government organization, with a

mandate to plan, develop, maintain, operate, manage and monitor different modes of

environmentaliysustainable and socially acceptable irrigation and drainage systems - from small to

larger scale surface systems and from individual to community gtoundwater schemes. Apart from

thiJ, the DWzu also has to carry outriver training activities to protect the floodways, floodplains

and agricultural lands in the forrn ofriver bank protection such that the loss ofproperties caused by

floodlng is reduced. Its ultimate aim is to provide year round inigation facilities and increase the

inigablJ area of the country to higher limits. This giving a primary input in increasing the

prolductivity of the land and providing a major input to the Gross Domestic Product (GDP) and

Lventuallyirnprou. thestandard of living of the beneficiary farmers. The Feasibility Study is the

basis for the froject implementation and is canied out by a team of experts having engineering,

agriculture. .nriion..nial, arrd socio-economic professionals. This study normally forms the basis

oI f,rrrancing by external funding agencies or by the Government. The study assesses the technical

feasibility, friendly environr.nt, economic viability and institutional suitability of the project

implementation.

A survey Norms was prepared and implemented in Oct 1988 to carryout ID, PF or DFS and same

*ur r.rir.d, updated and approved by the Ministry of lrrigation, Nepal on I July

20l5.With the introduction of new technologies, methodology and extended scope of work. it s

felt necessary to revise above mentioned Norms, so the proposed Norms needs to be approved and

implementej in order to facilitate different sttrdies which will be carried out by department or

individual consultant or firms.

Objective of the Study

The overall objective of thc study is to formulate technically sound, environmentally friendly,

socially accept;ble and economicaily viable Irrigation System is to be designed for a design life of

more than 25-years and with low maintenance cost. The canal & related structures must harmonize

with the surroundings and present a pleasing appearance. The maximum possible use of locally

available marerials & technology in the feasibility study/design will be appreciated.

Scope oJ'llorks

The detail survey tcarn (here onwards "the team") will perforrn detailed technical, social and

economic analysis (techno-socio- economical) along with related works herein to attain the desired

objectives. The team will be responsible for accuracy, interpretation, analysis of all data received

uri fo, the conclusion and recommendations in their report. The mentioned scope of work to be

carried by the ream will broadly include but not limited to the following;

a) Desk study

A desk study will be carried out collecting all the data, maps and information relevant to the

proJ ect and review of Identification,&re-feasibitity Report for planning of further field survey and

on works as well as detailed design; this study needs to see generally two
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There may be several outstanding issues not touched during previous studies, which will be
addressed during feasibility study (FS). The scheme alternatives need to be reviewed in the FS,
which may include thc following:
For New Schemes

i) Possibility of altemative water sources from different river, supply, groundwater or
supplementary rivers, conjunctive use etc.

ii) Altemative intake site, canalalignment etc.

For Rehabilitation Schemes

i) Possibility of command area extension

ii) Combining several schemes

iii) Revised intake site/canal alignment

b) Field Survey, Data Collection and preparation of Maps

The field survey work may ditfer slightly based on the type of the scheme whether it is new or
rehabilitation. In general, the following main activities to be carriecl out for data collection.
planning and designing of headworks/intakes, canalnetworks and detailed feasibility study:

i) System Planning

ii) Benchmark Survey

iii) Intake/Head Work site survey

iv) Discharge measurement

v) Canal alignment survey

vi) Settling basin survey

vii) Command area survey

i) System Planning

Digital topographical maps ( I :25,000 scales) of the area from S urvey Dcpartrnent shall be acquired
and layout plarr of irrigation and drainage network shall be prepared. An intcractive procedure
shall be followed in the irrigation sysrem planni ng. The planning shall be overlaid on recent
Google Earth maps or other satellite images and refined considering recently added infrastructure
and development in the area. Once the tentati ve plans are verified in the field dunng rapid
appraisal, more detailed planning for the irrigation and drainage system shall be started. The major
activities that shall be carried out during the irrigation canal system planning are;
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the study. existing and p"otential surface irrigation schemes, standalone groundwater

inigation schemes and conjunctive use of water;

ground, roads, villages. forests and public places;

ii) Benchmark SurveY

Reference bench mark and its value shall be obtained from Department of

Survey/eroject. Specified bench rnarks shall be established in the viciniry of

Headworks/Intakes, settling basin location, command area at the spacing of one BM per

50 ha and at 1 km in Te-rai and at 0.50 km interval along canals. D-card shall be

prepared and attached with the field report. All benchmarks will be located in sites that

should remain stable and undisturberl tirroughout project construction activities and will

be constructed as per specifications'

Bench mark levelling shall be crlnducted precisely using appropriate tools' Each

survey section shall b-e levelled in'.wo directions and the difference in levels shall not

.*.""4 7 ik mm whcre k is thc distance between benchmarks in kilometcrs'

iii) Intake/Head work Site SurveY

shall be verified and finalized in the field using appropriate survey tool'

p."pu,"d(Coveringtotalwidthoftheriver&atleastl00mbothsidefromthefirnr
bank (depending uion the site condition) or 5 meters above highflood level wherever

possible or depending upon the site conditions)'

F The profile and cross-section will be taken I km u/s and I km d/s of intake location

(withatleastanintervalofl00m,dependinguponlayout&topography,interval:T.b..
shorter). All the cross section and profile of ihe river must showthe river bed level' high

flood level mark and bank top levels'

rvork will be perfbrrred using appropri ate instrumentation and procedures

for establishing conffol, fleld data acquisition. and n in accordance with the

functional accuracy requirctrcnts to include all ity ,l associated with thesc

functions.
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area) will be developed using CAD compatible Digital TerrainModeling software, or
its equivalent.

break lines (when applicable). Break lines will include ridges, drainage, road edges,
surface water boundaries, top of bank and other linear features implying a change in
slope.

0.50 rr or I.00 m contour interval (as per requirement).

contours should be developed in the DTM. The contours should be provided in one or
more master database DGN files attached as a reference file to all sheetfiles utilizing the
clip bounds methods. Each contour will be drawn sharp and clear as a continuous solid
line. Every index contour will be accentuated as a heavier line than the intermediate
and will be annotated according to its actual elevation above datum. Labeling or
numbering of contours should be inserted in breaks along the contour lines, so that the
elevation is readily discemible. Labeling of intermediate contours may be required in
areas of low relief.

I : 1000 for the head works delineated on exhibits.

(for terrain slope < 100, contour interval 0.50 m and for terrain slope > 100, contour
interval 1.0 m) for hill.

iv) Discharge Measurement

The discharge measurement will be done at the headworlc/intake location, using
appropriate methods.

v) Canal Alignment Survey

General activities and extent of survey works during the canal alignrnent survey shall
be as follows:

alignment by marking on the ground the tuming points and other reference points
using wooden pegs or concrete pillars as appropriate. Then the longitudinal survey at
an interval of 50 m along the proposed canal alignment shall be done using level
instrument and tape.

reference to the baseline
d tapes. The X-sections
and at an interval of 50m
of sharp changes in the
r taken suitably by other

and the BMs shall be carried out using level instrument an

shall be taken at an interval ofnot exceeding i00 m in Terai
in Hill along the alignment or at closer intervals in case

the X-sections shall be
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methods. The width of each of the X-Sections shall cover an area at least 100 m to the

left and 100 m to the right in case of Main Canal and at least 50 m to the left and 50 m

to the right in case of other canals of the proposed canal alignment in Terai and cover

suitable width in both left and rigrt direction as permitted by terrain slope in case of
hill. Each of the X-sectional reaclings shall bear latitude and longitude values along

with elevation, which shall be compatible to the available topographic maps.

through along with the project representatives and beneficiary fartners, shall be made

along the canal alignment to identify and finalize the off-take points. Process shatl be

repeated for all the canals under consideration. The finalized off-take points shall then

be rnarked and superimposed on the topographic maps.

and marked.

cross-drainage and road crossing points along the proposed canal alignments. The

topographical survey shall cover an area up to 500 m upstream and up to 500 m
downstream of the alignment for major cross drainage structures, i.e. cross drainage

having width more than 50 rn. Sirnilarly, the topographical survey shall cover an area

up to 100 m upstream and up to t00 m downstream of the alignment for other cross

drainage structures, i.e. span less than 50 m. Each of the topographical points shall

bear latitude, longitude and elevation values compatible to the topographic maps of
Department of Survey. The topographic points shall be close enough to depict the

geographical features and contourti on a map of scale of I :250.

could be used as the part ofproposed drainage network shall be conducted. The extent

and methodology of survey shall be in line with the Main Canal survey mentioned

above,

drains, shall be carried out. Photographic as '"r,ell as detailed measurements r.vith

adequate sketches shall be made so that further work on the structures, as

rehabilitation or replacernent, could be carried out independently at the design office.
The topographic survey of the proposed sites for cross drainage sttuctures shall be

caricd out, which shall be utilizccl tbr dcsign and layout of structures.

to the right of the proposed alignnrent shall be marked on the topographic maps.

capacity, area being commanded in summer and winter, crops and status of canal

system, etc., in a suitable forrnat using means such as field enquiry or field
measurement as appropriate, shall also be collected during the field survey.

> All the longitudinal and cross seclions shall be prepared using automated software, so

that design parameters could be easily
revision and alteration could be ear;ily

into these profiles. Moreover, any

CAD drawings.
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Same procedure mentioned above for cross drainage works shall be fbllowed.

vii) Command area survey

Closed Traverse Survey of the command area indicating Gross Command Area,
Culturable Command Area and Net Command Area including minor canals nefwork
and other important physical features will be carried out.

Feature and terrain data should be delivered in both hard copy and digital
format.

The detailed survey will be completed in four parts;
l. Benchmark Survey (Closed loop traverse)
2. Topographic Survey
3. Command Area Survey (Closed loop traverse)
4. Profile and Cross-Section Survey

Bench Mark Survey
In the first step of the survey, Surveyor needs to start vertical & horizontal control
point survey by closed traverse. All of the calculations for error adjustments and
distribution of errors willbe carried out properly; once the benchmark is finalized, the
Surveyor should proceed with the second step. The benchmarks will be established in
every 50 ha and at permanent structures or as per requirement. AII benchmarks will be

located in sites that should remain stable and undisturbed throughout project
construction activities and will be constructed as per specifications.

Topographic Survey
Once control points (benchmarks) are fixed, the Surveyor will start topographic
surveys that will also cover fixing of alignment (for new canal/embankments). The
topographic map will be prepared in soft and hard copies. All of the readings (co-
ordinate readings) will be submitted in Excel Spreadsheet form or as per requirenrent.
Interpolation for contours should comply with the acfual site conditions and accurately
reflect changes in slopes and ground configuration. Topographic surveys in structure
locations should be detailed and complete, to accurately reflect conditions and

elevations related to design requirements.

3. Command Area Survey
A closed loop traverse survey will be carried out to find the Gross lrrigable Command
Area and Net Cultural Command Area. In the command area map all minor
(secondary/sub secondary) canals and other important physical features should be

shown.

4. Profile and Cross Section Survey
Along the finalized alignment, the profile and cross-section survey will be carried out
independently to the topographic survey at an interval but not lirnited to 50 m.

Whenever alignment crosses special features (Structures, Depressions or othcr
geographical features etc.), the closer cross-sections of that portion(r.e. u/s and d/s of

"ffi*";l;;;u;-*"o"hgh[u164,'$ 
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and hard copies along with data in cxcel spread sheets.

Detail cross section and profile tbr the cross drainage work witl be canied out

independently clearly indicating ilrain/river bed level and high flood level as

meniionecl above. Sirnilarly, cletarl cross section and profile for the settling basin

location/s will be carried out independently.

Field Data

All field survey data will be gathered by use of electronic field book.

1. Using a total station/appropriate tool and an electronic data collector with

Electronic Field Book Software, locate all topography, infrastructure, and natural

feafures to fifteen (15) rneters outside the existing main canal and secondary

canal rights of way or fifteen (15) meters outside the existing main canal and

secondary canalembankment break lines, if applicable.

2. Using a total station/appropriate tool and electronic data collector with Electronic

Field Book software, collect sufficient data to generate Digital Terrain Models

(DTM) at the proposed intake/head works site to be investigated. The DTM

shouldencompass the su,ath of topography measuring approximately 500 nleters

in length running along the bank of the River to an clcvation approximatcly 5

merers above tlood lcvel. Tlrc topography coverage should fhcilitate the spatral

rcquirements for thc future design of canal head works and desiltingfacilitics.

3. Locate all above ground evidence ofunderground water conveyance tacilities.

4. Locate and obtain invert elevations on all pipelines, side drains, cross drains,

etc.) Within the prescribed limits of the project. NOTE: In all cases when an

apputenant facility falls outside these limits but is needed to determine grade

and location of a hydraulic feature, pipeline or culveft within these limits, it

should be located and inverts obtained.

Horizontal Control
Horizontal control should refer existing project area control. Control points rvill be

occupied as a station within a closed traverse, l:10,000 accuracy mapping standards.

The traverse will initiate and close upon acceptable control monument used to establish

the existing project grid system. All grid coordinates shown on the map products will be

expressed in or converted to meters. Coordinates should be referenced to the local UTM

zone.

Vertical Control
Vertical Control will be referencecl to a datum. Controlling points will be established

within a closed level loop, 1:5000 fbr vertical control accuracy, as established for

mapping standard. Elevations will originate and close on acceptable benchrnarks to be

established in the project area.

Existing Project Network Control

a. The Surveyor will perfornr the necessary to connect exlstlng proJect
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b

control to assure that such control has sufficient relative accuracy to adequately
control the overall project. The Surveyor will furnish appropriate data indicating
a deficiency in network control.

Suitable control monument will be set as required to adequately control during

constructionphases. All Monumentation will be constructed as per requirements

and should be in locations that will remain stable and unchanged throughor,rt the

construction period.

At each station, angle and distance measurements will be made between a

network stationand reference and azirnuth marks established in accordance with
the requirements. All observations will be recorded in a standard bound field
book or comparable electronic notebook,

Map Compilation Scale
The surveyor will produce strip maps and profiles at a scale of l:1000 plotted on A3 -
size sheets.

Topographic and Planimetric Features
The maps will contain all topographic and Planimetric features encountered within the

project limits. The maps will properly depict the existing site conditions as necessary for
the proper use of their intended purpose. The final mapping product generated by the

surveyor will comply with and contain but not be limited to the following:

Terrain feafures/contour development. The contour interval will be 0.5 m or 1.0

m(for terrain slope < 100, contour interval 0.50 m and for terrain slope > 100,

contourinterual 1.0 m) for hill and 0.25 m for Terai. Contours will be legible

and drawn sharp and clear as solid lines. Every second contour will be

accentuated as a heavierline than the intermediate contour. Half-interval or 0.25

m supplernental contours will be added as designated. Labelrng or nutnbering

of contours will be placed so the elevations are readily discernible. Labeling of
intermediate contours may be required in areas of low relief.

(l) Turning points that define drainage channels, ditches, etc., will be

consistent in depicting correct alignment and direction of drainage.

(2) Spot elevations will be established and shown on the maps at water

surfaces on shorelines of rivers, lakes, reservoirs, ponds, canals and

like high and low points at hilltops and depressions; at intersections

and along center lines of linear elements and, where applicable, on

canal embankments; at top and bottom of vertical walls and other

structures and at center lines of ends of bridges. Ground spot

elevations should sufficiently supplement contoured elevations. Spot

elevations shown on the map sheets will be accurate to l.0m or 0.5

t11/0.25 m designated contour interval.

(3) Digital Elevation Models (DEM)should be generated by grid or trace

a network of random pointss with break-line
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points to properly establish the terrain model. Contours will be
generated using s,tandard DTM/CAD application software.

Planimetric f-earure data detailing. The strip maps should contain all Planimetric
features encountercd within the project limits and compatible with the
objectives of conceptual planning through final design and consrruction.
Fcaturcs should include itlI infrastructure, but not be limited to hydraulic
structures, buildings, lvalls, roads, pipelines; surface and subsr.rrthce Lrtility and
irrigation tacility systems including all appurtenances, such as watcr supply
pipelines, overhead powc)r lines, storm drainage features, and structures,
bridges, culverts, ramps, u'aste ways, channel systems; forest areas, landscapes
and individual trees that irre recognized as such; water supply access areas;
cemeteries; etc. Features should be sketched in detail and shown on the map
sheet(s) properly indexed in relation to location.

(l) Surface utility data: Locate and identifu all hydraulic structures,
irrigationturn-outs, culverts (lipes or box drains - dimensions, end
points crowns and inverts), water systems including valves and flow
measuring devices, catch basin inlets and outlets, manholes,
meter/valve boxes, overhead powerpole location and type, low wire
heights, overhead towers, and transformers. Obtain photographs
and/or sketches as designated.

(2) Roads and cart tracks: Obtain names, descriptions, classifications;
center- line profiles or sections as designated; route classitication;
pavement widthand type and condition of surface. Where applicable,
show curb and glutter and joint layout for concrete pavement.

(3) Bridges and crrlverts: Obtain dimensions and structural type and
condition; measure deck, flow line, and clearance elevations;
horizontal clearrlnces between abutments and piers, if any; and rvidth
of piers. lnclude detailed plan and elevation sketches, obtain
photographs upstream and downstream.

Final Site Plan Map and/or Digital Data Contents.
The Surveyor should incorporate the following criteria into the final site plan maps and
Digital data contents:

a. Coordinate grid. The grid system will be established on the Universal
Transverse Mercator (trTM). Grid ticks will be placed on the map sheets at
125 mm intervals with coordinate values properly annotated and shown at
the top and right edge of each map sheet.

b. All horizontal and vertrcal controls will be plotted on the maps to accuracy
relative to their hue position. Primary control set to control construction
phasesshall be labeled as such.

L Multiple map sheets should contain an of the sheet layout onented
grid will be provided and

properly labeled such that each sheet joined accurately to adjacent
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sheets.

Symbols used on the map sheets will be in accordance with CAD standards.

The title block. sheet index, and lcgend should be placcd on the map sheets

to thedesignated size and arrangement per CAD standards

All design files with supporting data will be furnished on transferable
media.The format specified willbe dependent on the operating system of the

designworkstation [dxfl [dgn] other.

Master DGN Files

1) The survey data (DTM data points) points will be provided in one or more
master DGN file, attached as a reference file to all sheet files utilizing the

clip bounds methods.

The contours will be provided in one or more master DGN files, attached as

a reference file to all sheet files utilizing the clip bounds methods.

The control and baselines will be provided in one or more master DGN file,
attachedas a reference file to all sheet files utilizing the clip bounds methods.

The Planimetric detail, canal prescribed limits, and alignments will be

providedin master DGN files, attached as a reference file to all sheet files
utilizing the clip bounds methods.

The break lines will be provided in master DGN files, attached as a reference

file toall sheet files utilizing the clip bounds methods.

The cadasfral data will be depicted in one or more master DGN files,
attached as areference file to all sheet files utilizing the clip bounds methods.

Label bearings anddistances on Section lines.

The Survey Data and Deliverables finished products will be delivered in
CAD (*.dgn) and +.dtm format, or equivalent.

2)

3)

4)

s)

6)

1.1.3.1.23. OTHER ACTIVITIES ON THE FIELD

Geological Study & Geomorphologic study (Optional)

In this study the following points related to river, its catchment area and all the

considered head work/canal alignment/command area will be studied in detail.

i) Topography

ii) Nature and structure of the surface soil

iii) Nature and structure of local as well as regional geology

iv) Possibility of change of catchment

v) Nature, size and quantities of debris carried by the river

d,

e.

f.

7)
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vi)

vii)

viii)

ix)

Intensity, duration and distribution of rain in the catchment

Vegetation, cultivation etc. of the catchment

Existence of reservoirs, lakes etc in the catchment

Existing and/or existed head work/intake/canal alignment or other hydraulic

structures across the river/drainage in the vicinity of the proposed head work
site with their details as much as possible. lf the proposed head 'uvork/canal

is suggested to build in lieu of the existing/damaged structure, the salvage

value of the same must be worked out and provided in the report

Other infbrmation as per needx)

Seismological Study (Optional)
Nepal being a seismic prolrc zollc, a scismic consideration needs to be taken into

account while designing a major hydraulic structure. To work out the seismic coefficient

- the design standard and criteria RRRSDP (recently proposed by BS) or IRC: 6-2017

(Reprint 2019) may be followed.

Subsurface Exploration (Optional)
After the selection of proposed headwork/major structure site with altematives and

preparation of topo sheets, the surveyor along with the hydrological data and the

following points will consider to carry out the soil exploration.

o Design discharge

o Scour depth, maximum scour depth

o Waterway

r Anticipated soil condition for foundation

r The most feasible proposed site

o River training and access roads

. Type of proposed foundation, sub-structures and superstructure

The soil investigation will be carried out including relevant required tests etc. as

mentioned hereunder

A. Bore holes/Core drilling

preferably at a possible location of abutments and piers with conduction of
Standard Penetration Test (SPT).

particle size <lf riverbed materials in each layer.
level must not exceed as

rurentioned below (unless o:herwise the type of structure):
r In the silty sand and othcr sand strata - 4 ti ofthe dcsigncd scour depth
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o In strata of gravel and boulders - 2.5 times of designed scour dcpth
o In soft rock - a maximum of 8m, and
o In hard rock - a maximum of 3 m

authority for each bore hole and should be subrnitted in plastic bags duly labeled
for further testing.

each layer of soil with respect to assumed factor of safety and proposed rype of
foundation

foundation

headwork/structure and canals.

B. Geophysical exploration

in very large cross drainage works.

Hydro- meteorological Study
Hydro-meteorological survey is one of the important tasks for assessing crop water
requirements of various crops to be proposed in the project area and the design flood
discharge of the headworks/drain crossings. Under this task, relevant hydro-
meteorological data of the rivers/drains will be collected, if they are gauged, fiom
secondary sources (published and unpublished data of DHM). The long-term data of
these rivers shall be collected and the low flow as well as flood discharge will be
analyzed. The hydrological analysis of these river systems shall be carried out with the
help offrequency analysis in case the long-term data are available. In case ofabsence
of long-term data, other methods such as regional, rational, or empirical rnethods shall
be adopted to analyze the hydrological information. Climate change risks shall be
assessed, adaptation measures to climate proof infrastructures shall be suggested and
climate risk assessment report shall be prepared.

Beside collection of hydro & meteorological data from DHM. for determination of all
design data the hydrologist will carry out a detailed hydrometrical survey and
hydrological srudy of the river along with the headwork/intake and cross drainage site
which will include but not lirnited to the following:

i) Catchment area of the river up to head work/intake and cross drainage site

ii) Length of the river from origin up to head work/intake and cross drainage site

iii) Slope of the river fiom the critical point (origin) of the river up to head work/
intake site and cross drainage site

iv) Cross-sections covering 100 m beyond flood lines/firm bank (depending on
sitecondition) of the river at proposed head work/intake site, at abour 1000 m
up- stream and 1000 m down-stream wherein High Flood Level FL), Lou'
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waterlevel (based on local enquiry, LwL), Lowest Bed Level (LBL), area of

cross-section, and geological profile with silt factor of each strata (at proposed

head work/intake iite only) shall be indicated. However, the scale of the

drawing forhorizontal and vertical should be the same'

v) The drawing should include the slope of the river at the proposed head

work/ intakJ axis which should be extended 1000 m U/s and 1000 m D/S

along the thalweg (lowest level) of the river

vi) Maximum discharge shall be calculated by established formulas with 50

yrl100 yr return Periods

vii) 80% reliable flow of the source river at headworks/intake site shall be

calculated.

viii)The peak discharges calculated for a returned of50/100-years shall be taken

as a maximum discharge

ix) Area of flow, velocity and depth of the flow at the time of survey (for

Discharge Calculation) and sediment concentration for design of silt

excluding devices, settling basin etc.

x) Study of horizontal & vertical shifting of the river

xi) Other information required for river control, design, construction and/or

maintenance of the head work/intake and cross drainage

After the selection of proposed head work/intake site with alternatives and preparation

of topo sheets, the surveyor must evaluate along with the collected hydrological data

an<t ihe following points to corrlr s,1 the soil exploration and design of the head

work/intake:

. Design discharge
o 80 % reliable flow
. Sedimentconcentration
. Scour depth, maximum scour dePth

o Waterway
. Anticipated soil condition for foundation
. The most feasible proposed site

o River training and approach roads

. Type ofproposed foundation, sub-structures and superstructure

Soil Test (Optional)
Soil exploration will be caruied out (for command area sample from a 90 cm depth will

be collected whereas for head work depending on site requirements)' Soil sample will

be collected from head work site, cross drainage site, canal alignment and different

location of command area (head, middle & tail) as follows;

bed of size 1.50m x 1.50m x 5m
ha: 3 nos of excavation pit at
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river bed and I no in each bank ofsize 1.50m x 1.50m x 5m

length of main canal

each bank of size 1.50m x 1.50m x 5m

1.50m x 2m

Generally Following Tests will be carried out

Head Work/Intake Site and cross drainage site

a) Natural moisture content

b) Sieve analysis

c) Hydrometric analysis

d) Atteberg's limit

e) Specific gravity

f) Unconfined compression test

g) Direct shear test

h) Consolidation test

i) Tri-axial tests

j) Other tests as per need

Canal alignment

a) Infiltration Test

b) Dispersion Test

Command Area

c) Infiltration Test

d) Percolation Test

Environmental Study:
Initial Environmental Examination/Environmental Impact Assessment as per TOR
prepared (TOR for IEE/EIA will be prepared separately), Environment Management
Plan (EMP) based on Environment Safeguard Guideline (ESG) will be prepared. If
environmental study is not included in the confract even then consultant shall take into
account following environmental aspect:
The most suitable site for the headwork/canal alignment based on the above
characteristics of the site as well as the catchment area will be selected. The selected site
willbe clearly indicated in the map and allthe characteristic features of the chosen head
work site/ canal alignment will be given, in order to facilitate easy reference while

ead work/canal. The cnvironmental study will bc carried out i.e
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identifying the environmental changes tlue to the proposed sffuctures and the outcomes

of tne study need to be presentctl clearly in the form of recommendations and

subsequently be considered in detail clesign. DWRI Environmental Safeguard Guideline

is to be followed.
Vulnerable area of landslide/soil erosion will be evaluated & mitigation measures will

also be proposed.

Socio-Economic StudY

The socio-economic survey will be carried out to determine the social structure of the

community and its economic status. The survey includes the collection of quantitative

ancl qualitative data and information on social structure, socio-cultural institutions, and

economic activities of the farmers of the scheme command area. Some of social and

economic indicators of the community are as follows:

Social indicators:

o Willingness/commitment- verbal request, formation of committee, submission of

request form;

. Socialcomposition-homogeneity,diversity;

o Education- literacy, school antl college, awareness about inigated agriculture,prior

experience on irrigation:

. Rural organization- Parma, Grrthi. etc;

. Family size- male/female, econotnically active members,

o Migration- temporary, perrnanent, foreign/urban areas;

r Economic indicators:

. Land holtling size- land less, rnarginal land holding (for Terai < I ha & for hills <

5 ropani), land lords (for Terai> l0 ha & for hills > 2 ha);

o Main occupation- agriculture, service, labor, foreign Service, business:

e Source of income- agriculture, service, remittance etc;

o Standard Formats will be usetl

o Expenditure- food, cloth, schooling, festivals, livestock, agriculture

Sgcial Saf'eguard (SS) Studies & Gender Equality and Social Inclusion (GESI) studies

will be carried out cornplying Social Safeguard & CESI guidelines prepared for

Department of lrrigation.

with refbrcnce ro above guirlelines, lndigenous Pcople (lP) inventory &

lnvoluntary/Voluntary Resettlement (lR) plan, and Gender Action Plan (GAP) will be

prepared.

An-assessment of activities of WtlA will be made, if exists; if a WUA doesn't exist,

what is the possibility of creating a viable WUA?

With interaction with beneficiary farmers/Municipalities records, the number of
woman headed HH/population presence of
group, landless population, land
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Agriculture Survey
For Irrigation schemes agricultural survey will inclucle data and information regarding
the soil type, land use and agriculture practices of the command area to be proposed-
The soil survey will include the assessrnent of the typc of soil in the command arca and
its suitability for irrigated agnculture. The soils may be alluvial, sandy, gravel and
boulder mixed.
The land use survey will include the general assessment on land use in the command
area which may classifo in percent the agriculrural land, forest land, grazing land,
wetlands, National Parks and reserve forest area.

The agriculture survey includes the collection of data and information on:
o Existing cropping pattern,
o Existing crop yields,
o Inputs used and its availability,
o Marketing facility and labor situation
r Food Security
r Existing & Anticipated Irrigation/water Management practices
o Accessibility

Existing cropping pattern
An assessment of existing cropping calcndar/pattern interacting with beneticiary
fhrmers/ nearby Agriculture Service Center & other related offices will be made, Based
on above interaction, assessment will also be made for anticipated cropping
calendar/pattem & possibility of commercial agriculture (introduction or extension oi
cash crops)

Existing crop yields
An assessment of existing crop yield interacting with beneficiary farmers lnearby
Agriculture Service Center & other related offices will be made.

Inputs used and its availability
An assessment of agriculture input interacting with beneficiary farmers/nearby
Agriculture Service Center & other related offices will be made.

Marketing facility and labor situation
An assessment of market Iacilities for selling of agricurture products, buy
fertilizer etc., in case of implementatron of the project availabiliry of
materials will be made.

ing of seeds,
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use will be evaluated.
With interaction with beneficiary farmers/ Municipalities, the average income of the
project area & other economic parameters will be assessed, including seasonal
migratior/permanent migration, education tevel & other source of income than
agriculture, percentage of population involve in agriculture, gross income from
agriculture & other business.
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Food SecuritY
Assessment of the Food Securiry Situation of the project area will be made with

preparing list of food unsecure<l areasi Municipalities with Higher Index & it will be

it.rrtv ientioned whether the project area has excess food to supply or shortage to

import (if yes ! for how many months)

Existing & Anticipated Irrigation/Water Management Practices

With existing users' g.orp of beneficiary farmers' interaction, existing lrrigatior/Water

Managemcnt Practices will be carried out, if any'

with the proposed intervention and assessment of anticipated cropping pattern will

evaluate possible Water Management Plan'

Construction Material SurveY

Borrow Pits:
Borow pits may be situated on both sides of the embankment depending on the

availability of thl soil. It shall be located in places approvedty the client, but shall not

be within ten (10) metres from the toe of a completed embankment or other rvorks'

possibility of utilizinf the borrow pits in future as fish ponds by the owners of the land

shall be explored. In fase the owners wish to use borrow pits as fish ponds, the depth of

the pits may be up to 3 m. In such cases, the borrow pits shall not be continuous over

lengths of more than 100 m. A strip of no less than 30 m at the level of the original

g.oirra shall be left between the pirs. In other cases, borrow area shall be arranged in

such a manner that the ground eler ation of so arranged borrow areas will be more or

lcss the same as the neigiboring are:a, so that rain water will not stagnate in the borrow

areas. The required typJof testi of borrow material shall be camied out as per standard

set by the Project.

Other construction materials:

Source ofother natural construction materials, such as course and fine aggregates, sand'

stone etc shall be explored in the vicinity of construction sites as far as possible' The

required oftests ofthese materials shall be carried as per standard set by the project'

AccessibilitY
Distance of the project area from the nearest road head, cost of construction material at

site, district rutes for labor, materials & equipment shall be assessed'

Preparation of MaPs /
Canal alignment, strip covered by cross-section survey/toR\eranhic survey, details

around the proposed ,,*",u.", usirig appropriate software shall\be plotted' Each of this

information shall be plotted in suitablelayers to be overlaid on the topographical maps'

o Prepare strip contour maps of suitable contour interval of the strip covered by

cross-section surveyltopographic survey using appropriate software and make a

separate laYer of the same.

L-section along the alignment using the canal

appropriate software and plot them in a

layer and strip
of l:5000 (H)
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and l;100 (v) using AutoCAD. Plot on the L-section features such as design
bed level, water level, bed width, freeboard, longitudinar slopes, side slopes etc
as per existing condition. Prepare Cross-sections of all the canals based on the
survey data and plot them using AutoCAD. Show in the cross-section the
designed section of the canal, bed level, water level and top level of the canal
embankment suitably.

Prepare detailed designed drawings of all the individual strucfures proposed to
be constructed new ones and replacement or rehabilitation of existing, irany.

discharge and sediment data

DATA ANALYSIS, EVALUATION AND DESIGN
The detailed data obtained from field survey and investigation shall be analyze and
evaluated with respect to:
o Available discharge in the source river for round the year irrigation.
. Type of headworks/intake
r Safety of headworks/intake with respect to surface flow. sub surface flow and

floatation
o Command area and FSL in the main canal
o X-section, L-profile, berm width, side slope, bank top-width, service road and

comesponding existing data
o SafetY of canal section with respect to design discharge carrying capaciry, surf-ace

drainage system, public encroachment and use, and life span of structures etc.o River bed level at, upstream and downstream of all individual cross-clrain
structures,

r Location of individual or combination of structures and their type (HR, cR, Drops,
Escapes, VRBs, H-W Bridges etc)

o Location and capacity of settling basin and flushing arrangements
o Existing cropping pattern and cropping intensify

' Incorporation of other existing/pipe lined/potential surface/ground water irigation
systems in the planning and designing of this study

. Conjunctive use of ground and surface water.

The above-mentioned analysis and evaluation will be followed by the fotlowing
detailed design:
. on the basis of proposed cropping partcrn and calculated field crop water

requiremcnt, the design capacity of ditfcrent canals shall be calculated fbr diff-erent
reaches including intakes, main canals and their strucfures, flow diagrams will have
to prepared for the whole comrnand area and L-section and x-section shall have to
be designed accordingly.

o Design of settling basin shall be based on the size and concentration of sedimenrs to
be settled, available volume for settling basin, available head to flush sediment
deposited for hydraulic flushing, silt/sand excluding mechanism (hydraulic,
mechanical), arrangement of and type of settling basin (continuous or
intermittent).
Design of head works and settling basin shall be validated using additional river

collected during contract period, ifany.
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All the canal structures shall be 'lesigned and drawn individually by making use of

Auto CAD software.

Design discharge of headworks and all cross-drains shall be estimated separately

and iire structures will be designed for the designated returned period flood for the

headworks and CD structures

Quantity calculation shall be done for individual structures. Earthwork calculation

slall include different category fcr different haulage distance and lift.

Detail Cost - Estimate
Approvecl District Rates for labor and materials at the project sites will be collected or

anilyzed. Detailrate analysis, detail quantity & cost estimates along with bill of quantity

(BOQ) will be prePared.

The tbllowing methodology shall be applied for estimation of the cost of each

component of the Project.

1. For Civil Works
. The cost estimates shall be based on unit rates developed from prevailing labour

rate, construction equiprnenl rate and materials taking also into account the local

situation and bill of quantities derived from design drawings'

r The cost estimate shall be done by breaking down major structures into a

number of distinct construction activities or measurable pay items.

o Due consideration shall be p;iven to local labours' The rates for locally available

labours can be obtained either from District Rates of concerned districts or

prevailing market rates of the project area and can be used after appropriate

adjustments.
. The rates of construction equiprnent can be taken from regr-rlarly updated cost

data, a quotation from the srrppliers/manufacturers'

. The construction materials to be used for construction w'ork shall be divided

into:

' Materials locally available nearby project area'

' Materials available in local market'

' Materials to be imported from neighboring countries'

' Materials to be imported from overseas'

o The rates of construction materials shall be derived as pff their source of

supply. While calculating the construction materials' rate, sufficient attention

.tuit utro be given to the rnode of transportation and their corresponding costs

shall also be included.

o From labour cost, material cost and equipment cost, the direct cost per unit of

construction activity can be calculated'

. The estimate shatl be of contractor's type and, therefore, shall also include all

other indirect costs such as ofltce ov contractor's hnancing cost,

insurance bonds. and profit and risk margin.
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The cost of hydraulic steel works shall be based on a quotation of supplier(s) or
on market price, if they are locally available. Transportation and installation
cost shall also be added.

a

1.1.3.1.24. Annexes

3. Land Acquisition and Access Road:
o Due attention shall be given to the cost of land acquisition and construction of

access roads.

o Cost of land acquisition shall be determined considering detailed risk
assessment, future development of project area, accessibility and public
demand.

4, Camp and Other Facilities:
o The costs of construction camps and permanent buildings required for operation

and also of construction power facilities required shall be included in cost
estimation. A lump sum amount for this can be allocated depending upon the

size of the project.

5. Diversion of Flow:
o The cost of diversion of river flow during construction shall be incorporated in

cost estimate.

6. Resettlement/Rehabilitation
o Relocation and environment impact mitigation costs shall be as per existing

Environmental Protection Act and Rules. This cost can be derived as a lump
sum taking a reasonable percentage ofthe project base cost.

Economic Analysis
Crop Budget without and with Irrigation System will be prepared and Benefit/Cost Ratio
and Economic Intemal Rate of Return (EIRR) rvill be evaluated; Conclusion and

Recommendation will be made based on econornic & other indicators.

Annexes will include details of compiled data. designs and calculations, bidding
drawings, minutes of community meetings and consent letters of land donation, besides

that photographs of sites/location (Intake, command area, alignment, community
meeting) will be included. Total station/GPS data will be presented in hard copy.

Terms of Reference for Design of the lrrigation Project
After completion of required field surveys and data collection, data shall be processed,

analyzed and evaluated for different alternatives and designed for the best one.

Innovative idea shall be employed to address the present problems making allowances
for the future prospect while carrying out design of canal and structures. PDSP manuals,

hand books/text books, relevant literature and the design data of existing similar nature

and size project, shall be referred while designing and drawing canals and structures.
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The study would include sound engineering designs, quantity of work and cost estimate

as well as proposals and analysis relatcd to the following mattcrs: institutional

managemenr; implementation and bencficiary participation, alrangements in detailed

design, construction, and operation activities; agriculture development and benefits;

environmental impact assessments and mitigation measures, if included in the contract;

economic and financial aspects and investment program. The detailed design report shall

include all the dcsign calculations that would be at par with the report acceptable to any

funding agency.

o The report should clearly enunciate how the planned and designed work shall be

implemented to fit in the present context making provision for the future

prospect.

. Lay out the system on suitable base maps will be prepared.

o If necessary, new features such as roads and houses will be added from field

survey.
r Cadasrral maps or ALOS Satellite Imagery can also be used for base mapping

o The location of the headwork, settling basin location, canal layout, major

structures' locations. land slide or other vulnerable zone and command area will

be shown in base map; beside base map, irrigation infrastructures should also be

shown on GISiGoogle maP

Hydrologicat Analysis and Water Requirement Assessment

The criteria for the selection of maximum design discharge are based on technical and

economic considerations. The major criteria for the selection of design flood are:

Importance of structure to be consffucted,

Effect of overtopping of the structure,

Potential loss of life and downstream damage, and

Cost of the structure

Climate Change effect on flood hydrograph hence design flood

Flood Frequency Analysis
The flood frequency analysis is a statistical method to show that flood events of certain

magnitude may on average is expected once every n year. lt is generally caried out to

estimate the design flood from the recorded flow data of more than l0 years. The most

commonly used methods for frequency analysis are:

o Gumbel's distribution,
. Log Pearson Type III distribution, and

o parameter Log Normal distribution

The details of these methods are available in the chapter 5 of updated PDSP Planning
and Design Manual Volume I or ct,apter 6 of PDSP Design Manual M3. Hydrology and
Agro-Metrology, beside above analysis; climate should also be given due

agencies)
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Regional Analysis
When the recorded hydrological data of the river is absent or too short a regional
analysis is adopted to estimate the flood flow, and low flow of required return pe-riods.
In this method a hydrological homogeneous region is considered from statistical point ofview' There are various methods of estirnating flood flow of given rerurn period based
on regional analysis. In Nepal following methods are used to esfimate the flood flow:
WECS/DHM ( 1990) Method- based on regression analysis. Tahal et at (2002) Method -based on Index Flood Method,

Sharma and Adhikari (200a) - based on regression analysis
In addition. there are rational ntethod and empirical methods such as Modified Dickens
method, Ryve's method. The most commonly used methods in Nepal is Sharma and
Adhikari Method based on regional analysis and Rational Method as empirical method;if available, analysis based on climate change risk will be given due consideration.
Besides above methods Design Flood will be eval,ated using appropriate
method/software which includes climate change effects
Evaluation of Stage Discharge Curve will be made at Intake/Head Work location with
appropriate methodTsoftware

Water Availabitity for Irrigation
The assessment of water availability for irrigation is carried out on g0% reliability of full
supply' This means 80% of the time there is at least enough water available to meet flll
demand of irrigation. For gauged river the reliability urr.rrrl"nt is canied out by
frequency analysis while for ungauged river regional regression analysis for long terrn
mean flow is adopted in Nepal. As far as possible, the recorded flow of the source at thc
diversion point shall be used to calculate available reliablc flow lor irrigation. DHM,s
evaluation of 80% reliable flow considering climate change impact will be taken as
reliable flow.
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The details of these methods are available in the chapter 5 of pDSp revised planning and
Design Manual volume I or chapter 3 of pDSp Design Manuar M3. Hydrorogf and
Agro- Metrology

Effective Rainfall
The total crop water requirement is met from two sources: rainfall and irrigation.
However, not all rain falling on the field will be ',effective,' in terms of crop growth;
some p-ercolates to depths below the root zone, some is lost to evaporation, und aon,,.
runs off to contribute to stream flow. For calculation of effective rainfall (pe), g0%
homogeneous reliable rainfall values based on DHM's new climate change parameter
will be used.

Irrigation Water Requirement & Water Balance

Calculation of Irrigation Water Requirement should follow the steps mentioned in the
chapter 5 of CMIASP/PDSP revised planning and Design Manual Volume I but the
evaluation will be based on irrigation scheduli ng & crop arrangements using

ROPWATS or appropriate software (rnentioned in FAO-56 or FAO-66); hence
C
finalizry.w
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The diversion requirement should be evaluated based on above mentioned water balance

Design ofcanal & related structures should be carried out based on bottom up approach'

hence the pond level will be fixed

Selection of type of head work/intake and design will be carried out using standard

hydraulic & structural engineering concepts

Sensitivity analysis of hyiraulic lesig, of head works & other hydraulic structures will

becarriedoutusingavailablesottwarc(wINFLUME/HEC.RASorothersotlwares)
Detail cost Estimation of the project making sure that proper allocation has bcen made

for Resettlement Plan (RP), Environment Management Plan (EMP)

Detail Economic Analysis and Evaluation of EIRR & BC ratio will be made'

MODE OF PAYMENT

A. For DePartmental EmPloYecs:

TheamountshallbepaidtotheemployeesassignedfortheStudyaSfollows:
Formobilizationandfieldwork40%ofthetotalamountasanadvance.
Upon submission of brief field Report 30% of the total amount'

Uponsubmissionandacceptanceoft'inalsurveyReport30%ofthetotalamount.

Final payment shall not be made if the mentioned work is not completed as per TOR'

and the assigned team will be fully responsible ensuring the quality of report as per

requirement.

B. For Consultant (if emPloYed):

Mode of payment for consulting-services shall be decided by the Client based on the

duration of services, stage of rJporting, prevailing procurement rules and regulations'

donor agencies' guidelines, if any, and availabiliry of funds'

Kev Person Oualifications

Thegeneralguidelinesforqualificationofkeypersonshavebeengivenbelow.however
qualification, 

"f 
k;;;;on, *uy be project specific and client may modify accordingly.

l. Team Leader
Academic Qualification

Master's Degree in Water Resources/Irrigation/tlydraulic structurelDam Engineering'

Work exPerience

Minimum l5 years general rvork experience with minimum l0 years'experience in

irrigation

2. Hydraulic Design Engineer
Academic Qualification

ic structurelnDegree Water-6
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Work experience

Minimum l0 years general work experience with minimum 5 years'experience in
irrigation

3. Structural Engineer
Academic Qualification

Master's Degree in structure.

Work experience

Minimum l0 years general work experience with minimum 3 years' experience in
water related structure design.

4. Surveyor
Academic Qualification

Bachelor's Degree in Civil Engineering/Surveying.

Work experience

Minimum l0 years general work experience with minimum 3 years'experience in
irrigation related survey

5. Hydrologist
Academic Qualification

Master Degree in Water Resources/Hydrology.

Work experience

Minimum l0 years general work experience with minimum 3years' experience in
hydrological survey, river morphology survey and hydro-metrological data analysis.

6. Agronomist/Agriculturist
Academic Qualification

Master Degree in agricultural science or equivalent.

Work experience

Minimum 5 years general work experience with minimum 3years' experience in
estimating crop water requirement, cropping pattern design and cropping intensities
forecast.

7. Sociologist/Socio-economist
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Master Degree in economics.

Work experience

Minimum 5 years working expericnce in economic analysis of agriculrure related

sector,

8. Geologist

Academic Qualification

Master Degree in Enginecring Geology/Ceo-technical Engineering

Work experience

Minimum 5 years working experience in geological/geo-technical survey, geological

mapping, geotechnical anaiysis and geo technical design ofhydraulic sffuctures'

9. GIS Expert

Academic Qualification

Master Degree in GlS/remote sensitrg, computer science, earth science, or equivalent'

Work experience

Minimum 5 years working experience in GIS mapping

10. Procurement ExPert

Academic Qualification

Bachelor Degree in civil engineerirrg or related fields

Work experience

Minimum 5 years working experience procurement sector

11. Construction Planner

Academic Qualification

Bachelor Degree in civil engineering or related fields

Work experience

Minimum 5 years working experience construction planning and/or construction

activltles.

,VU

\
VE,E

()
(I)

€t)

!
)(//

\\v h
&.

,K Nr .-J

N



=
5

(athmandu' Study Norms,2081
Department of Water Resources and Irrigation

Academic Qualification

Bachelor Degree in civil engineering or related fields

Work experience

Minimum 5 years working experience in related assignments.
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T.1.4. NORMS FOR DETAILED ENGINEEIRING DESIGN & TENDER DOCUMENTS

1.I.4.I.FIELD WORK

1.1.4. I, I, CANAL ALIGNMENT

A. setout of the Layout of the canal network including canal structures

i- Human Resource required :

Team Leader 0.10

Engineer/SurveYor I

Sub-Engineer 2

Labour 5

ii- Performance criteria

Hills 3 kmiday

Terai 6

B.Newcanalalignmentand/orcanalalignmentnotsurveyedduring
feasibilitY' if anY

Follow the Feasibility norms.

I ,1.4.1,2. MAJOR STRUCTURES

c. Major structures that have been relocated and/or not surveyed during

feasibility, if anY

Follow the Feasibility norms.

7.1.4.1..3. HYDROLOGY

Generally, data gathered during Feasibility Study will be sufficient, no further data will

be required.

1.1.4.1.4. AGRICULTURE AND SOIL SURVEY

Soil and land survey shall be carried out in specific areas identified during Feasibility

study, if any. In sucil case, Feasibility norms will be used but the intensity of infiltration

tests will be between lIT per lm to l5m grid'

v
\

t,
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E
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v)

1.1.4.1.5. SOCIO-ECONOMIC SURVEY
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1.1.4,1.6, CONSTRUCTION MATERIAL SURVEY

No further data will be required.

1.1.4. 1.7. SITE INVESTIGATION

Further site investigations will be required if structures are relocated or added and/or
feasibility study recommends. In such case, follow the feasibility norms.

1.1.4.1.8. MISCELLANEOUS -for Hills and Terai

A. Transportation
Estimate for transportation facility shall be made based on means of transportation,
numbers of visit to the field, market rate of transportation means and days required for
the field works including to and fro to the field. In case of international expar number of
visit from his/her country to the site and refurn back.

OFFICE WORK

1.1.4.1,9, DESK STADY

A. Additional map Collection & Updating, Compilation and Report presentation

i - Human Resource required:

Team Leader I

Engineer I

GIS expert 0.5

Sub-Engineer I

Auto CAD expert I

Office Assistant I

ii - Performance criteria:

n.s

N
\h'

ffiy

{
,4'

Pond Irrigation Scheme Not required

Command area: Small/ Medium
(RoR)irrigation Pro ject Not required

Large (RoR) Irrigation Project 3 days

Mega (RoR) Irrigation Proiect 5 days

d// . e)
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Department of Water Resources and Irrigation

I. 1.4. 1. T O. TO POGRAPHI C STJ RVEY

A. Updating of topographic map prepared during feasibility with additional data

collected, if any

i - Human Resource required

Team Leader 0.1

Engineer I

GIS expert 0.5

Sub-Engineer 2

AutoCAD expert I

Office Assistant I

ii - Performance criteria

I. 1,4. I. I I. H EADWORK SITE

A. Review of Contour, L-section and X-section

If the Headworks site is not relocated no need, otherwise follow feasibility norms'

B. Review of HYdrological data

i - Human Resource required

Teatn Leader 0. l0
1

CIS 0.25

Assistant I

Office Assistant I

ii - Perforrrrance criteria

s6 /
,n Q,

\\
N

9*u
E()

o!
ct)

500All ect

daysRiver
1I Class I River
III Class 2 River

Not requiredIII Class 3 River
Not requiredlV Classless River \

s ,# v /-%
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C. Review of hydraulic design and drawings and prepare detail structural Design
and Drawings. Review of hydro mechanical and electro mechanical design,
drawing

i - Huntan Resource required:

Team leader 0.25

Hydraulic Design Engineer 0.25

Structural Engineer I

Geotech Engineer 0.1

Mechanical Engineer 0.1

Electrical Engineer 0.1

GIS expert 0.2s

Sub-Engineer I

Auto CAD expert I

Office Assistant I

ii -Performance criteria

River type days

I Class I River 30
II Class 2 River 20

III Class 3 River l0
IV Classless River 7

Pond Irrigation Not required

D. Review and updating of cost Estimate

i - Human Resource required :

Team Leader 0. l0
Engineer/Quanti ty Surveyor I

Sub-Engineer I

Office Assistant I

ii - Performancc criteria

b,l/N
./

w
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River type days

I Class I River 5

II Class 2 River 5

III Class 3 River J
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1.1.4. t. 1 2. Settling Basin

A. Review of Contour, L-section and X-section

If the Settling basin site is not relocated no need, othenvise follow feasibility norms'

B. Review of hydraulic design and drawings and prepare detail structural Design

and Drawings. Review of hydto mechanical design' drawing

i - Human Resource required:

ii - Performance crlteria

1.1.4.1.12.1. Review and updating of cost llstimate

i - Human Resource required :

ii - Performance critt:ria

1,1,4.1.13. CANAL ALIGNMEN WITH CAI'IAL STRUCTURE

A. Layout verification

i - Human Resource required:

b

/1(N

2IV Classless Rive r
IPond Irrigation

0.10Team leader
0.50DH

IStructural
0.25Mechanical

ISub-
IAutoCAD
I

2daI settl basir

0.10Teant Lcadcr
I

ISub-
IOffice Assistant

I day1 sett basin

\ 0.10Team Leader (''1

x)

90

'N General

Office Assista!!-

G



.4*,

/
ril

Y/t\&
N

=-.q
2

Study Norms, 2081
Department of Water Resources and Irrigation

Water Resource Engineer I

GIS 0.5

I
Auto CAD I

Office Assistant I

ii - Performance criteria:

Command Area Days

<:500 ha 2

<: 10000 ha 3

<= 25000 ha 4

>25000 ha (4 + (hectarage more than
25000ha)*(l/l 5000))

B. Contour, L-section and X-section

Not needed if alignment is not changed, otherwise follow feasibility
norms

C. Review of Design and Drawings of Canal Sections

i - Human Resource required:

ir - Performance criteria

91
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Team leader 0.10

Hydraulic Design Engineer I
I

GIS expert 0.25

Sub-Engineer I

AutoCAD expeft I

Office Assistant

Command Area Days

<:500 ha I

<: I0000 ha 3

<: 25000 ha 4

>25000 ha

n

(4 + (hectarage more than 25000
ha)*( I /l 5000))

\,/ -+) N)
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D. Hydraulic Design and Drawings; review and prepare detailed structural design

and drawings of Canal Structures

i - Human Resource required:

ii - Performance criteria:

E. Review and update of cost Estimate

i - Human Resource required:

ii - Performancc criteria

1.1.4.1.14. CROSS DRAINAGE WORKS

A. Contour, L-section and X-section

Not required if structures are not relocated or

norns

otherwise follow feasibiliry

G-.b
-UIw

0.10Team leader

0.2sHydraulic Design Engineer

Structure Engineer

Sub-Engineer

AutoCAD exPert

Office Assistant

Km (canal length)/daYType

5All types of canal sffuctures along canal alignment
CTOSS

0.10Team leader

IEngineer/QuantitY Surveyor

ISub-Engineer
IOftice Assistant

l0 km/dayAll projects

V
N xf h-lr
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Study Norms, 2081
Resources and Irrigation

B. Review of Geological data

Not required if structures are not relocated or changed or feasibility sfudy has not
recommended for additional study, otherwise follow feasfuility norms

C. Review of Hydrological data

i - Human Resource required

ii - Perforrnance criteria

ii - Performance criteria

D. Review of hydrauric Design and Drawings and prepare detaired structurar
Design and Drawings

i - Human Resource required :

,{' N)+
93

\
@

Team leader 0. r0

Hydrologist

Office Assistant I

River

I Class I river 5 CDlday
II Class 2 river 7C
III Class 3 river l0

IV Classless River l5 CD/day

Team leader 0.10

Hydraulic Engineer 0.2s

Structr.rral Engineer I

Geologist/Geotech Engineer 0.10

GIS expert 0.25

Sub-Engineer 0.s0
Auto CAD expert I

Office Assistant I

I Class I river I CD/ 3day
II Class 2 river I CDl2day
III Class 3 river I CD/ lday

IV Classless River 2CDl day

N V N/
4,

--+rrl ,\y

River type days
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Department of Water Resources and Irrigation

E. Review and Update of Cost Estimate

i - Human Resourcc required

ii - Performance criteria

1.1.4.1.15. COMMAND AREA -for Hills and Terai

A. Review of ToPograPhY maPs

i- Hutnan Resource required

ii - Performance crlterla

B. Agriculture and Soil SurveY

Not rcquired if f'easibiliry study has not recommended'

c. Material euarry (verification of Quality and Quantity and preparation of

Quarry Location MaPs)

i - Human Resource required :

6{ (l aVX
t-(J
o
@

l

s
R \\

0.10
Team leader

Errgi nccr/QuantitY SurvcYc r

I
Sub-

Office Assistant

5 CD/dayAll Projects

0.1
Team Leader

Engineer
o.2s

GIS exPert

Sub-Engineer
IAutoCAD expert

Off,rce Assistant

500 ha/dayAll Proiect

0.10Team leader

N}/ 4\
\/
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Geologist I

Engineer I

Office Assistant

ii - Performance criteria

Quarry site Days

I quarry site

1,1.4.1.16. Review and update construction planning and Manageruent

i - Human Resource required:

Team leader 0.r0
Engineer/Construction Plamer I

Sub Engineer I

Office Assistant I

ii - Performance criteria:

Srnall irrigation scheme 2 days

Medium irrigation scheme 3 days

Large irrigation schemes 5 days

Mega Irrigation Schemes 7 days

1.1.4,1.17. Review and update of Environmental Study

Scope of the study will depend on the status of previously carried out sfudy. Generally, one
of the following studies is carried out during detailed design based tn the size and
complexity of the project and status of the available environmental sfudy:

o Update IEE (if there are changes in project design)

' Carry out EMP updates in EIA, if there are minor changes in the project design and ger
approved from the Ministry of Forrest and Environment.

t CarrY out supplementary EIA, if there are major changes in project tlesign and get
approved from the Ministry of Forest and Environment.
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Department of Water Resources and Irrigation

Durbal '

1. 1.4.1. 1 8. Speciftcations and Tender Documents preparation

i - Human Resource reqrtired :

ii - Performance criteria

1.1.4.1.19, Review, IJpdate and Revkion of Rtte Analysis

i - Human Resource required:

ii - Performance Criteria

n-'i
.g

og

E

,{

6
V

,J
\

\m

Team Leader 0.25

Specification ExPert I

Procurement ExPert I

Legal Expert I

Office Assistant I

Small irrigation scheme 5 days

Medium irrigation scheme l0 days

Large irrigation schemos l5 days

Mega Inigation Schemes 30 days

0. r0Team leader

IEngineer
I

Sub-Engineer

IOffice Assistant

Small irrigation scheme 2days

Medium irrigation scheme 3 days

Large irrigation schetnes 5 days

Mega Irrigation Schemes 7 days

N jr" N
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1.1.4.1.20. Update and Revision of Economic Analysis

i - Human Resource required :

Tearn leader 0. l0
Economist I

Assistant I

Office Assistant I

ii - Performance criteria:

Small irrigation scheme 2 days

Medium irrigation scheme 3 days

5 days

Mega Irigation Schemes 7 days

1.L4.1.21. Numerical and /or Physical Hydraulic Modeiling:

For large projects numerical and / or physical hydraulic modelling may be carried out, if
needed.

The rate of numerical and physical modelling can be obtained from prevailing market
price or approved rate from other GoN entity.

l, 1.4, 1.22. Report Preparation

i - Human Resource required :

Team leader I

Hydraulic Engineer I

Survevor 0.25

Structural Engineer 0.25

Hydrologist 0.25

GeologisVGeotech Engineer 0.25

Agriculturist 0.20

Sociologist 0.20

Economist 0. 10

Legal Expert 0.10

Construction planner 0.05

N/

w
}\

&
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2Assistant

IOffice Assistant

46q Study Norms,208l

Department of Water Resources and Irrigation

ii - Performance criteria

MISCLLEANEOUS

c. Ofjice Space, Office equipment and consunrables & Field equipment and

consunmbles;

Field Equiprnent, Field Consumables and

office space, office equiPmenl such as

Computer, Scanner, Photocopl', Printer.

Plotter, Toner, Cartridge, Binder, Stationary,

15 % of Total Cost of Human

Resources (Offrce+ F ield)

Sample Terms of Reference for Detailed Design and Tender Documents

1.1,4.1.24. OBJECTIVE OF THE STUDY

The overall objective of the study is to dimension and speciff the works to a

sufficiently u."ir.ut" standard for ienders for construction to be held. The project

works are normally packaged into one or number of contracts, depending on the scale

and time of contracts.

1. 1.4. 1.23. TransPortation Cost:

Estimate fbr transportation facility shall be allocated based on means of transportation,

numbers k"y p"rro*.l entitled to use vehicles, market rate of tanspofiation means and

days requiredio co,nplete the works. ln case of international expert number of visit from

his,4rercountrytotheworkingstationshallalsobeconsidered.

Scone ofll/orks

The product of detailed desrgns are sets

for tendering;

tender documents

e'o

C)oa

I 0 daysSnlall lrrigation Schemes

20 daysMedium Irrigation Schemes

30 daysLarge lrrigation Schernes

45 daysMega lrrigation Sche mes

comprlslng:

/'s,
98
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Department of WatCi ilesources and Irrigation

r Condition of contracts;
o Specifications;
o Bills of quantities;
. Drawings.

Design team (here onwards "the team") will perform detailed technical study alongwith related works herein to attain the desired ob.lectives. The team will be responsiblefor accuracy, interpretation, analysis of all data r"."iu"Juna-pu"t uging of the works intheir report' The mentioned scope of work to be carrieo uf tn" team will broadlyinclude but not limited to the following;

a) Desk study

A desk study will be carried out collecting all the data, rnaps and information relevantto the project and review of previous ,trdy ."port. in.ruJirg feasibiliry Report. Inaddition to this additional maps and updated images shall be coilected as required.

b) Topographical Survey:

l ' The topographical maps prepared during the feasibility study shall be reviewed andupdated them to reflect the changes, ifany.

2. Additional survey shall be carried out if there are changes in alignment or anyaddition or change of location ofproject component(s).

3' The coordinates of control points established during the feasibility study shall beverified and revised, if necessary.

4' when and where necessary, updated topographic maps shall be used by updatingtopographic maps prepared during feaslUitity siuay.

c) Hydrology and Sediment

I ' All the Information. regarding hydrological data and analysis obtained from the

^ feasibility study shallbe reviewed, verifrld and updated.2' Findings of feasibility study regarding sediment data and analysis shall be reviewedand updated, if necessary.

d) Geology and Geotechnical lnvestigations

l ' l.'i:*' and update maps and reports of previous georogical studies. conducr

^ 
detailed mapping, if major.o-pon.nt,, locati'ons ur" .nln!"al--'2' All geotechnical investigations including exploratory core drillings recommended inthe feasibility study shall be carried out.

3. Conduct additional geophysical investigations, if required.

e) Construction Materiat Survey

ol
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Departnrent of Water Resources and Irrigation
0urOr,,

L collect previous laboratory reports and results and verify the quality and quantity of

construction materials'

2. L""V "* further investigations and laboratory tests' if required'.

;:. ilp;* construction maierials quarry site and burrow area location map'

f) Selection of Project Components and Project Layout

l. Review and verify the project layout and components' design'.

2. In case of significaii 
"t 

ung", to the layout, update the feasibility st'dy.

3. Carry out the de;i;d aesi"ign of all components such as weir, intake, settling basin,

cross drainages etc'

4. Follow the relevant national and intemational guidelines' norrns and codes to design

the Project components'

g) Project DescriPtion and Design

./ Civil Components

l.Thefinalprojectlayoutrecommendedinthefeasibilitysrudyandtheapproved
IEE/EIA report shall be reviewed and verified' if necessary'

2. Component-*ir"-a"tuit"d design shall be carried out for the final/updated project

layout' , :.,r-._^]:^- -^romarcrc and cnmnonents
3.Projectdefinitionreportdefiningallprojectinformation,parametersandcomponents

shall be PrePared.
4.Detailedhydraulicdesignanddimensioningofallcomponents/stnrcturescarriedout

during Ur. f"u.itiUty itudy shall be revilwed and updated/refined/revised where

necessary.

5. Foundation Design

=
9

6

4

-\-

[.7ater

foundations.

treatment method shall be specified'

retaining srructures shall be carried out. uplift pressure 
.and 

under piping

mechanism for cutoff wall, apron and p.oteciion works shall be analyzed and

proper measures shall be proposed to prevent damage related to foundation

undermining.

loading conditions a."pr"ii.i"i,.o in the design codes. S^imilarly,.th. 1t-".Y1]:
bearing capacity *u! nt"d to .be reduced when fully water saturatron

conditions o".u, uJitu"log fo,,ndution on steep slopes or adjacent to them'

Stability AnalYsis of Structures

ih" fotio*lng loadings shall be considered for analysis of Project

a Deadload,

@
s-

{
A g

o\
E

x),vs h
r General

,.R

-/ e/



2

co
,5
\\-

Study Norms,208l
Department of Water Resources and Irrigation

o Live load
o Water pressure
o Weight of water
. Hydro-dynamic load
o Active earth pressure
o At rest pressure
o Passive earth pressure
o Earthquake load
o ln-situ stresses
. Impact load
. Thermal
. Uplift (buoyancy and seepage)
. Surcharge/overburdenloads
o Wind
o Construction and moving surface loads
o Additional loads, if any

For the purpose of evaluating the stability and structural analysis, different load
combinations that may occur during different phases of the project implementation
and operation shall be considered. Individual components/elements must be
designed for the most unfavorable load combination.

7. Detailed Structural Analysis and Design
o Appropriate codes (concrete, steel) should be referred for the detail design. All

possible loading conditions shall be considered.
o The durability of the structure shall be ensured in the design.
o Material properties and allowable stresses for concrete, structural steel.

reinforcement, etc. shall be specified.
o The structures shall be analyzed using acceptable methods manually or by using

software.
. AII structures shall be safe against intemal and external forces/stresses and all

kind of climatic conditions.
. Reinforcement calculation shall be done considering temperature and shrinkage

effects.

8 Water Tightness
control of cracking in concrete shall be as per the requirement specified in IS
456:1978 and 2000 or BS 8007:1987 or BS 8l l0 Part II, BS 2007 or equivalent
codes.

The type and location of joints shall be specified. Contraction/expansion joints
shall be located in appropriate spacing, Construction joints shall be provided
considering construction sequence.
The appropriate type of water stops shall be
expansion/contraction/construction joints.

a
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Detailing and Drawings
The reinforcement shall be detailed considering the ductility of the structure'

Reinforcement arrangement shall be shown in drawings in appropriate scale'

Special attention shall be given atjoints.

eiepure construction drawings, reinforcement drawings and bar bending

schedules.

a

a

a

10. Field Verification of Design/Layout
The arrangement of all project components shall be verified at the site by laying

setting out points. Any changes that may occur shall be addressed in the design.

I l. Report PreParation
Aftei finalizing the design, a detailed design report shall be prepared showing all

hydraulic, geoiechnical, itubility and structural analyses calculations. Based on the

dltaited design report, a draft operation and maintenance manual shall be prepared'

/ Hydro- Mechanical ComPonents
. This design is generally carried out by hydro-mechanical equipment

manufacturers/suppiiers, thus only preliminary design for preparing Terms o.f

Reference of tenier/contract documents shall be carried out in consultation with

potential manufacturers/suppl iers.

o Design and dimensioning of all components/structures carried out during the

feasi[itity srudy shall beleviewed and updated where necessary and presented in

the project dehnition report.

o The type of gate/stoplogs with embedded parts and its hoisting mechanism shall

be fixed.
o The materials to be used for skin plates, stiffeners' girders, embedded parts and

other components shall be specified.

o Types and material of seals shall be mentioned'

. Power-operated gates shall normally be capable of operation by alternate means

in case of power suPPlY failure.

h) After finalizing the design, a report shall be prepared showing all hydraulic, and

structural calculations. Siinilarly, 
^operating 

conditions, hoisting mechanisms, opening

sizes, design pressures, and dimension of all major components/elements shall be

mentioned. Based on the detailed design report, a draft operation and maintenance

manual shall be PrePared'

i) Environmental StudY

o Update IEE (ifthere are changes in project design)'

. carryout EMP updates in EIA, if there are minor changes in project design and

get it approved from Ministry of Forests and Environment'

. Cu.tyout supplementary EIA, if there are major changes in project design and get

it approved frorn Ministry o1'Forests and

on taken studies

e.
(s
0)l-ooa

IN

j) Rese,ttlement StudY, if anY

, . Aevi.ew and update the data/informati

v b ,{' ;u.,
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Estimate the total resettlement cost including all requirements such as opportunity
loss, educational and environmental effects, physiological, mental and-physical
health effect, securify, social and economic impacts etc.
Update and finalize resettlement schedule and settlement area.

k) Benefit Estimation

Benefit estimated in feasibility study shall be updated, if required

D Cost Estimation

The criteria and assumptions for feasibility level srudy shall be applied but shall
be based on detailed design with inclusion of items not included in the feasibility
level study.
The methodology for feasibility level study shall be applied but shall be based on
a detailed design with inclusion of items not included in the feasibiliry Ievel study.
Carry out necessary updates such as revision ofrate analysis.

m) Base Cost and Total Project Cost
At the detailed design level, due to use of more detailed information collected and
minor items included and designs updated/improved, level of uncertainties will
decrease particularly in civil works/HM works component.

n) Cash Disbursement Schedule
Cash disbursement schedule shall be based on updated project implementation
schedule, ifrequired.

o) Construction Planning and Schedule
o Review the construction planning and schedule prepared during the feasibility

study and update as necessary
o Plan and confirm the availability, qualify and quantity of all construction

materials.
p) Project Evaluation

Update the economic analysis based on additional information and data available at
this stage.

q) Sensitivity Analysis
Update the sensitivily analysis carried out in the feasibiliry study based on current
market conditions and new information/data available at this stage.

r) Presentation Drawings, Maps, Charts and Tables

o Prepare location map in appropriate scale.

' Map showing physiographic regions and geographical regions shall be included.
o updated (if any) survey maps, data and d-cards with photographs shall be

documented and presented
o Control survey benchmarks or traverse stations with their x, y, z coordinates (in

separate sheet) shall be given in general arrangement drawings (with contours) for

Ou,'tar K
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Department of Water Resources and lrrigation

all components for reference and further use during construction and operation

phases ofthe Project.
. Updated geological drawings, if any'

. Updated hydrologY rePort.

. Piepare civil g.n.rul arrangement drawings of all .components' 
showing

benchmarks, setiing out pointsiith their coordinates and all necessary details'

o Reinforcement dralwingi of all structures with bar bending schedules shall be

prepared.

. preliminary drawings of all hydro- mechanical components with necessary

dimensions/schedules shall be prepared'

,/ Drawing of Civil Structures
Civitstructuresdrawings,butnotlimitedtothefollowingsshallbe
prepared and Provided:

o General arrangement/layout of selected project in appropriate scale'

o Headworks (general arrangement, elevations and sections) in appropriate scale

. Headworks components, ieir, under sluice, intake etc' plan, sections (L-section,

cross sections) and elevations in appropriate scale'

o Settling basin plan, L-section and cross sections in appropriate scale.

. Canal system plan, L-section and cross sections in appropriate scale.

o cross Drainage works plan, L.-section and cross sections in appropriate scale'

o Other canal structures drawings'

o Reinforcement drawings shail be prepared based on civil General Arrangement

drawings in aPProPriate scale'

o Protection works drawings in appropriate scale

'/ Drawing of Hydro-Mechanical Components

Hydro mlchanical .orpon.n,', drawings, but not limited to the followings shall be

prepared and Provided:

o Gates and accessories parts shall be shown in appropriate scale.

oExpansionjoints,gatesdrivingSystemetc.shallbeshowninappropriatescale.
o Other HM components shall be prepared in appropriate scale'

s) Detailed Design RePort:' . Project p"nnitlo, Report: l'his is generally prepared at the beginning of detail

design phase as-guidelines tbr further design/development of the project' In the

,.pJn, uu bu." lTne data, up to date salient features of the project and project

engineering parameters including relevant codes adopted, cost and benefit

calculations, e"ono*i. indices, project implementation schedule, etc' shall be

a

briefly described.

When numerical and physical hydraulic model

reports shall be PrePared rer:ommending further
are carried out, separate

refinements based on the

(@
{

outcomes of such srudies.
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Main outcomes of the detailed design are reports, drawings (general arrangement and
reinforcement), and specifications. The reports, drawings anJ specifications together
with design calculation sheets can be structured in different volumes. An example of
detailed design report volume is suggested below:

. Volume-l: Detailed design main report

. Volume-2: Detailed design annexes and appendices

. Volume-3: Detailed design drawings:

. Volume-3A: Detailed design civil drawings

. Volume-38: Reinforcementdrawings

. Volume-4:Technicalspecifications

The abovementioned report and documents will be the basis for the preparation of
tender documents which are prepared during detailed design phase

In case of significant change(s) to the layout, design and or any other project
parameters, such change(s) should be reported on time to the clieni and regulaiing
authorities with necessary supporting documents for necessary approvar.

0 Tender Documents and procurement plan
o Procurement risk assessment shall be carried out.

' Capacity of national contractors shall be assessed for executing works of similar
nafure and size.

o Procurement plan including packaging of works (NCB and/or ICB, as per
requirement) with estimated time and cost shall be prepared.

o Bidding documents following national and/or international practices shall be
prep are d' 

^ l' 
oo,'lf,*::,H3lr"',Ti.:", 

il:ri 
s e th e ro u ow i n g s :

. Condition Of Contracts;. Specifications;

. tsills Of euantities:
Drawings.

MODE OF PAYMENT

A. For Departmental Employees:
The amount shall be paid to the employees assigned for the study as follows:
For mobilization and field work 30% of the total amount u, u, uirun"".
Upon submission of Draft Report 40yo of the total amount.
Upon submission and acceptance of Final survey Report 30% of the total amount

Final payment shall not be made if the mentioned work is not completed as per TOR,
ualify ofreport as perand the assigned team will be fully responsible ensuringthcq

s 6"emen. { -st
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B. For Consultant (if emPloYed) :

Mode of payment tor conruiting servir:es shatl be decided by the client based on the

duration of services, 
""g. "i."p*ing, 

prevailing procurement rules and regulations' donor

agencies' guidelines, if any, and availability of funds'
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I.2.IRRIGATION STORAGE DAM: SMALL EARTHEN DAM (HEIGHT UPTO l5M)

1.2.1. NORMS FOR IDENTIFICATION STUDIES

Office Works

1.2. 1. l. 1, Report Preparation

A. Compilation, Analysis and Report Preparation
l- Human Resouroeslequited: -

Engineer / Surveyor I

Computer Operator I

Sub Engineer/Supporting Staff/ Assistant I

Association organizer I

Office Assistant I

ii- Performance criteria:

All Projects 7 dayl project

Field Works:

1,2.1,1,2. Headworks/ Dam site:

A. Location and Hydrology Survey
i- Human Resources required:

Engineer / Surveyor I

Sub-Engineer I

Labour 4

ii- Performance criteria

All Projects 1 dayl project

6r{

\
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1.2.1.1.3. Canal Alignment:

A. Layout Survey
i- Human Resources required:

Engineer / Surve'yor I

Labour 2

ii- Performance criteria

All Projects I day/ project

1.2.1.1.4. Command Area

A. GPS Survey
i- Human Resources required

Sub Engineer/Supporting Staff / Assistant I

Labour 2

ii- Performance criteria:

All Projects I dayl project

B. Socio-economical Survey
i- Human Resources required:

Association Organizer I

Labour I

ii- Performance critena

All Projects I day/ project

1.2. I. 1. 5. MISCELLAI{EOT]S

i. Transportation
Estimate for travel expenses shall be made

market rate of transportation means and days

on means of transportation,
for travelling (to reach the

/"**w-f'*4
b
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ii. Office and Field and consumables

c
,/@

V,'\ E
C)o

U)

w

Field Equipment, Field Consumables and
office equipment such as Computer,
Scanner, Photocopy, Printer, plotter,

Toner. Cartridge, Binder, Stationary, All
Consumables etc

I 5 % of Total Cost of Hurnan
Resources (Offi ce+ Field)

s N Zx

dK
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1.2.2. NORMS FOR DETAILED FEASIBILITY STUDIES

Office Works

1'2'2'1'1'o^on"o,l',:',::::";':::::-o,noonoo'otionof secondarydata

r
mance criteria:

1.2.2.1.2. Headworks/Dam site

A. Contour, L Section and X section

i- Human Resources required

tl- Performance criteria

B. Geology
i- Human Resources requ

t,
0

IEngineer / SurveYot'

Sub Engineer/SuPPorting Staff/
Assistant

e GIS Expert

AutoCAD ExPert

o Office Assistant

5 day/ projectAll Projects

0.1
Tearn Leader/Water Resources Engineer/

H
IEngineer / SurveYor

Sub Engineer/SuPPorting Staff/ Assistant

GIS Expert

IAutoCAD ExP,;6

Office Assistart

4 days/ project
Projects - Reseruoir Area -uP to l0 Ha

6 days/ project
Projects - Reservoir Area -'uP to 20 Ha

S +l days/ project
Projects - Reservoir Area -2() Ha+ every l0

Ha

N
\--) \r bN'4 N,

*,/v
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Geologist I

GIS Expert

AutoCAD Expert I

Office Assistant I

ii- Performance criteria:

C. Hydrology
i- Human Resources required:

ii- Performance criteria

D. Design and Drawing
i- Human Resources required:

ii- Performance criteria:

s \

d,,,5
w

't)

,

All Projects 5 days/ project

Team Leader 0.2s

Hydrologist I

GIS Expert I

AutoCAD Expeft I

Office Assistant I

All Projects 3 days/ project

Team LeaderAVater Resources Engineer/
raulic Engineer

0.5

Engineer I

Sub Engineer 2

GIS Expert I

AutoCAD Expert I

Office Assistant I

All Projects 5 days/ project

1r/ V 4
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E. Estimate

i- Human Resources required:

Engineer/SurveYol 1

Sub Engineer 2

Office Assistant 1

ii- Performance criteria:

1.2.2.1.3. Headworks/ Dam Site

A. Site Selection
Follow Feasibility Stud)'Norms of RoR Schemes

B. Contour SurveY
i- Human Resources rcquired:

ii- Performance criteriit:

C. L-section and X-section Strrvey

i- Human Resources required:

ii- Performance criteria

{

Nl
b bo

E
C)o

cn

4 days/ projectAll Projects

Engineer / SurveYor

Sub Engineer/SuPPorting StIIffl ASSiStANt

8Labour

I days/ project
Projects - Reservoir Area -rP to 10 Ha

l+0.5 days/ proiect
Projects - Reservoir Area - I 0 Ha+ every l0

Ha

Engineer / SurveYor

Sub Engineer

5Labour

I day/ ProjectAll Projects

s V

2
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D. Benchmark survey
Follow Feasibility Study Norms of RoR Schemes

E. Geological Survey
i- Human Resources required;

ii- Performance criteria:

F. Hydrological Survey
i- Human Resources required

Team Leader I

Hydrologist
I

Engineer I

ii- P gu6 Engineer
I

Labour 3

formance criteria:

Note: Pit excavation can be repraced by hand auger or core driling of 5mdepth. cost of hand auger or core drilling can be obtained from rerated worknorms or market price.

G. Lake routing and Sedimentation Survey
i- Human Resources required:

113

s

Team Leader I

Geologist/Senior Geotechnical Engineer
1

Labour 7x3: 21

7 labours can dig I pit
bed of size 1.50m x

a day in river
1.50m x 5rn

All Projects (3 nos of pits at river bed of
size 1.50m x 1.50m x5

I day

All Projects 4 dayl Project

Silt ExperVGeotechnical Engineer I

Water Resource Engineer I

Hydrologist I

il V _-+4{ ,ry

V
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ii- Performance crlterla:

H. Operation and Maintenance Plan Preparation

i- Human Resources required:

rformance criteria

1.2.2.1 .3.2.Office ace Office and Field ment and consumables

Study Norms, 2081

Departrnent of Water Resources and lrrigation

o Field and office works tbr Canal alignment, Command Area, Cross Drainage works, Socio-

economical study, and Construction material survey shall be taken same as ROR Scheme

feasibilitY StudY.

o Miscellaneous works, geophysical exploration, .Socio-economical 
study' economlc

analysis, Rate analysis, Report preparation other study required will shall be taken Same aS

ROR Scheme feasibilitY StudY'

MISCLLEANEOUS:

l.2.2.l.3.l.Transportatio r , ,^i ^- ^r rrqncnr
Estimatefortravelexpensesshallbemadebasedonmeansoftransportatton'
market rate of transportation ,r.un, and days required for travelling (to reach the

field (work site) and return back)'

x& 9F{-,
E
C)
(l)a

3Assistant

2 day/ ProjectAll Projects

Water Resource ExPert

IEngineer

Hydrologist
2ii- P616." Assistant

4 daysl projectAll Projects

l5 % of Total Cost of Human

Resources (Offi ce+ Field)
andSonsumableield CFieldF Equipment,

hsuc ASOffice eq'uipmcntOft'ice space,
PrinterPhotocol)YScannerComputer

Binde r, StationaryT Cartridge,oner,Plotter
All Consumables

s" ?\v N)
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SAMPLE TERMS OF REFERENCE FOR WATER STORAGE EARTHEN DAM UPTO I5MHEIGHT

d, OBJECTIVE

The Main objective of the study is preparation of the Detailed Feasibility Srudy Reportfor storage dams with gravity/liff irrigatron systern within the capacity of storagewater.

e. SCOPE OF WORKS

o Interact with client personnel to understand and prepare plan of activities to conduct
the job.

o CaWoutdeskstudy
o Review/update available relevant past reports/data.

' Identi& the appropriate dam site in the rivers/riwlets of assigned storage sites byconsidering the hydrologicar study, topography, uses of river"in multipurpose useetc.
o Identify the dam axis, dam height, dam body, vorume and influence project areasincluding possible submergence area due to the construction.o Jdenti& the approximate volume of storage water.

' srudy the environmental impact due to dam construction in prefeasibility level.o Prepare project cost estimate including distribution system using either gravity orlifting.
e Prepare financiar analysis based on project cost, imprementation schedure etc.o Preparation of design, drawings und r?:I of above storage dams incrudingdistribution system using either graviry or lifting. 

(

o Prepare cost estimate of the project based on approved district rates and marketrates
o conduct stakeholder consultation meeting along with rocal govemments
' Prepare Draft and Final report including all above mentionJ points
' Prepare operation and maintenance plan of Dam considerini dam safefy and safepassage to excess water.

t Field Survey, Data Collection and preparution of Maps

In general, the following main activities to be carried out for data collection, planning
and designing of headworksiintakes, canal networks and detailed feasibility study:i) System Planning

ii) Benchmark Survey
iii) Head Work site survey
iv) Discharge measurenlent
v) Canal alignment survey

d area survey
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i) System Planning

Digitaltopographicalmaps(l:25,000scales)oftheareafromsurveyDepartmentshall
be acquired unO tryouifir, "i 

i.ie".n and drainage network shall be prepared' An

interactive procedure st itt Ue folloived in the irrigation system planning' The planning

shall be overlaid on ,...n, Google Earth maps 
"or 

ottt"i satelljte images and refined

consideringrecentlyaddedinfrastructureanddevelopmentinthearea.oncethe
tentative plans are r,"rifi.d in the field during rapid appraisal, more detailed planning

fbr the irrigation 
"rd 

;;;i;; sysrcm shall b"e started. The major activities that shall

be carried out during the irrigation c'anal system planning are;

Durbar,
Departrnent of Water Resources and lrrigation

covered by the ,*ii, .-i,i?,g uno pot"ntial surface inigation schemes, standalone

gro,.rrd*ui., irrigation schemes and conjunctive use of water;

ilig; ground, roads, villages, forests and public places;

ii) Benchmark SurveY

Reference bench mark and its value shall be obtained from Department of

Survey/project. sp..ii,.,r bench marks shall be established in the vicinity of

Headworks/Intakes,settlingbasinlocation.commandareaatthespacingofoneBM
per 50 ha an<j ot r r.m in ferai and at 0.50 km interval along canals. D-card shall be

prepared and attached *iirrr," field report. All benchmarks will be located in sites that

should remain stable and undisturbed throughout project construction activities and

will be constructe<l as per specifications'

Benchmarklevellingshallbeconductedpreciselyusin.g^^appropriatetools.-Each
survey section shalt be levelled in two directions und th" difference in levels shall not

exceedT{krnmwherekisthedistancebetweenbenchmarksinkilometers.

iii) Intake/Head work Site SurveY

appraisal shall be ,.rir*J ono finalized in the field using appropriate survey tool'

prepared (Covering total width

hrm bank (depending uPon the

wherever Possible or dePending

be investigated situated on the River Bankwrll be

of the ririr & at least 100 m both side from the

site condition) or 5 meters above highflood level

upon the site conditions)'

cross-section will be taken I and I krn d/s of intake location

intervalof lOtl depending & topograPhY,interval can

i
.E$v

r
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be shorter). All the cross section and profile of the river must showthe river bed
level, high flood level rrrark and bank top levels.

procedures for establishing control, field data acquisition, and compilation in
accordance with the functional accuracy requirements to include all quaiity control
associated with these functions.

of I :1000 for the head works upto storage limit.

accuracy.

intervals (for terrain slope < I 00, contour interval 0.50 m and for terrain ,top. , r on,
contour interval 1.0 m) for hill.

=.e

Department
Study Norms, 2081

urces and Irrigation

iv) Discharge Measurement
The discharge measurement will be done at the headwork/intake location, using
appropriate methods.

shall be located. For this. rvalk
through along with the project representatives and beneficiary

v) Canal Alignment Survey
General activities and extent of survey works during the canal alignment survey shall

be as follows:

canal alignment by marking on the ground the turning points'and other reference
points using wooden pegs- or concrete pillars u, uppropiiute . Then the longitudinal
survey at an interval of 50 m along the proposed canal alignnrent shall be done
using level instrument and tape.

baseline and the BMs shall be carried out using levi instrum"nlura rapes. The X-
sections shall be taken at an irrtcrval of not cxceeding 100 m in Terai and at aninterval of 50m in Hill a.long the alignment or at closdr intcrvals in case of sharp
changes.in the topography. In casJof steep area, the X-sections shalr be taken
suitably by other methods. The width of eacliof the X-Sectrons shall cover an area
at least 100 m to the left and 100 m to the right in case of Main C-anal and at leasr
50 m to the left and 50 m to the right in casJof other canals of the proposed canal
alignment in Terai and cover suitable width in both left and rigirt direction as
permitted by terrain slope in case of hill. Each of the X-sectional readings shall
bear latitude and longitude values along with elevarion, which shall be cofrpatible
to the available topographic maps.

made al

@ -4/'4.4
ong the canal alignment to identiflz ancl finalize the off-take

tL7
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shall be repeated for all the canals under consideration' The finalized off-take

poirrttfr"f i,hen be marked ancl superimposed on the topographic maps'

located and marked.

4. Profile and Cross Section Surrvey
survey will be carried out

the finalized alignment. the profile
pographic survey at interval but not limited to 50 m'

vi) Command area survey

Closed Traverse Su*.y-Lf the command area indicating Gross Command Area'

culturable command Area including minor canals network and other important

physical features will be carried our'

Feature and terrain data should be delivered in both hard copy and digital

format.
The detailed survey will be completed in four parts;

l. Benchmark Survey (Closed loop traverse)

2. ToPograPhic SurveY

3. Command Area Survey (Closed loop traverse)

4. Profile and Cross-Section Survey

1. Bench Mark SurveY

In the first step of the survey, Surveyor needs to start vertical & horizontal control

point survey by closed t.ur"ir". All of the calculations for error adjustrnents and

distribution of errors will be carried out properly; once the benchmark is finalized, the

Surveyor should proceed with the .".ond step. The benchmarks will be established in

every50haandatpermanentStructureso,u,p".requirement.Allbenchmarkswillbe
located in sites thai should remain stable and undisturbed throughout project

construction activities and will be constructed as per specifications'

2. TopograPhic SurveY

Once control points 
-(il"r.t 

.urts) are fixed, the Surveyor will start topographic

Surveysthatwillalso.coverfixirrgofalignment(fornewcanal/embankments).The
.p"gr"pf,i. *up *itt i. pr.pur.i in sofi and hard copies. All of the readings (co-

ordinate readings) will be .submltted in Excel Spreadsheet form or as per requirement'

lnterpolation fo, 
"ontor* 

should comply with tie actual site conditions and accurately

reflectchangesinslopesandground.confrguration.Topographicsurveysinstructure
locations should u. Lt*t"a-,and complJte, to accurately reflect conditions and

elevations related to design requirements'

3. Command Area SurveY

A closed loop t.uu".IJrr.i"y will be carried out to find the Gross Irrigable Command

AreaandNetCulturalCommandArea.Inthecommandareamapallminor
(secondary/sub..condury)canalsandotherimportantphysicalfeaturesshouldbe
shown.
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Whenever alignment crosses special features (Structures, Depressions or other
geographical features etc.), the closer cross-sections of that poftion(i.e. u/s and d/s of
structure) must be taken. The plotted profile and cross section will be prepared in soft
and hard copies along with data in excel spread sheets.
Detail cross section and profile for the cross drainage work will be carried out
independently clearly indicating drain/river bed level and high flood level as
mentioned above. Similarly, detail cross section and profile for the settling basin
location/s will be carried out independently.

vii) Geological Study & Geomorphologic study
In this study the following points related to river, its catchment area and all the
considered head work (Darn)/canal alignment/corrmand area will be studied in detail.

i) Topography

ii) Nature and structure of the surface soil

iii) Nature and strucfure of local as well as regional geology

iv) Possibility of change of carchment

v) Nature, size and quantities of debris carried by the river

vi) lntensity, duration and distribution of rain in the catchment

vii) Vegetation, cultivation etc. of the catchment

viii) Existence of reservoirs, lakes etc in the catchment

ix) Existing and/or existed head work/intake/canal alignment or other hydraulic
structures across the river/drainage in the vicinity of the proposed head work
site with their details as much as possible. If the proposed head work/canal is
suggested to build in lieu of the existing/damaged structure. the salvage value
of the same must be rvorked out and provided in the report

x) Other information as per need

viii) Hydro- meteorological Study
Hydro-meteorological survey is one of the irnportant tasks for assessing crop watcr
requirements of various crops to be proposed in the project area and the design f'lood
discharge of the headworks/drain crossings. Under this task, relevant hydro-
meteorological data of the rivers/drains will be collected, if they are gauged, from
secondary sources (published and unpublished data of DHM). The long-terrn data of
these rivers shall be collected and the low flow as well as flood discharge will be
analyzed. The hydrological analysis of these river systems shall be carried out witlr
the help of frequency analysis in case the long-term data are available. In case of
absence of long-term data, other methods such as regional, rational, or irical
methods shall be adopted to analyses the hydrological information. change

shall beassessed, measures to climate proofrisks s\))e
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suggested and climate risk assessnrent report shall be prepared'

Beside collection of hydro & meteorological data from DHM, for determination of all

design data the hydrologist will carry out a detailed hydrometrical survey and

hydllogical study lf the iiver along with the headwork/intake and cross drainage site

which will include but not limited to the following:

intake site and cross drainage site

condition) of the river-at proposed head worlc/intake site, at about 1000 m up-

stream and 1000 m down-stream wherein High Flood Level (HFL), Low water

Level (based on local enquiry, LWL), Lowest Bed Level (LBL), area of cross-

section, and geological profile with silt factor of each strata (at proposed he-ad

work/intake site oriiy; shall be indicated. However, the scale of the drawing for

horizontal and vertical should be the same'

intake axis *t i"tt should be extended 1000 m U/S and 1000 m D/S along the

thalweg (lowest level) of the river

return periods

maximum discharge

Calculation) and sediment contentration for design of dam for possible siltation'

maintenance of the head worlddam/intake and cross drainage

ix) Environmental StudY
The most suitable site for the headwork/canal alignment based on the-ffilve

characteristics of the site as well as the catchment area will be selected' The selected

site will be clearly indicated in tlte map and all the characteristic features ofthe chosen

head work site/ canal alignment will be given, in order to facilitate easy reference

while designing the head work/canal The environmental study will be carried out i'e

identifying the environmental changes due to the proposed structures and the outcomes

of the study need to be Presented clearly in the form of recommendations and

uently be considered in detail de Environmental Safeguard

t,s
CIr-o()a

+f
is to be followed.
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vulnerable area of landslide/soil erosion will be evaluated & mitigation measures willalso be proposed.

x) Socio-EconomicStudy
The socio-economic survey will be carried out to determine the social structure of thecommunity and its ecouomic starus. The survey includes the collection of quantitativeand qualitative data and information on social structur", ,o.io-"rltural institutions, andeconomic activities of the farmers of the scheme command ur.u. so*. of social andeconomic indicators of the communily are as follows:
Social indicators:

o willingness/commitment- verbal request, fonration of committee, submission
ofrequest form;

. Socialcomposition_homogeneity, diversity;
o Education- literacy, school and college, awareness about irrigated agriculture,prior experience on irrigation;

. Rural organization- parma, Guthi, etc;
o Family size- male/female, economically active members,
o Migration- temporary, permanent, foreign/urban areas;
o Economic indicators:

' Land holding size- rand ress, marginar rand hording (for Terai < I ha & for hiils<5 ropani), land lords (for Terai> l0 ha & for hillJ> 2 ha);
e Main occupation- agriculrure, service, labor, foreign service, business;
o Source of income- agriculture, service, remittance etc;
o Standard Formats will be used

' Expenditure- food, cloth, schooring, festivars, rivestock, agricurrure

social Safeguard (SS) Studies & Gender Equality and Social Inclusion (6ESI) srudieswill be carried out comprying Sociar Saieguard & GESI guiderines prepared forDepartment of Irrigation.
with reference to above guidelines, Indigenous peopre (rp) inventory &Involuntary/voluntary Resertremenr (IR) pran, and Gender Attion iran (GAp) wiil beprepared.
An assessment of activities of wUA will be made, if exists; if a wUA doesn,t exist,what is the possibility of creating a viable WUA?
with interaction with beneficiary fanners/Municipalities records, the number ofbeneficiary households/population, woman headed HH/population and presence ofmarginalized farmers. disadvantage group, randress popuration, rand hording size. rand
use will be evaluated.
With interaction with beneficiary farmers/ Municipalities, the average income of thepro3ect arca & othcr cconomic parameters will be assesscd, incl uding seasonal

migration, education lcvel & source of income than

Study Norms, 20gl
Department of Water Resources and Irrigation
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agriculture,percentagecfpopulationinvolveinagriculture'grossincomefrom
agriculture & other business'

o Existing croPPing Pattern,

o Existing croP Yields,
o Inputs used and its availabilitY,

r Marketing facility and labor situation

o Food SecuritY
. f*irting & Anticipated Inigation/lVater Management Practices

. AccessibilitY

1.2.2.1.4. DATA ANALYS$, EVALUATION AND DESIGN

detailed data obtained from field surveY and in shall be analYzed and

;?rffilxlil:i#:'.rricultural survey wiI include data and information regarding

the soil type, land u.. ui'd agriculture pracrices of the command area to be proposed'

The soil survey will include the assessment of the type of soil in.the command area

anditssuitabilityforirrigatedagricttlture'Thesoilsmaybealluvial,sandy,graveland

?i:tffifl::oru*", will incrude the general assessment on land use in the command

areawhichmayclassifyinpercenttheagriculturalland,forestland,grazingland,
wetlantls, National Parks and reserve forest area'

Theagriculturesurveyincludesthecollectionofdataandinformationon:

xii) Construction Material Survev

BorrowPits:Borrowpitsmaybesituatedonbothsidesoftheembankment
depending on the 

""ulruiiitv 
oii1,. ,o1. It shall be located in places approved by the

client,butshallnotbewithinten(10)metresfromthetoeofacompletedembankment
orotlrerworks.Possibilityofutilizingtheborrowpitsinfutureasfishpondsbythe
ownersofthelandshallbeexplored.Incasetheownerswishtouseborrowpitsaslrsh
ponds, the depth of tf"'pli' tuy be up to 3.3' In such cases' the borrow pits shall not

becontinuousoverlengthsofmclrethanl00m.Astripofnolessthan30matthe
level of the original g.oLo shall be left between the pits. In other cases, borrow area

shall be arranged in .uJ u ,un.,., that the ground elevation of so arranged borrow

areas will be more o, l.*. the sarre as the nei;hboring area,^so that rain water will not

stagnate in the borro;;;.;r. The required tipe of tests of borrow material shall be

carried out as per standard set by the project'

0ther construction materials:

Sourceofothernaturalconstructionmaterials,suchascourseandfineaggregates'
sand, stone etc shall be explored in the vicinity of construction sites as far as possible'

The required or,"r,, or-iiese material, ,hail be carried as per standard set by the

project.
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. Type and Capaciry of Spillwayo operation and Maintenances Plan of Dam with due consicleration of MaximumDesign flow and spillway capacity. Gravity pipe/open canal systenr or lift systemo Existing cropping pattern and cropping intensityr Incorporation of other existing/p.ipe linedTpotential surface/ground waterirrigation systems in the pranning ind iesigning Lf this stuay 
- - o- - --',

. Conjunctive use of ground and surface *ut".. -

1.2.2.1.5. DETATL COST - ESTIMATE

Approved District Rates for labor and materials at the project sites will be collected oranalyzed' Detail rate analysis, detail quantity a cost estimates along with bill ofquanriry (BoQ) will be prepared.

1.2,2. 1.6, ECONOMIC ANALYSB

crop Budget without and with Irrigation System will be prepared and Benefit/costRatio and Economic lnternal Rate of Retu. ipnn) will be evaluated; conclusion andRecommendation wilr be made based on economic & other indicators.

1.2.2.1.7, TENDER DOCUMENTS AND PROCUREMENT PLAN

o procurement risk assessment shall be carried out.
' Capacity of national contractors shall be assessed for executing works of similar

nature and size.
o procurement plan including packaging of works (NCB and/or ICB, as perrequirement) with estimated time und 

"ort 
shalr be prepared.

Bidding documents following national antl/or intemational practices shall beprepared.

1.2.2,1.8. ANNEXES

Department of Water Resou
Study Norms,208l
Lrces and Irrigation

Available discharge in the source river for round the year irrigation.
Type of Dam and height of Dam
Storage Capacity
Submergence area
Saf'ety of Darn/intake wrth respect to surface flow, sub surface frow anclfloatation

Annexes will include details of compiled data, des igns and calcularions, biddingdrawings, minutes of community meetings and consent letters of land
besides that photographs of si tes/location (lntake, comrnand area, align

meeting) luded. Total station/GpS data will bewttt))nc

(% 4,
copy

Di

N
xA

{

4 1.23

ry
r Generalw

f>'



oo-

'26

,E

Wa\et

0urbar.
Study Norms,208l

Department of Water Resources and [rrigation

1.2.2.1.9. STL|DY TEAM

Theworkingteamtbrfielrlandofficeworkshallconsistsofminimurnbutnotlimited,
tothefollowingkeyp.''o"n.rtogetherwithadequatesupportingHumanResources.

or/

PersonnelS.N.

Professional StaffA

Team Leader/CivilI

ilGeotechnical2

3

RS/GIS4

StaffB

I

2

Economist3

GESI4

5

Auto Cad6

Assistant7

Office assistant8

Prism man9

Labourl0

F \"Y
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Department of Water Resources and lrrigation

1.3. INTERBASIN TRT{NSFER MULTIPURI'OSE IRRIGATION PROJECTS

Note : This section covers all conrponents of Interbasin Transfbr Multipurpose Irigation
Projects tilltailrace or IllW site of'Canal intake. Field rvork and desk work related to II/W site

of Canal Intake, settling Basin. Command area, Canal Alignment, Clross Drainage Works; etc

shall refbr tiom Section I .l . ROR Schemes and Pond lrrigation from respective stage of study.

T.3.1. IDENTIFICATION OF INTERBASIN TR,ANSFER MULTIPURPOSE IRRIGATION
PROJECTS

Field Work

i- Human Resources required:

Team leader/Water Resource Expert I

Hydropower Engineer I

Hydraulic Design Engineer I

Geologist I

Environment Engineer I

Transmission line Engineer I

Sociologist I

Surveyor I

RSiGIS Expert I

[{ydrologist I

Sociologist 0.50

Supporting Staff 2

I-abour 4

ii- Performance criteria:

All Projects 7 days

Office Work

1.3.l.I.l. Compilution, Analysis und Report presentation

i- Human Resource required:

'feam leader/Water Resource Expert I

125
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Hydropower Engineer I

Hydrau lic Design Engi neer I

Geologist I

Environment Engineer 0.5

Electrical Hngineer' l

Transmission line Engr neer 0.5

Surveyor 0.2s

RS/GIS Expert I

Draft Person I

Financial Analyst 0.5

Hydrologist I

Sociologist 0.5

Construction Plannt:r 0.2s

Road Engineer 0.25

Office Assistant I

ii- Performance criteria:

All Projects 2l days

1.3.1.1.2. OfJice spoce, Office and Field Equipment

Field Equipment. Field Consurnables and

ofllce space. office equipmerrt such as

Computer. Scanner, Photocopy, Printer,
Plotter, Toner, Cartridge, Binder, Stationary,

AllConsumables et<:

l5 % of Total Cost of Fluman
Resources (Office+ Field)

1.3.1. 1.3. Transportation

Estimate for travel expenses shall be made based on means of transportation,
market rate of transportation lreans and days required for travelling(to reach the
field (work site) and return back).

GN
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TERMS OF REFERENCE FOR IDENTIFICATION OF INTERBASIN TRANSFER
MULTIPURPOSE IRzuGATION PROJECTS

1,3.1.1.4. GENERAL:

Department of Electricity Development (DoED) has prepared and issued the national
standard guidelines for studies of hydropower projects in Nepal. The DoED
Guidelines, in general, cover the scope of work in defined formats for different phases
ofstudies and also provide specific details for each ofthe phases. The Guidelines have
categorized the study phases in following manners:

o Reconnaissance/Preliminary or Desk Sfudy
o Pre-feasibilityStudy
o Feasibiliry Srudy and
r Detailed Design Study

It has been assumed that scope of hydropower component studies (different phases of
studies as mentioned above) cover the study work from headworks (Darn, weir,4tarrage
) up to the tail race of power house and from there the study fall under the scope of
inigation component studies.

1.3.1.1,5. IDENTIFICATION/ RECONNAISSANCE/ DESK STT.]DY:

Hydropower studies often start from a reconnaissance or desk study phase where a
quick assessment is made to determine whether a full feasibility study of the project
should be carried out. This is because feasibility studies of a hydropower project
require more time and investments based on the size of the project. A multi-
disciplinary team of experts is required to carry out the feasibiliry study. Similarly, a

number of investigations and tests (flow measurements, sediment analysis and
geophysical tests etc.) have to be carried or,rt during the course of the study.
The desk study. on the other hand, is done based on available information about the
site, although a quick site visit is also sometimes carried out. If the finclings of the desk
study indrcate the project could be technically feasible and financially viable, then a
full feasibility study (or a pre-feasibility stucly) can be carried our.
The identification/reconnaissance or desk study report, tbr all capacity ranges and
types, should include at a minimum, the following salient features of the project with
following information :

L Project location including boundary points (four comers) of the project arca in
longitude and latitude.

2, Basic information about the river hydrology such as catchment area, expected mean
annual flow, minimum mean monthly discharge and proposed design discharge.

3. Proposed project compouents with design parameter
a. Dam/weir location and type, type of intake (side, frontal) weir, side intake,

settling basin Settling basin: length. lvidth and number of chambers.
b. Details about other lvaterways such as headrace tunnel, headrace canal or pipe,

forebay or surge shaft and penstock pipe
imensions of fhe structures and whether this

4
c. Powerhouse: tentative d:

,1
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Durbar,
artment of Water Resources and Irrigation

surface or uuderground type of structure

d. Generating units: number of turbine/generator units, type and capacity

4. Transmission line: estimated length to interconnection point in the national

electriciry grid and voltage level'

5. Power and energY estimate:

a. Gross head

b. Installed caPacitY

c. Total annual energy

d. Total dry energ)/

e. Total wet energY

If based on the information available, the installed capacity cannot be ascertained, then

a feasible range for the capacity can also be proposed. The proposed layout should be

tentatively shown on the available topographic map'

The requested study area coordinates should also be shown in this topographic map' A

brief description of the regional geology, as well as the geology of the project area,

shoulcl be piovided. This should also include discussions on seismicity in the project

site. Based on current market prices or unit cost of recently built hydropower plants in

the vicinity of the project area (or in similar areas), attempts should be made to

estimate the cost of the lroposed project. Based on estimates of energy generation and

project cost, the desk study shoutd recommend whether a full feasibility study should

be carried out.

Similarly, any environmental study (IEE or EIA) that is required according to the

prevailing acis of the Government of Nepal should be mentioned. If there are water

straring is'sues in the project area or downstream requirements, these issues should also

be mentioned in the studY.

1.3.1.1.6. MODE OF PAYMENT

Mode of Payment for consulting services shall be decided by the Client based on the

duration of services, stage of reporting, prevailing procurement rules and regulations'

donor agencies' lines, if any, and availability of funds.
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1.3.2. PRE-FEASIBILITY STUDY OF INTERBASIN TRANSFER MALTIPURPOSE
IRRIGATION PROJECTS

Field Work

1.3.2.1.1. Headwork Site,Intuke und Settling Busin

A. Site Selection
i- Human Resources required

ii- Performance criteria:

B. Benchmark survey
i- Human Resources required:

729

qil-
F
(

to
(^
(

w\\
ev

Team Leader 0.1

Hydropower Engineer I

Geologist I

Dam Expert I

Hydrologist I

Surveyor l

Sociologist I

Environmental Expert I

CivilEngineer 5

Sub-Engineer/Assistant Geologists/ Assistant
Hydrologists/Assistant Surveyor

I

Assistant 2

Labour 4

River Width < 25 m 2 day

River Width 25-l00rn 2.,5 dav

River width > l00m 3 day

Hydropower Engineer 0.1

Surveyor I

Civil Engineer I

S ub-Engineer/Assi stant Geologi sts/
Assistant Hydrologists/Assistant Surveyor

2

Assistant 2

Labour 4

y'/
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Department of Water Resources and Irrigation

ii- Performance criteria:

l0 BM/DayAll Projects

C. Geological Survey
i- Human Resources required:

Hydropower Engineer 0.1

Geologist I

Engineering Ceologist/ Geotechnical 0.1

Assistant I

Labour 4

ii- Performance criteria:

All Projects I Sq. Km/day

D. Hydrological Survey
i- Human Resources required

ii- Performance criteria:

Hydropower Engineer 0.1

Hydraulic Engineer 0.1

Hydrologist I

Civil Engineer

Assistant

J

I

Labour J

All Projects 2 days

E. River Morphology & Sedimentation
i- Human Resources required:

$
130
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Geologist I

Hydraulic Engineer 0.1

0.1Structural Engineer

I,yIlydrologist
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Surveyor I

Civil Engineer 6

Assistant I

Labour 3

ii- Perfbrmance criteria:

\

AII Pro.lects 2 days

1.3.2. 1.2. Canal Alignment/Tunnel Alignment

A. Site Selection
i- Human Resources required

ii- Performancecriteria:

Team Leader I

Hydropower Engineer 0.1

Geologist I

Hydrologist I

Electrical Engineer I

Construction Planner 1

Surveyor I

Sociologist I

Environmental Expert I

Civil Engineer 4

Sub-Engineer/Assi stant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 4

5km/dayAll Pro.iects

/
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B. Benchmark survey
i- Human Resources required:

ii- Perfbrmance criteria:

Hydropower Engineet 0.1

Surveyor I

Civil Engineer I

S ub-Engineer/Assistant Geol ogists/
Assistant Hydrologists/Assi stant Surveyor

2

Assistant 2

Labour 4

All Pro.iects 5 km/day

C. Geological Survey
i- Human Resources required:

ii- Performance criteria:

Geologist I

Engineering Geologist/ Geotechnical
Engineer

0.t

Sub-Engineer/Assistant Geo I ogists/
Assistant Hydrologists/Assi stan t S urveyor

I

Assistant I

Labour 6

All Prqiects 5 Km/day

1.3.2. 1.3. Surge shaft/Foreboy

A. Site Selection
i- Human Resources required:

e

s G ry

ITeam Leader

Hydropower Engineer I

Geologist I

Engineering Geologist/ Geote:chnical I,/
L32
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Engineer

Hydraulic engineer I

Structural engineer I

Dam Expert I

Hydrologist I

Mechanical Engineer I

Electrical Engineer I

Construction Planner I

Surveyor I

Sociologist I

Environmental Expert 1

CivilEngineer I

CAD Expert I

Sub-Engineer/Assistant Geologists/
Assistant Assistant

I

Assistant I

Labour 6

ii- Performancecriteria:

All Pro.iects I day

B. Benchmark survey
i- Human Resources required:

133
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Hydropower Engineer 0.1

Dam Expert 0.1

Surveyor I

Civil Engineer I

Sub-Engineer/Assistant Geo logists/
Assistant Hydrologists/Assi stant Surveyor

I

Assistant I

Labour 4
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Department of Water Resources and lrrigation

ii- Performance criteria:

C. Geological SurveY

i- Human Resources required:

ii- Perfbrmance criteria:

1.3.2.1.4. Powerhouse

A. Site Selection

i- Human Resources required

s
734
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I

l0 BM/dayAll Projects

Geologist I

Engineering Geologist/ Geotechnical 0.1

Sub-Engineer/Assistant Geologists/

Assistant Assistrlnt

I

Assistant 1

Labour 6

ldayAll Projects

ITeam Leader

1Hydropower Engineer

IGeologist

0.1Engineering Geologist/ G,:otechnical

1Dam Expert

IHydrologist

1Mechanical Engineer

IE,lectrical Engine^er

IConstruction Planner

I
,Sociologist
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Environmental Expert I

Civil Engineer 2

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 6

ii- Performancecriteria:

All Projects I day'

B. Benchmark survey
i- Human Resources required

ii- Performance criteria:

Hydropower Engineer 0.1

Surveyor I

Civil Engineer I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Labour 4

All Pro.iects l0 BM/day

C. Geological Survey
i- Human Resources required:

135
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Geologist I

Engineering Geologist/ Ceotechnical
Engineer

0.1

Sub-Engineer/Assistant Geologists/
Assistant Hydrologi sts/Assistant Surveyor

I

Assistant I

Office Assistant I

Labour 6
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Department of Water Resources and lrrigation

ii- Performance criteria:

All Projects I sq km/day'

1.3.2. 1.5. Tailruce Tunnel/Canal

A. Site Selection
i- Human Resources r,:quired

ii- Performance criterier:

)

Ist
uYU

r

Team Leader I

Hydropower E,nginee'r I

Geologist I

Engineering Geologist/ Geotechn ical
Engineer

I

Hydraulic engineer I

Structural engineer I

Dam Expert

Hydrologist

I

I

Mechanical Engineer' I

Electrical Engineer I

Construction Planner 1

Survevor I

Sociologist I

Environmental Expert I

Civil Engineer 5

Sub-Engineer/Assistant Ceo logists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 6

All Projects I day

s 136
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B. Benchmark survey
i- Human Resources required:

ii- Performance criteria:

C. Geological Survey
i- Human Resources required;

ii- Performance criteria;

1.3.2.1.6. Penstock Alignment

A. Site Selection
i- Human Resources required:

wtfN 4
t"
$

{\

f\2\

Hydropower Engineer
0.1

Surveyor

Civil Engineer

Sub-Engineer/ 'Assistant Geologists/
Assistant Assistant

Labour
4

All Projects l0 BM/day

Geologist

Engineering Geologist/ Geotechnical 0.1

,ngineer/AssSub-E stant Geo o sts/gi
Ass istant H stant S

Assistant

Labour
6

All Projects 3 km/day

Team Leader

Hydropower Engineer

Geologist

ng Geologist/ GeotechnicalEngineeri

.4
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I
Structural Engineer

Mechanical Engineer
3

Civil Engineer

Sub-Engineer/
Assistant

GeoAssistant ,logists/

Assistant
6

[.abour

ii- Performance criterttt:

B. Benchmark surveY
i- Human Resources r':quired:

ii- Performancecrlterla

C. Geological SurveY
i- Human Resources required

ii- Performance cntella:

b{

4
sl
N

v

1 day
AllProjects

0.1
Hydropower Engineer

Surveyor
I

Civil Engineer

Sub-Engineer/
Assistant

Geologists/Assistant

4
Labour

10 BM/daYAll Projects

I
Geologist

Sub-Engineer/Assistant
Assistant

Gr:ologists/

Assistant
6

Labour

I 3 krr/dayAll Projects
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1.3.2.1.7. Study of llater Recipient River

A. Geological Survey
i_ Human Resources required:

ii- Performance criteria

B. Hydrological Survey
i- Human Resources required:

ii- Performance criteria:

d

4

,w

Hydropower Engineer 0.1

Geologist

Engineering Geologist/ Geotechnical 0.1

Dam Expert

Sub-Engineer/Assistant Geologists/
Assistant

Assistant

Labour 4

All Projects 5 km/day

Hydropower Engineer 0.1

Hydraulic Engineer I

Dam Expert

Hydrologist

Civil Engineer 3

Assistant

Labour
3

All Projects 2 days
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C. River Morphology and Sedimentation

i- Human Resources rcquired:

ii- Perfonnance criteria

1.3.2.1.8. Transnission Line (Power Supply and Evacuation)

A. Electrical SurveY
i- Human Resources required:

ii- Performance critetja:
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0.1
Hydropower Engineer

I
Hydraulic Engineer

0.1
Structural Engineer

I
Dam ExPert

Hydrologist
I

Surveyor
6Civil Engineer

Assistant
.,

Labour

2 daysAll Projects

0.1
Hydraulic Engineer

Dam Expert

Hydrologist

Electrical Engineer
JCivil Engineer

Assistant
JLabour

5 km/dayAll Projects
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ii- Performance criteria

Office Work

1.3.2.1.9, Compilation and Report preparution

i_ Human Resources required:

ii- Performancecriteria:

B. Geological/Geotechnical Survey
i- Human Resources required:

r,[/ .r d,ul

fr(

,qY

Team Leader

Engineering GeologisV Geotechnical 0.1

Assistant

Labour
4

All Projects 5 kmiday

Team Leader

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechnical

Hydraulic Engineer

Hydrologist

Mechanical Engineer

Electrical Engineer

5 days I rrigation rvithoutProject Hydropower component
10 days Irrigation Project Hydropowerwith MW<5
20 days Hydropowerwl thIrrigation Project 5 MW20
30 days lrrigation Proj Hydropower >20ect with MW

\ l^{
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t.3.2, l, 10. Socio Economic Analysis

i- Human Resources required:

ii- Performance critena:

1.3.2,1.11. Rate Analysis antl Cost Estimation

i- Human Resources required:

t42
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Team Leader
I

Surveyor

Agronomist

Sociologist

Economist

Office assistant

onentHithoutw compydropowerProject2 days
MW<5ect with HydropowerProjIrri6iation3 days

-205 MWwithect HydropowerProjrrigation5 days
w20 Mwith Hydropowerlrri Prolectgatlon7 days

Team Leader
2

Hydropower Engineer
I

Engineering Geologist/ Geotechnical

Hydraulic Engineer
2

Structural Engineer
I

Mechanical Engineer

Electrical Engineer
1

Construction Planner

Sociologist
I

Economist
4Civil Engineer
ICAD ExPert

Sub- Engineer/Assistant Geolo gists/

AssislantH
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Office assistant I

ii- Performance criteria:

1 days Irrigation Project without Hydropower component

2 days Irrigation Pro.iect with Hydropower <5 MW

3 days Inigation Project with Hydroporver 5 -20 MW

5 days lrrigation Project rvith Hydropower >20 MW

1.3.2.1.12. Report Preparation and Printing

i- Human Resources required

ii- Performance criteria:
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Team Leader I

Hydropower Engineer 2

Engineering Geologist/ Geotechnical
Engineer

I

Hydraulic Engineer I

Structural Engineer 2

Mechanical Engineer I

Electrical Engineer I

Construction Planner I

Sociologist I

Economist I

Civil Engineer 4

CAD Expert I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

4

Office assistant I

2 days Irigation Pro.iect rvithout Hydroporver component

3 days Irrigation Project rvith Hydropower <5 MW

5 days Irrigation Project with Hydropower 5 -20 MW

7 days lrrigation Project with Hydropower >20 MW
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l. 3. 2. 1. I 3. Geotec h nical Investigation

Geophysical Investigations (seismic or electrical or electromagnetic) at main structural
locations i.e. axis of headrvorks, settling basins, tunnel entry and exit portals, faults,
shear zones. folds along tunnel alignment or other location. surge shaft/ tbrebay,

penstock alignment, power house. tailrace and other geological abnormalities that
shall be encountered during the construction ofthe project shall be carried out as per

the norms of geophysical investigation that gives the subsurface information up to the

depth of 30m.

1.3.2.1.14. OfJice Spuce und Ollice and Field Equipment

Field Equipment. Field Consumables and

oftce space. oft'ice equipment such as

Computer, Scanner, Photocoprr, Printer,
Plotter, Toner, Cartridge, Binder. Stationary,

AllConsumables etc

l5 % of Total Cost of I Iurnan
Resources (Office+ Field)

I.3.2. l. I 5. Transportution

Estimate tbr travel expenses shall be made based on means of transportation, market

rate of transportation means and days required fortravelling (to reach the field (work
site) and return back). Local transportation facility shall also be provisioned. if
required. In case of Intemational Expat provision shall also be made for his/her
transportation from country'of origin to and from Nepal.

Note 1: Cuidelines fbr Study of llydropower Projects prepared by Department of Electricity
Development (DoED) shall be referred for the Tenns of Reference and scope of rvork fbr the Pre-

Feasibility Study.
Note 2: Survey related to Command area like Area verification survey, Agricultural Survey,

Agricultural Soil Survey, Socio-Economical Survey and others as per required shall be followed
from I .l ROR Schemes and Pond Irrigation respective level of Study
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Study Norms, 2081

Department of Water Resources and lrrigation

1.3.3. FEASIBILITY STUDY OF HYDROPOWER /INTERBASIN
COMPONENT OF MULTIPURPOSE/ IRRIGATION PROJECTS

Field Work

1.3.3.1.1. Headwork Site and [ntuke

A. Site Selection
i- Human Resources required:

TRANSFER

Team Leader I

Hydropower Engineer 2

Geologist I

Engineering Geologist/ Geotechnical
Engineer

I

Hydraulic Engineer 2

Structural Engineer I

Dam llxpert I

Hydrologist I

Mechanical Engineer I

Electrical Engineer I

Construction Planner I

Surveyor I

Sociologist I

Environmental Expert I

Civil Engineer 5

CAD Ilxpert I

Sub-Engineer/Assistant Geologists/ Assistant
Hydrologists/Assistant Surveyor

I

Assistant -)

Labour 8

ii- Performance criteria:

t45

U t,qn* t/

tl

River Width <25 m 2 day

River Width 25-100m 2.5 day

River r,vidth > l00m 3 clay

s v/\dX,
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Study Norms,2081
Department of Water Resources and Irrigation

B. Layout survey
i- Human Resources r,lguired:

ii- Performance criterie :

Team Leader 0.r

Structural Engineer 0.1

Surveyor I

Civil Engineer I

S ub-Engineer/Assi stant Geo logists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 4

All Projects 0.5 sq km/day

C. Topographic survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Hydraulic Engineer t

Surveyor I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 4

All Pro.jects 0.2 sq.km/day

D. L-Sec & X-Sec Survey
i- Human Resources required:

a

Hydropower Engineer 0.r

Hydraulic Engineer rJ 0.1

\

y/
.{
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ii- Performance criteria:

E. Benchmark Survey
i- Human Resources required

ii- Performance criteria:

F. Geological Survey
i- Human Resources required:

- otu

\
rys

Surveyor

Engineer/AssistantSub- Geologists/
Assistant

Assistant
I

Labour
4

All Projects
5 days/km

Team Leader
0.1

Hydropower Engineer 0.t
Surveyor

Civil Engineer

Engineer/AssistantSub- Geologists/
Assistant 2

Assistant
2

Labour
4

All Projects 5 km/day

Team Leader
0.1

Hydropower Engineer
0.1

Geologist

Engineering Geologist/ Geotechnical 0.1

Dam Expert I
Assistant

Labour
4

u-
fr<.
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ii- Performance crlterla:

Study Norms,2081

Departrnent of Water Resources and Irrigation

G. HYdrological SurveY-' --' - '- fr,r*un Resources required:

ii- Performance criteria:

H. River I\Iorpholog.v- & Sedimentation

i- Human Resources requlred:

w,{'

\

( lx ^.t-rJs>9
oo

U)

\

I Sq.km/daY
All Projects

0.1
Hydropower Engineer

1

Hydraulic Engineer

Dam ExPert

Hydrologist
-1

Civil Engineer

Assistant
3

Labour

2 days
All Projects

0.1
Team Leader

HydroPower Engineerr

Geologist

Hydraul ic Engineet
0.1

Structural Engineet

Dam ExPert

Hydrologist

Surveyor
6

Civil Engineer

Assistant
3

Labour

s
ur Y d\ Di General
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I
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Study Norms, 2081

Department of Water Resources and lrrigation

ii- Performance criteria:

1.3.3. 1.2. Settling Basin /Desander

A. Site Selection
i- Human Resources required:

ii- Performance criteria:

B. Layout survey
i- Human Resources required:

Yr' 4t/s
,\r

All Projects 2 days

Team Leader
0.1

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechnical

Hydraulic Engineer

Structural Engineer

Electrical Engineer

Construction planner

Surveyor

Sociologist

Economist

Environmental Expert

Civil Engineer
2

CAD Expert

River Width < 25 m I day

1.5 day

2 day

Team Leader 0.1

Structural Engineer 0.1

Surveyor

Civil Engineer
I

_.#.

1.49
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tuver Width 25-100m

River width > l00m
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Sub-Engineer/
AssistantAssistant

GeoAssistant logists/

Assistant
4

Labour

Study Norms,208l

Department of Water Resources and Irrigation
0urbar,'

ii- Performance criteria

t_r
C. Benchmark survey

i- Human Resources required:

D. L-Sec & X-Sec SurveY

i- Human Resourccs required:

\

V
I\ 9*"

o\c'

E
Sr'J 4,

d Krn/DaYAll Projects

0.1
Team Leader

0.1
Hydropower Engineer

0.1
Hydraulic Engineer

0.1
Structural Engineer

Surveyor

Civil Engineer

Sub-Engineer/ Assistant Geologists/
'Assistant

Assistant
Assistant

4
Labour I

l0 BMidaYAll Projects

0.1
Hydropower Engi:reer

Surveyor

rleologists/AssistantSub-,Engineer/

Assistant H
Assistant

4
Labour

V ,"/
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Study Norms, 2081
Depa rtment of Water Resources and Irrigation

ii- Performance criteria:

E. Geological Survey
i- Human Resources required:

ii- Performance criteria:

1.3.3.1.3. Canal Alignruent/Tunnel Alignment

A. Site Setection
i- Human Resources required

4.
1s1

s \

ry

All Projects 5 days/km

Team Leader
0.1

Geologist

Engineering Geologist/ Geotechnical 0.1

Surveyor

Sub-Engineer/ 'Assistant G sts/eologi
Assistant 'Assistant

S

Assistant

Labour
8

All Projects 3 Km/day

Team Leader

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechn ical

Structural Engineer

Dam Expert

Hydrologist

Electrical Engineer

Construction Planner

Surveyor

Agronomist

M/

\r--'J

I

I

I

I

I

I

I

I

I

H W
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Study Norms,2081

Department of Water Resources and Irrigation
Durba(,

ii- Performancecriteria:

B. LaYout survey
i- Human Resources required

ii- Performance criteria:

C. Benchmark surveY
i- Human Resourc':s required:

,-/
\ C-

\

N
4,

$0/

Sociologist

Economist

Environmental ExPert
4

Civil Engineer

/ Assistant Geologist/Assistant
AssistantH

Engineer

Assistant
4

Labour

5knV daY
All Projects

0.1
Team Leader

0.1
Structural Engineer

Surveyor

Civil engineer

Sub-Engineer/Assistant Geologists/

Assistant
'Assislant S

Assistant
4

Labour

6 Km/DaYAll Projects

0.1
Team Leader

0.1
Hydropower Engineer

Surveyor

Civil Engineer
2

/Assistant

\
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Study Norms,2081
Department of Water Resources and Irrigation

Assi stant Hydrologists/Assistant Surveyor

Assistant 2

Labour 4

ii- Performance criteria:

AllProjects 5 Km/day

D. Topographic survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Hydropower Engineer 0.1

Surveyor I

Sub-Engineer/Assi stant Geologi sts/
Assistant Hydrologists/Ass istant Surveyor

I

Labour 4

All Projects 0.2 sq km/day

E. Geological Survey
i- Human Resources required

ol
ry153 bl-,

$
Qr

&v

Team Leader 0.t

Geologist I

Engineering Geologist/ Geotechnical
Engineer

0.1

Sub-Engi neer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 6

0 W



Study Norms, 2081

Department of Water Resources and Irrigation

ii- Performance criteria

All Projects I sq.km/day

1.3.3.1.4. Surge shaJUForebav

A. Site Selection
i- Human Resources required:

ii- Performance criteri:r:

Team Leader 1

Hydropower Engineer I

Ceologist I

Engineering Geologist/ Geotechnical
Engineer

I

Hydraulic Expert 1

Structural Expert I

Dam Expert I

Hydrologist I

Mechanical Engineer 1

Electrical Engineer 1

Construction planner I

Surveyor I

Sociologist I

Environmental Expert I

Civil Engineer I

CAD Expert I

Sub-Engineer/Assistant Geol ogists/
Assistant Hydrologists/Assistant Surveyor

1

Assistant I I

Labour 6

All Projects I day

r
H1
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Study Norms,2081
Department of Water Resources and Irrigation

B. Layout survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Structural Engineer 0.1

Surveyor I

Civil engineer I

Sub-Engineer/Assi stant Geologists/
Assi stant Hydrologists/Assistant SurveyoL

I

Assistant I

Labour 4

All Projects 0.5 Sqkm/day

C. Benchmark survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Hydropower Engineer 0.1

Dam Expert 0.1

Surveyor I

Civil Engineer I

S ub-Engineer/Assistant Geologi sts/

Assistant Hydrologists/Assistant Surveyor
I

Assistant I

Labour 1

All Prcr.jects l0 BM/day

D. Topographic survey
i- Human Resources required:

Team Leader 0.1

Hydropower Engineer 0.1

A o{r
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Study Norms,2081
Department of Water Resources and Irrigation

Surveyor I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

1

Labour 4

ii- Performance criteria

All Projects 0.2 sq km/day

E. Geological Survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Geologist I

Engineering Geologi st/ Geotechnical
Engineer

0.r

Sub-Engineer/Assistant Geologi sts/

Assistant Hydrologists/Assistant Surveyor
I

Assistant I

Labour 6

All Projects I day'

1.3.3.1.5. Powerhouse

A. Site Selection
i_ Human Resources p5,quired:

ITeam Leader

Hydropower Engineer I

IGeologist

Engineering Geologist/ Ceote chn ical
Engineer

0.1

IDam Expert

Hydrologist IJ

N xi7 L56

\' \v Hi ,Y
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Study Norms, 2081
Departm ent of Water Resources and lrrigation

ii- Performance criteria:

B. Layout survey
i- Human Resources required:

ii- Performance criteria:

C. Benchmark survey
i- Human Resources required:

dra-

7

Mechanical Engineer

Electrical Engineer

Construction planner

Agronomist

Sociologist

Economist

Environmental Expert

Civil Engineer
2

Engineer/Assistantub-S Geo logists/
HAssistant ssistant

Assistant

Labour
6

AII Projects I day

Team Leader 0.I
Structural Engineer 0.1

Surveyor

Civil Engineer

Engineer/AssistantSub- sts/Geologi
HAssistant stant

Assistant

Labour 4

All Projects o.{s Kur/ Day

Team Leader 0.1

N
(\&/
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w
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Study Norms, 2081

Department of Water Resources and Irrigation

D. ToPograPhic surveY' i] Human Resources required:

ii- Performance criteria:

ii- Performance crlte rla:

E. Geological SurveY
i- Human Resources required:

sl(

4x w
G)

0.1
Hydropower Engineer

Surveyor

Civil Engineer

AssistantAssistant

GeoAssistant logists/Sub- Engineer

Assistant
4

Labour

l0 BM/daY
AllProjects

0.1
Team Leader

0.1
Hydropower Engineer

Surveyor

'AssistantAssistant

Geologists/AssistantSub- Engineer/

4
Labour

0.2 Sq km/daY
All Projects

0.1
Team Leader

Geologist
0.1

Engineering Geologist/ Geotechnical

Assistant Assistant

tieolAssistant ogists/Sub-Engineer

1

Assistant
6

Labour

N/

158

r GenetEl a)

oo
2o

(
4

\,d

I

I

I

1

I



Study Norms,208l
Department of Water Resources and Irrigation

ii- Performance criteria:

All Projects I sq km/day

1.3.3.1.6. Toilrace TunneUCanal

A. Site Selection
i- Human Resources required:

ii- Performance criteria:

Team Leader I

Hydropower Engineer I

Ceologist I

E ngineering Geologist/ Geotechnical
Engineer

I

Hydraulic Engineer I

Structural Engineer I

Dam Expert I

Hydrologist I

Mechanical Engineer I

Electrical Engineer I

Construction planner I

Surveyor I

Sociologist I

Environmental Expert I

Civil Engineer 5

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 6

All Projects I day
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. :..,:.' Study Norms,208I
Deparl.ment of Water Resources and Irrigation

B. Layout survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Structural Engineer 0.1

Surveyor I

Civil Engineer I

Sub-Engineer/Assistant GeoJ ogists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 4

All Projects 6 km/ Day

C. Benchmark survey
i- Human Resources required:

ii- Performance criteria:

Team Leader 0.1

Hydropower Engineerr 0.1

Surveyor I

Civil Engineer I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Labour 4

All Projects l0 BM/da1'

D. Topographic survey
i- Human Resources required:

j
d

ve- $2,

Team Leader 0.1

Hydropower Enginerer 0.t

Surveyor I (J

\
/'
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Study Norms, 2081
Dep artment of Water Resources and lrrigation

ii- Performance criteria:

E. Geological Survey
i- Human Resources required:

ii- Performance criteria:

1.3.3.1.7. Penstock Alignment

A. Site Selection
i_ Human Resources required:

ON

Sub-Engineer/ Assistant Geo logists/
Assistant H

Labour 4

All Projects 0.2 sq km/day

Team Leader 0.t
Geologist

Engineering Geologist/ Geotechnical 0.1

Engineer/AssistantSub- Geologists/
Assistant Sstant

Assistant

Labour
6

All Projects 3 km/day

Team Leader 0.1

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechnical I

Structural Engineer

Mechanical Engineer

Agronomist

N
I

.4(
^r H
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Study Norms, 2081

Department of Water Resources and lrrigation

0urbat

ii- Performance criteria:

B. LaYout survey
i- Human Resources required:

ii- Performance criteria

C. Benchm
l-

Lark surveY
Human Resources required:

$l
*

.N,'
L62 ^l-(.\q,,.Cv/a

/L-r12
o

cnd

Sociologist

Economist
J

Civil Engineer

AssistantAssistant

GeoAssistant Iogists/Sub-,Engineer/

Assistant
6

Labour

I day
All Projects

0.1
Team Leader

0.1
Structural Enginee:

Surveyor
I

Civil Engineer

Assistant

Geologists/AssistantSub-,Engineer/

Assistant
4

Labour

6 kn/ DaY
All Projects

0.1
Team Leader

0.1
Hydropower Engir eer

Surveyor

Civil Engineer

Sub-Engineer/ Geologists/'Assistant

SAssistantAssistant
Labour

N ,4x

I

I

1

1
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ceG
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ii- Performance criteria:

D. Topographic survey
i- Human Resources required:

ii- Performance criteria:

E. Geological Survey
i- Human Resources required

1.3.3.1.8. Study of llater Recipient River

. A. Topographic survey
i- Human Resources required:

6,tt'
4 /p

,tyUT

All Projects l0 BM/day

Team Leader 0.t
Hydropower Engineer 0.t

Surveyor

Su b- eer/.Engin Assistant Geologists/
Assistant Assistant

Labour 4

AllProjects 0.2 sq km/day

Team Leader 0.1

Geologist

Engineering Geologist/ Geotechnical

Sub-Engineer/Assistant sts/Geologi
Assistant H istant

Assistant

Labour 6

All Projects 3 km/day

A;
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ii- Performance criteria:
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ii- Performance criteria

B. L-Sec & X-Sec SurveY

i- Human Resources required

ii- Performance criteria:

C. Benchmark SurveY
i- Human Resourc':s required:

Study Norms, 2081

Department of Water Resources and Irrigation

N

N
\

r\ ,l-\\q / (6
\Jt *,/E()

o)a

0.1
Team Leader

0.1
HydroPower Engineer

0.1
Hydraulic Engineer

Surveyor
I

Sub-Engineer/
AssistalltAssistant

Geologists/Assistant

Assistant
4

Labour

0.2 sq.km/daYAll Projects

0.1
Hydropower Engineer

0.1
Hydraulic Enginecr

I
Surveyor

AssislantAssistant

G'Assistant eologists/Sub- Engineer/

Assistant
4

Labour

5 days/kmAll Projects

0.1
Team Leader

0.1
Hydropower Engineer

Surveyor
ICivil Engineer
2Geologistsi

'Asststant

v \,/
JN

I
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rbal, Study Norms, 2081
Department of Water Resources and Irrigation

Assistant 2

Labour 4

ii- Performancecriteria

D. Geological Survey
i- Human Resources required:

ii- Performance criteria:

E. Hydrological Survey
i- Human Resources required:

ii- Performance criteria:

AII Projects 5 km/day

Team Leader 0.1

Hydropower Engineer 0.1

Geologist I

Engineering Geologist/ Geotechnical 0.t

Dam Expert I

Assistant I

Labour 4

All Projccts I Sq,hm/day

Hydropower Engineer 0.1

Hydraulic Engineer I

Dam Expert I

Hydrologist I

Civil Engineer 3

Assistant I

Labour J

All Projects days

N
W4'

{
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,a,, StudY Norms,2081

Department of Water Resources and Irrigation

F. River Morphology & Sedimentation

i- Human Resources required:

ii- Performance critcrta

1,3.3.1.g. Trunsmission Line (Power Supply and Evacuatiott)

A. Electrical SurveY
i- Human Resources required:

NF
t+,t/a
()
oa

0.1Team Leader

Hydropower Engineer

Geologist

Hydraulic Engineer

0.1Sffuctural Engineer

Dam Expert

Hydrologist

Surveyor
6Civil Engineer
IAssistant
3Labour

2 daysAll Projects

0.1Hydropower Engineer

Hydraulic Engineer

Dam ExPert

Hydrologist

Electrical Engineer

3Civil Engineer

Assistant
3Labour

s
ii- Performance cr:teria:

165

General

4

I

I

1

I

I

I

I

I

I



=-%

4o.,
o
E

Study Norms, 2081
Department of Water Resources and Irrigation

B. Geological/Geotechnical Survey
i- Human Resources required:

ii- Performance criteria:

office work (Data collection, compilation, conceptual Design & Report preparation)

1.3.3.1.10. Headwork Site and Intoke

A. Site Selection
i_ Human Resources required;

ry
t/

,/ %.-.,
.A)

,F,ry

AllProjects 5 km/day

Team Leader

Hydropower Engineer 0,t
Geologist

Engineering Geologist/ Geotechnical 0.1

Assistant

Labour
4

All Projects 5 km/day

Team Leader

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechnical

Hydraulic Engineer

Structural Engineer

Dam Expert

Hydrologist

Mechanical Engineer

Construction Planner

Surveyor I

Sociologist

r'
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Study Norms,208l

Depal'tment of Water Resources and Irrigation

B. Topographic Survey including Benchmark and Layout Survey

il Human Resources required:

ii- Performance criteria:

ii- Performance criteria:

C. Geological StudY
i- Human Resources required:

NB^
*-t/a
l_o
c)

U)

Environmental ExPett
3

Civil Engineer

Engineeri Assistant

Assistant H Assistart
Geologists/Sub-

J
Assistant

2
Office Assistant

3 days
River Width 5 25 m

5 days
River Width 25-100m

7 days
River width Z 100m

0.1
Team Leader

0.1
Hydropower Engineer

0.1
Geologist

0.1
Engineering Geologisv Geotechnical

Surveyor
2

CAD ExPert
2

Sub-Engineer/Assistant Geologists/

Assistant
'Assistant S

2
Assistant

2
Office Assistant

10 days
River Witlth <25 m

15 days
River Width 25-100m

20 days
River width > l00m

0.1
Team Leader

Ceologist

N/'
r0
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Study Norms, 2081
Departm ent of Water Resources and lrrigation

ii- Performance criteria:

D. Hydrological Survey
i- Human Resources required:

ii- Performance criteria:

E. Design, drawing of Headworks and Associated Structuresi- Human Resources required:

L69

N
.4<,

-ty

Engineering Geologist/ Geotechnical
neer

0.1

CAD Expert 2

Engineer/AssistantSub- Geologists/
HAssistant

2

Assistant 2

Office Assistant 2

River Width <25 m 5 days

River Width 25-100m 7 days

River width 2 100m I 0 days

Team Leader 0.1

Hydropower Engineer 0.t

Hydrologist I

Civil Engineer I

Engineer/ Assistant Geologist/Assistant
Assistant

2

Assistant 2

Office Assistant 2

River Width < 25 m 5 days

River Width 25- l00m 7 days

River width > l00m I 0 days

Team Leader
1

Hydropower Engineer 2

D
oMy
I V*$
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Study Norms, 2081

Department of Water Resources and Irrigation

0.1Geologist

Engineering Geologist /Geotechnical
Engineer

2Hydraulic englneel

2Structural Enginee:

2Dam ExPert

0.1Hydrologist
1Mechanical Engineer

Electrical Engineer

Construction Planner

0.1Surveyor
4Civil Engineer

4CAD ExPet
4/ Assistant Geokrgist/Assistant

Assistant S

2Assistant
2Office Assistant

ii- Performance critr:ria:

1.3.3. t. t t. Settling Busin /Desander

A. Site Selection
i- Human Resourc:s required:

a
\eB,/o"G)g,

q
,4x.

w
,t

W.
s,, /'S-

20 Days
River Width 25m

25 Days
ver Width 25-100mRi

30 Days
River width l00m

0.1Team Leader

0.1Hydropower Engineer

0.1Geologist
0.1Engineering Geolo gist/ Geotechnical

Surveyor

2CAD Expert

N/
v/

't
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Study Norms,2081
Department of Water Resources and Irrigation

Sub-En gineer/ Assi stant Geologi st/Assistant
Hydrologist/ Assistant Surveyor

2

Assistant 2

Office Assistant 2

ii- Performance criteria:

River Width <25 m 5 Days

River Width 25-100m 7 Days

River width > l00m [0 Days

B. Geological Survey
i- Human Resources required:

ii- Performance criteria:

C. Hydrological Survey
i- Human Resources required

T7T ot
0{$L?

ery

Team Leader 0.1

Geologist I

Engineering Geologist/ Geotechnical
Engineer

1

CAD Expert 2

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

2

Assistant 2

Office Assistant 2

River Width <25 m 2 Davs

River Width 25-100m

River width > l00m 5 Days

Team Leader 0.t

Hydropower Engineer 0.1

Hydrologist I

Civil Engineer I

Sub-Engineer/ Assistant Geologi st/Assistant
Hydrologist/ Assi stant Surveyor

2

s{ lf 0

Se

HT

3 Days
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Study Norms,2081
Department of Water Resources and Irrigation

Assistant 2

Office Assistant 2

ii- Performance criteria:

D. Design, drawing of Settling basin/Desander and Associated Structures
i- Human Resources rt:quired:

ii- Performance criteria:

u/

River Width <25 m 2 days

River Width 25- l00m 3 days

Riverwidth> l()0m 5 days

Team Leader I

Hydropower Engineer' 2

Geologist 0.1

Engineering Geologist /Geott:chnical
Engineer

1

Hydraulic engineer 2

Structural Engineer 2

Hydrologist 0.1

Mechanical Engineer I

Electrical Engineer I

Construction Planner 1

Surveyor 0.1

Civil Engineer 4

CAD Expert 4

Sub-Engineer/ Assistant Geologi st/Assistant
Hydrologist/ Assistant Surveyor

4

Assistant 2

Office Assistant 2

River Width < 25 m 2 Days

River width 25-100m 3 Days

River witlth > l00m -t 5 Days N

\

/d $, -4$
t72

wuv Hr-^{
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Study Norms,20gl
Department of Water Resources and Irrigation

1.3.3, 1. I 2. Canal Atignment/Tunnel Alignment

A. Alignment Finalization
i- Human Resources required

ii- Performance criteria

B. Topographic Survey including Benchmark and Layout Surveyi- Human Resources required:

Team Leader

Hydropower Engineer

Geologist

Engineering Geologist/ Geotechnical

Hydraulic Engineer 0.r
Structural Engineer

Hydrologist 0.1

Construction Planner

Surveyor

CivilEngineer 2

CAD Expert 2
Sub-Engineer/Assistant Geologists/
stantAssi H

2

Assistant 2

Office Assistant

Tunnel Length<5 Km 2 Days
Tunnel Length 5-10 km 3 Days
Tunnel Length >10 km 5 Days

Team Leader 0.1

Hydropower Engineer 0.1

Geologist 0.1
Engineering Geologist/ Geotechnical

Surveyor

CAD Expert 2

00' -'

aN e{-tr 4x'
oz/ r/ ,t7

W p

I

I

I

I

I

I

I

I
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Assistant

c'Assistant ec,logists/Sub- Engineer/
sts/Assistant

2
Assistant

C. Geological StudY
i- Human Resources required:

0urbar,

ii- Performance criteria

ii- Performance critena:

StudY Norms, 2081

of Water Resources and Irrigation

\-
t-

tr

D. Design, drawing of Tunnel/Canal and Including entry and exit portal

i 
' 
Hu*un Resources required:

(
-!

6{" rt-

\DA
/|-r12

0)
U)

5 Days
Tunnel Length<5 Km

7 Days
Tunnel Length 5-10 km

l0 Days
Tunnel Length >10 knr

0.1
Team Leader

Geologist
0.1

Engineering Geologist/ Ge,rtechnical

2
CAD ExPeft

)
'Engineer/Assistant

Assistant

Geologists/Sub-

2
Assistant

2 Days
Tunnel Length<5 Km

3 Days
Tunnel Length 5-10 km

5 Days
Tunnel Length >10 km

Team Leader

Hydropower Engineer
0.1

Geologist

Engineering Geologist /Cieotechnical

Engineer
I

Hydraulic engineer

s^N \

74
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1

I

1
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Study Norms, 20gl
Depa rtment of Water Resources and Irrigation

ii- Performance criteria:

1.3.3. l. I 3. Surge shaft/Forebay

A. Site Selection
i_ Human Resources required

4'
75

M)s \J
\(

,$ry

Structural Engineer

Hydrologist
0.1

Mechanical Engineer

Electrical Engineer

Construction Planner

Surveyor 0.1

Civil Engineer 4

CAD Expert 4

Assistant Geologist/Assistant
H Assistant

4

Assistant 't

Tunnel Length<5 Km 20 Days
Tunnel Length 5-10 km 25 Days
Tunnel Length >10 km 30 Days

Team Leader

Hydropower Engineer

Geologist I
Engineering Geologist/ Geotechnical

Hydraulic Engineer

Structural Engineer

Dam Expert

Hydrologist

Mechanical Engineer

Construction Planner

Surveyor

Sociologist

V
{

Dir

I

I

I

I

I

I

I

I

I



B. Topographic Survey including Benchmark and Layout Survey

i] Human Resources required:

Durbal'

ii- Performancecriteria

ii- Performance crileria

C. Geological

Study Norms,2081

Department of Water Resources and Irrigation

i- Human required

-{

t"
N.g

/o
Q)

U)

Environmental ExPert
j

Civil Engineer
1

Sub-Engineer Assistant Geologists/
SAssistarttistantAss

3
Assistant

2
Office Assistant

2 Days
Hydropower MW<5ofCapacitYwithectProj

3 Days
Hydropower MW205-ofCapacitYwithProject

5 Days
Hydropower MW>20ofityCrtpacwithProject

Team Leader
0.1

Hydropower Engin,:er
0.1

Geologist
0.1

Engineering Geologisv Geotechnical

Surveyor
2

CAD ExPert
2Cieologists/AssistantSub-,Engineer/

Assistant H
2

Assistant
2

Office Assistant

5 DaysMW<5ofCapac itywith HydropowerPro,ject
7 Days

Hydropower MW5-20ofwith rlapaciryectProj
l0 Days

Hydropower MW>20ofCapacitYwithectProj

W

_q 6,
J S /^l\
\t/ +r/

Go.o
=

1
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Wale'l

Durbar Study Norms, 2081
Department of Water Resou rces and Irrigation

D. Design, drawing of Surge shaft and Associated Structuresi- Human Resources required:

ii- Performancecriteria

t77

w

)z'4F*,,

\/

w
il

W
N

Team Leader
0.1

Geologist

Engi neering Geologist/ Geotechn ical 0.1

CAD Expert
2

Engineer/Assistantub-S Geo logists/
HAssistant 2

Assistant
2

Office Assistant 2

withProject Hydropower o <5f MWCapacity 3 Days
Project rhwi ofHydropower 5-20Capacity MW 5 Days

thwl HProject ydropower of M>20 wCapaciry 7 Days

Team Leader

Hydropower Engineer 2

Geologist
0.1

Geologist /GeotechnicalEngineering

Engineer

Hydraulic engineer

Structural Engineer

Hydrologist
0.1

Mechanical Engineer

Electrical Engineer

Construction Planner

Surveyor 0.1

Civil Engineer 4

CAD Expert 2

Ass i stant Geo logi st/Ass i sran t
Assistant

2

Assistant
2

6
,e)

r: i i

I
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1. 3. 3. 1. I 4. Tuilrace TunneUCanal

A. Site Selection
i- Human Resources required:

'olEner9!

Srngh 0,t\"'

ii- Performance criteriit

ii- Performancecnterla:

Study Norms,2081

ent of Water Resources and Irrigation

Survey

%

2
Office Assistant

l0 DaysMW<5ofHwith CapacitYectP ydropowerroJ
15 DaysMW5-20ofacltYcapwith HydropowerProject
20 DaysMW>20ofC irpacitywith powerHydroProject

Team Leader
I

Hydropower Engineer
1

Geologist

Engineering Geologisti Geotechnical

Hydraulic Enginee;r
I

Structural Enginecr
I

Dam ExPert

Hydrologist

Mechanical Enginr:er

Surveyor

Sociologist

Environment ExPert

Sub-Engineer/Assistant
Assistant

(ieologists/

J
Assistant

2
Office Assistar.t

1 DaysMW<5ofCapacitywithect HydropowerProj
2 DaysMWs-20ofHwithect ydropowr:rProj
3 DaysMWof 20Capacirywithect Hydropow:rProj

--

I

1

I

1

1

I

I

I

Capacity
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Study Norms,208l
Dep artment of Water Resources and Irrigation

ii- Performance criteria:

C. Geological Study
i- Human Resources required:

ii- Performance criteria:

179

il
l,/.t a.

-d w

Team Leader 0.t
Hydropower Engineer 0.1

Geologist
0.1

Engineering Geologist/ Geotechnical 0.1

Surveyor

CAD Expert 2
Sub-Engineer, 'Assistant

sts/Geologi
Assistant Assistant

2

Assistant
2

Office Assistant
2

HydropowerwithectProj of <5 MWCapacity 2 Days
Capacitythwl HProject ydropower o 5-20f MW 3 Days

withProject Hydropower of 20 MWCapacity 5 Days

Team Leader 0.1

Geologist

Engineering Geologist/ Geotechnical 0.1

CAD Expert 2

Su Ass lstantLb-Engineer/ Geologists/
A ssrstan tant'Assis 2

Assistant 2

Office Assistant 2

withectProj Hydropower of <5 MWCapacity I Days
wirhProject Hydropower of s-20 MWCapacity 1.5 Days

HwithProject ydropower of 20 MWCapacity 2 Days

v

0urbar,

\

I

N Ar'
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ii- Performance criteria:

1.3.3. l. I 5. Penstock Alignment

A. Site Selection
i- Human Resources required:

Department of Water Resources and Irrigation

D. Design, drawing of Tailrace and Associated Structures

i- 
' 
Hu*un R"tou""t rr:quired:

Study Norms,208l

%i,E
C)

E

Team Leader
2

Hydropower Engineer
0.1

Geologist

Engineering Geologist
Engineer

/Geotechnical

Hydraulic engineer

Structural Engineer

Mechanical Engineer

Electrical Engineet

Construction Plannt:r
0.1

Surveyor
4

Civil Engineer
)

CAD ExPert
2

AssistantH

AssistantGeologist/AssistantEngineer/

2
Assistant

2
Office Assistant

I DaysMW<5ofCapacitYwith HydropowerectProj
1.5 DaysMWs-20ofacity,capwith HydropowerectProj
2 Days

Hydropower 20 MWofCapacitYithProject

1
Team Leader

Hydropower Engineer
I

Geologist

Engineering Geologisti Cieotechnical

$Y
4,

180
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Study Norms, 2081
Department of Water Resources and Irrigation

ii- Performance criteria;

B. Topographic Survey including Benchmark and Layout Surveyi- Human Resources required:

6rf 4,,,
4X,

(W

Hydraulic Engineer

Structural Engineer

Dam Expert

Hydrologist

Mechanical Engineer

Construction Planner

Surveyor

Sociologist

Environment Expert

Civil Engineer
J

Engineer/AssistantSub- Geologists/
HAssistant sistant

Assistant
J

Office Assistant 2

Capacityect withProj Hydropower <5of MW I Days
withProject Hydropower 5-20ofCapac MWiry 2 Days
wt th HProject ydropower of 20 MWCapacity 3 Days

Team Leader 0.r
Hydropower Engineer 0.1

Geologist 0.1
Engineering Geologist/ Geotechnical 0.1

Surveyor

CAD Expert 2
Sub-Engineer, 'Assistant

sts/Geologi
Assistant StS/'Ass istant

2

Assistant 2

Office Assistant 2

s a/ L-- -E)

\

\
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Study Norms,2081

Departnnent of Water Resources and Irrigation

2 DaysMW<5ofityCapacHwithect ydropowerProj
3 Days

Hydropower MW205ofCapac,itYwithProject
5 Days

Hydropower MW>20ofCapa:itYwithProject

ii- Performance criteria

C. Geological StudY
i- 
- 

Human Resources required:

ii- Performance criteria:

D. Design, drawing of Penstock and Associated Structures

i ' 
H,r-un Rtto"t""t required:

O,*b./g
C)a

a)
$, ,{ '4

0.1
Team Leader

Geologist
0.1

Engineering Geologistl Geotechnical

2
CAD ExPet

2

AssistantAssistant

Geotogists/'Assistant
Sub-Engineer/

2
Assistant

2
Office Assistant

I Days
Hydropower MW<5ofCapacitYwithProject

1.5 DaYs
Hydropower CapacitY MW5-20ofwithectProj

2 DaysMW>20ofcap acitywithProject

Team Leader
2

HydroPower Engincer
0.1

Geologist

Engineering Geologist
Engineer

/Gertechnical

Hydraulic engineer

Structural Engine:r
1

Mechanical Engin':er

Electrical Engineer

d0/

L82
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I
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Study Norms, 20gl
Department Resources and Irrigation

ii- Performance criteria:

1.3.3.1.16. powerhouse and Switch yard Compleu

A. Site Selection
i- Human Resources required:

6 Vz'.f4
w

\

Construction planner

Surveyor
0.1

Civil Engineer
4

CAD Expert
2

Geologist/Assistant
Assistant S

b-Engineer, Assistant
2

Assistant
2

Office Assistant
2

Hydropowerect withProj <5ofCapacity MW 5 Days
HydropowerwithectProj of 5 -20Capacity MW 7 Days

Capacityect withProj Hydropower of MW>20 l0 Days

Team Leader

Hydropower Engineer

Geologist
0.1

Geologist/ GeotechnicalEngineering
I

Hydraulic Engineer
I

Structural Engineer

Dam Expert I
Hydrologist

Mechanical Engineer

Construction planner

Surveyor

Sociologrst

Environment Expert

Civil Engineer
J

uS b- eer/Engin Assistant Geologists/

N
ru V'
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Study Norms,2081

Departnlent of Water Resources and Irrigation

S urveyor'AssistantHydrologists/Assistant
J

Assistant
2

Office Assistant

B. Topographic Survey including Benchmark and Layout Survey
- -' 

i-- H.r*un Resources required:

ii- Performance criterta

ii- Performance criteria:

C. Geotogical StudY
i- Human Resources required:

UU

$
t- (tl

f \ 4j(Y, (I)
\-zi;l-

-/ <so
U)

\bas
\-/

I DaysM1< wofacityith Capw HydropowerProject
2 DayswMof 5-20er CapacitYwithect dropowHyProj
3 Days20 MWofCa lacltYwithect HydroPowerProj

0.1
Team Leader

0.1
Hydropower Engineet

0.1
Geologist

0.1
Engineering Geologist/ Geotr:chnical

SurveYor
2

CAD ExPert
2

Sub-Engineer/ GeoAssistant ,logists/

ssistatttAAssistant
2

Assistant
2

Office Assistant

2 DaysMW<5ofCapacitywith HydroPowerProject
3 DaysMW5-20ofCapacitYwith HydropowerProject
5 DaysMWof 20acttYcapwith HydroPowerProject

0.1
Team Leader

Geologist
0.1Gr:otechnicalGeologist/eringEngine

$/
{

184
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"rffi
Department of Water Resou

Study Norms,208l
rrces and Irrigation

D. Design, drawing of powerhouse and Associated Structuresi- Human Resources required:

ii- Performance criteria

ii- Performance criteria: 4

Engineer

CAD Expert
2

Sub-Engineeri'Assistant
sts/Geologi

Assistant 2

Assistant
2

Office Assistant 2

withProject Hydropower of <5 MWCapacity I Days
withectProj Hydropower 5of -20Capacity MW 1.5 Days

>20withectProj ofHydropower MWCapacity 2 Days

Team Leader

Hydropower Engineer 2

Geologist
0.1

Engineering Geologist /Geotechnical
Engineer

Hydraulic engineer

Structural Engineer

Mechanical Engineer I
Electrical Engineer

Construction Planner

Surveyor 0.t
Civil Engineer 4

CAD Experl 2

logist/AssrstantAssistantEngineer/ Geo
H SAssistant

2

Assistant
2

Office Assistant 2

N
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Study Norms,208l

Department of Water Resources and Irrigation

6oo
=

1. 3. 3. 1. 1 7, Trsnsmission Line

A. Alignment Selection
i- Human Resources required:

ii- Performance criter:ta:

B. Geological StudY
i- Human Resources required:

\
.)Vw. t

N N.d \A
A6 +u/ \t/

5 Days
HydroPower MW<5ofitywith CapacectProj

7 DaysMW20of 5-acitywith capect HydropowerProj
10 DaYsMW>20ofCapacirywith HydropowerProject

I
Team Leader

0.1
Geologist

I
Engineering Geologist/ Geoterchn ical

Mechanical Engineer
1

Construction Planner
1

Surveyor
i

Environment ExPert
J

Civil Engineer
I

Sub-Engineer/
AssistantAssistant

Geologists/'Assistant

3
Assistant

2
Office Assistant

l0 Km/DaYsAll Project

0.1
Team Leader

Geologist
0.1

Engineering Geologist/ Geotechnical

2
CAD ExPert

2
'Engineer/Assistant

Assistant

Geologists/Sub-

2Assistant

I

1



ii- Performance criteria:

C. Design, drawing of Transmission Line
i- Human Resources required:

Study Norms, 20gl
Department of Water Resources and Irrigation

ii- Performance criteria:

1.3.3,1,18, llater Recipient River Srady

A. Site Selection
i- Human Resources required:

46
0lry

Office Assistant 2

All Project l0 Km/Days

Team Leader

Hydropower Engineer 2

Geologist 0.1

Engineering Geologist /Geotechnical
Engineer

Hydraulic engineer I

Structural Engineer

Mechanical Engineer I
Electrical Engineer

Construction Planner

Surveyor 0.1

Civil Engineer 4

CAD Expert 2

Engineer/ Assistant Geologist/Assistant
st/ Assistant

2

Assistant 2

Office Assistant 2

All Project l0 Km/Days

Team Leader I

Nu
v/rt

rffi

I

i

1

I
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I
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DepDurbar,
Wale(

artment

StudY Norms,208l
ater Resources and Irrigationwof

B. Topographic Survey including Benchmark and Layout Survey
' i-- Hurnrn Resources required:

ii- Performance criteria

(

w

4
F\

Hydropower Engineer
0.1

Geologist
0.1

Engineering Geologist/ Geote:hnical

1
Hydrologist

I
Mechanical Engineer

I
Construction Planner

I
Surveyor

Environment ExPert
3Civil Engineer

Sub-Engineer/ Assistant Geologists/
'Assistart

Assistant
3

Assistant
2

Office Assistant

1 Days
River Width :125 m

2 Days
River Width 25-100m

3 Days
River width 2: 100m

0.1
Team Leader

0.1
Hydropower Engine er

0.1Geologist
0.1

Engineering Geologisti Geotechnical

Surveyor
2CAD ExPert
')

S ub-Engineer/Assistant
Assistant

Geologists/

2
Assistant

2
Office Assistanl

w N/
6}}
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Durbar, Study Norms,208l
Departm ent of Water Resources and Irrigation

ii- Performance criteria:

C. Geological Study
i- Human Resources required:

ii- Performance criteria

D. HydrologicalAnalysis
i- Human Resources required:

0a,

\

s$

mi

River Width <25 m 2 Days
River Width 25-100m 3 Days
River width > l00m 5 Days

Team Leader
0.1

Geologist

Engineering Geologist/ Geotechnical 0.r

CAD Expert
2

Sub- Engineer/, GeoAssistant logists/
HAssistant 2

Assistant
2

Office Assistant 2

River Widrh 1:25 m I Day
River Width 25-100m 2 Days

3 Days

Team Leader 0.1
Hydropower Engineer 0.1

Hydrologist

Civil Engineer

Geologist/AssAssistantEngineer/ istant
st/ Assistant

2

Assistant
2

Office Assistant 2

N
{o* 189
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Study Norms,208L

Department of Water Resources and Irrigation

5 days
River Width < 25 m

7 days
River Width 25-100m

I 0 days
River width 2 l0lm

E. Design, drawing of Tail wat.er mixing arrangement

i- 
' 
H,r*un Resources required:

ii- Performance criteria:

ii- Performance criteria

1' 3' 3' 1' 1 s' s o c i o E c o n u-' 

;:::o urces, "r'r, "Pr

\

bno
UrP/o'a)

U)\
Geseeran

I
Team Leader

Hydropower Engineer
0.1

Geologist
0.1

Engineering Geologist
Engineer

/Geotr:chnical

0.1
Hydrologist

Hydraulic englneer

Structural Engineer
0.1

Mechanical Engineer
0.1

Electrical Engineer

Construction Planner
0.1

Surveyor
4

Civil Engineer
4

CAD ExPert
4

Assistant Geolo,gist/Assistant

Assistant
Engineer/

)
Assistant

2

20 days
River Width <25 m

25 days
River Width 25-l0rlm

30 days
River width Z l00m

+\/
{'

/"oN
f,sJtS 

u r./
A'

I

1

I
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0urbar, Study Norms, 2081
Departm ent of Water Resources and Irrigation

ii- Performance criteria

1.3.3,1.20. Rate Analysis snd Cost Estimation

i_ Human Resources required:

w
a)

a)

,n
4,\

ev

N6

Team Leader 0.1

Surveyor

Agronomist

Sociologist

Economist

Office Assistant

HydropowerIrrigation withoutProject component l0 Days
HydropowerInigation withProject <5MW l5 Days

Project HydropowerIrrigation with -205 MW 20 Days
Irrigation Project ydropowerHwith MW20 30 Days

Team Leader 0.t
Hydropower Engineer 2

Engineering Geologist/ Geotechnical

Hydraulic Engineer

Stmcrural Engineer 2

Mechanical Engineer

Electrical engineer

Construction Planner

Sociologist

Economist

Civil engineer 4

CAD Expert

Sub- eer/Engin Assistant Geologists/
HAssistant Assis tant

4

Off,rce Assistant

t

191
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Study Norms,208l

Deparlment of Water Resources and Irrigation

ii- Performance criteria

l.3.3.1.2L Report Preparution and Printing

i- Human Resources r':quired:

ii- Performance critena

{

qu/

\

dv
6 b

5 Dayscomponentwithout HytlropowerProjectIrrigation
20 Days<5MWwith HydropowerProjectIrrigation
30 DayswM.205withect HydropowerProjlnigation
45 DaysHydropower 20 MWithProjectlrrigation

I
Team Leader

2
Hydropower Engineer

I
Engineering GeologisV Geotechnical

I
Hydraulic Engineer

2
Structural Engineer

I
Mechanical Engineer

Electrical engineer
I

Construction Planner

Sociologist

Economist
4Civil engineer

CAD Expert
4

Sub-Engineer/ Assistant Geologists/

Assistant H

Office Assistant

5 Daysl{ydropowerithout componentProjectIrrigation
l5 Daysydropower <5MWwith HProjectIrrigation
20 DaysMW-205Hwithect ydropowerProjIrrigation
30 DaysMW20Hwithect ydropowerProjIrrigation

4x \

N. U)

I

I

I

I
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e/

&



Study Normsr 2081

Department of Water Resources and Irrigation

1. 3. 3. 1. 2 2. Geotech nical Investigation

Geophysical Investigations (Core Drilling, Insitu testing and Laboratory Testing of
collected samples) at main structural locations i.e. axis of headrvorks, settling basins,

tunnel entry and exit portals, faults, shear zones, folds along tunnel alignment or other

location, surge shaft/ l'oreba,v-, penstock alignment, power hottse, tailrace and other

geological abnormalities that shall be encountered during the construction of the

project shall be carried out. 'l'he cost estimate for the same shall be based on the

market rate and depth ol' the investigation may var,v- from envisaged subsurfuce

structure during prefeasibility level of study but in no case shall be less than the

influence zone of the lbundation or the invert level of the structure.

1.3.3.1.23. Office Space und Office and Field Equipment

Field Equipment, Field Consumables and

oflice space, oftce equipment such as

Computer, Scanner, Photocopy. Printer,
Plotter,'foner, Cartridge, Binder, Stationary,

All Consumables etc

l5 % of TotalCost of lluman
Resources (Of1ice+ Field)

l. 3. 3. l. 2 4. Transportatio n

Estimate for travel expenses shalI be made based on Ineans of transportation, market

rate of transportation means and days required for travelling (to reach the lield (work

site) and return back). Local transportation shall also be provisioned. if required. If
International Expat is provisioned then transportation of his/her from country of origin

to and from Nepal shall also be considered.

1.3.3.1.25. Numericul modellingJbr Interhasin water trunsJer projects and storuge prtfiects

shutl he caruied our during feasibility study. The cost of numerical modelling

shall he hased on prevailing markel rate us it's solely dependent on the cost of
the software, technicul Humun Resources and size of the project which is

dfficult to quantify in the norms.

Note:
i- For hydropower component of large darn/reservoir multipurpose type project. the

nonlls prepared by DoED shall be fbllowed.
ii- Guidelines for Study of Hydropower Projects prepared by Department of

Electricity Development (DoED) can be refbrenced fbr the Tenns of Reference

and scope of work for the Feasibility Study.
iii- Survey related to Command area like Area veril'ication sllrvey, Agricultural

Survey, Agricultural Soil Survey, Socio-Economical Survey and others as per

required shall be followed from l.l ROR Schemes and Pond lrrigation respective

level of Study.

193
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Study Norms, 2081

Department of Water Resources and lrrigation

1.3.4. DETAILED ENGINEERING DIISIGN OF HYDROPOWER NNTERBASIN
TRANS FER / COMPONENT O F MLTLTIP URPOS E IRRIGATION PROJECTS

Field Work

1.3.4.1.1. Review of Site selection and Surve.y Works

A. Site Selection
i- Human Resources rr:quired:

194

-t

I

Team Leader I

Hydropower Engineer 1

Geologist I

Engineering Geologist/ Geotrchnical
Engineer

I

Hydraulic Engineer 1

Structural Engineer I

Dam Expert I

Hydrologist I

Mechanical Engineer 1

Electrical Engineer I

Construction Planner I

Surveyor I

Environmental Experl 1

Civil Engineer I

CAD Expert 1

Sub-Engineer/Assistant Geo Logists/
Assistant Hydrologists/Assistan t Surveyor

1

Assistant J

Labour 4

River Width <25 m 0.5 dayf

N

ii- Performance criteria:

qn,s
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River Width 25-100m I days

River width > l00m 1.5 days

1.3.4. 1.2. Settling Busin /Desunder

A. Review of Site selection and Survey Works
i- Human Resources required:

ii- Performancecriteria:

1.3.4. 1.3. Surge shuft/Forebay

A. Site Selection and Review

195
(U

/

q
0\-\"

0

Team Leader I

Hydropower Engineer I

Geologist I

Engineering Geologist/ Geotechnical
Engineer

1

Hydraulic Engineer I

Structural Engineer 1

Hydrologist I

Electrical Engineer 1

Construction Planner 1

Surveyor I

Economist I

Sociologist 1

Environmental Expert I

CAD Expert I

Sub-Engineer/Assistant Geologists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 2

River Width <25 m 0.25 day'

River Width 25-100m 0.5 day

River width Z l00m 1 day

"B/'
.qr $
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i- Human Resources re quired

ii- Performancecriteria:

Team Leader I

Hydropower Engineer I

Geologist I

Engineering Geologist/ Geotechnical
Engineer

I

Hydraulic Engineer I

Hydrologist I

Mechanical Engineer I

Electrical Engineer I

Sociologist I

Civil Engineer 2

CAD Expert I

Sub-Engineer/Assistant Geol ogi sts/

Assistant Hydrologists/Assistant. Surveyor
I

Assistant I

Labour )

All Projects I day

1.3.4.1.4. Powerhouse

A. Review of Site selection and Survey Works
i- Human Resources ri:quired:

;
I

ITeam Leader

1Hydropower Engineer

Geologist I

Engineering Geologist/ Geoterchnical
Engineer

0.r

Dam Expert I

Hydrologist I

Mechanical Engineer I

Electrical Engineer I

Construction Planner 1

"t,

\ u
r\

vt/ \rf .K'
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Environmental Expert 1

Civil Engineer 2

S ub-Engi neer/Assi stant Geologists/
Assistant Hydrologists/Assi stant

I

Assistant I

Labour J

ii- Performance criteria:

All Projects 1 day

1.3.4.1.5. Tnilrace Tunnel/Canal

A. Review of Site selection and Survey Works
i- Human Resources required:

-L

/
t97

,\y
e

Team Leader I

Hydropower Engineer I

Geologist I

Engineering Geologist/ Geotechnical
Engineer

0.1

Hydraulic Engineer I

Structural Engineer I

Dam Expert I

Hydrologist I

Mechanical Engineer I

Electrical Engineer 1

I

Surveyor I

Sociologist I

Environmental Expert I

Civil Engineer 5

N ,{'x ,sfv H{ ow

Construction Planner
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Sub-Engineer/Assistant Geol ogists/
Assistant Hydrologists/Assistant. Surveyor

I

Assistant I

Labour 6

ii- Performance criteria:

All Projects I day

1.3.4.1.6. Penstock Alignment

A. Site Selection
i- Human Resources r<:quired:

ii- Performance criterirr:

Team Leader I

Hydropower Engineer I

Geologist t

Engineering Geologist/ Geoti:chnical
Engineer

I

Structural Engineer 1

Mechanical Engineer I

CivilEngineer J

Sub-Engineer/Assistant Geo ogists/
Assistant Hydrologists/Assistant Surveyor

I

Assistant I

Labour 6

All Projects I day

1.3.4.1.7. Study of Water Recipient River

A. Review of Site selection and Survey Works
i- Human Resources rt:quired:

,/
/ \

FrN /'g #, 198 tfl*
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1.3.4.1.8. Transmission Line (power Supply ond Evacuation)

A. Review of Site selection and Survey Works
i- Human Resources required:

ii- Performance criteria

ii- Performance criteria:

w,

-k,t tty

,@
| 1ee4

^r4
l.q

Team Leader I

Hydropower Engineer I

Geologist
I

Engineering Geologist/ Geotechnical

Structural Engineer I

Mechanical Engineer I

Civil Engineer

Sub-Engineer/ Assistant Geologists/
Assistant sts/'Assistant

3

I

Assistant I

Labour 6

AII Projects I day

Team Leader I

Hydropower Engineer 0.1

Hydraulic Engineer I

Dam Expert I

Hydrologist I

Electrical Engineer I

Civil Engineer 3

Assistant I

Labour J

All Projects 5 km/ day

s 6
V

I

W$
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ii- Performance criteria:

Study Norms, 2081

ent of Water Resources and Irrigation

officeWork(DataCollection,Compilation,Design,Drawing&ReportPreparation)

1.i,4.1.g. Headwork Site and Intake

A. Design, drawing of Headworks and Associated Structures

il Human Resources required:

l. 3. 4. 1. 1 0. Settling B asin /Des ander

A. Design, drawing of Settling Basin and Associated Structures

i- Human Resources required:

OU

6
\

d/

Team Leader

2Hydropower Engineer

0.1Ceologist

Engineering Geotogisti Geotechnical

2Hydraulic Engineer

2Strucrural Engineer

2Dam Expert

0.1Hydrologist

Mechanical Enginecr

Electrical Engineer

Construction Planner

0.1Surveyor
4Civil Engineer

4CAD Expert
4

Sub-Engineer/Assi stant Geolo gists/

Assistant Assistant
2Assistant
2Office Assistant

10 daysRiver Width <25 m
l5 daysRiver Width 115-100m

20 daysRiver width 2 l00m

Team Leader

w
(.

h\
N
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I
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I
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ii- Performance criteria:

1.3.4. 1.1 l. Canat Atignment/Tunnel Alignment

A. Site Selection
i- Human Resources required:

4.{' o
(i)

U)
J

W

Hydropower Engineer 2

Geologist 0.1

Engineering Geologist/ Geotechnical

Hydraulic Engineer 2

Structural Engineer 2

Hydrologist 0.r
Mechanical Engineer

Electrical Engineer

Construction Planner

Surveyor 0.1

Civil Engineer 4

CAD Expert 4
Lb-Engineer/Su Assistant Geologists/

Assistant sts/Assistant
4

Assistant 2

Office Assistant 2

I days
River Width 25- t00rn 2 days
Rivcr rvidth > l00nr 3 days

Team Leader

Hydropower Engineer

Geologist 0.1

Engineering Geologist/ Geotechn ical
lneer

Hydraulic

s \

\--
.v)(

I

I

I

River Width <25 m

I

I

I

I
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ent or water Res o urces an d I rrigatio n

ii- Performance criteria:

1.3.4. t. I 2. Surge shaft/ForebaY

A. Design, drawing of Surge shaft and Associated Structures

i- Human Resources required:

s6\ ,t/
^ln 4^

[b

q.

N

Structural Engineer
0.1Hydrologist

Mechanical Engineer

Electrical Engineer

Construction Planner'

0.1Surveyor
4Civil Engineer
4CAD Expet
4

Sub-Engineer/ Assistant Geologists/

Assistant H
2Assistant

5 Days
Tunnel Len Km

7 Days
5-10 krnTunnel Len

l0 Days
>10 knTunnel

Team Leader
2

Hydropower Enginr:er

0.1Geologist

Engineering Geologist/ Geotechnical

Structural Engineer

Mechanical Engineer

Electrical Engineer

Construction PIaruter

Surveyor
4Civil Engineer
2CAD Expert

Sub-Engineer/Assistant (ieologists/

Assistant H

V V

202

t

I

I

I

I

I
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Assistant 2

Office Assistanr 2

ii- Perfonnance criteria

1, 3.4. 1. I 3. Tailrace Tu nnel/Ca nal

A. Design, drawing of Tailrace and Associated Structuresi- Human Resources required:

ii- Performance criteria:

203

b

s 40,
(U

w
U)\

with H of <5 MWer 5 Days

ect with of 5-20 MW 7 Days

ect with of >20 MW l0 Days

Team Leader I

Hydropower Engineer 2

Geologist 0.1

Engineering Geologist/ Geotechnical

Hydraulic Engineer I

Structural Engineer

Mechanical Engineer I

Electrical Engineer I

Construction Planner I

Surveyor 0.1

Civil Engineer 4

CAD Expert 2

Sub-Engineer/Assistant Geologists/
Ass stant H SI stant

2

Assistant 2

Office Assistant 2

wirh H of <5 MW 1 Days

ect with of 5-20 MW 1.5 Days

ect with H of >20 MW 2 Days

V @ \Jv i : ^.,,''' ;

I

I
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1.3.4.1, t 4. Penstock Alignment

A. Design, drawing of Penstock and Associated Structures

i Human Resources r€:quired:

ii- Performance criteria

1.3.4.1.15. Powerhouse and Switch Yard Complex

A. Design, drawing of Penstock and Associated Structures

i- H"*un Resources required:

h/
\ /4

$t
6
,y

204
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e/
l

I

Team Leader

HydroPower Engineer'

0.1
Geologist

Engineering Geologist/ Geotcchnical

Hydraulic Engineer
1

Sffuctural Engineer
I

Mechanical Engineer

Construction Plannel
0.t

Surveyor
4Civil Engineer
2

CAD ExPert
2

'Assistant
Assistant

Assistant Geologists/Sub- Engineer/

2
Assistant

2Office Assistant

3 Days
of <5 MWwith

5 Days
of 5-20 MWect with

7 Days
of >20 MWect with

1
Team Leader

2
Hydropower Engireer

0.1Geologist
I

Engineering Geologist/ Gcotechnical

\b.
\ V
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1

I

I
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ii- Performancecriteria:

1.3.4. 1. I 6. Trqnsmission Line

A. Design, drawing of Transmission Line
i- Human Resources required:

0h, 205

{

hy

Engineer

Hydraulic Engineer I

Structural Engineer I

Mechanical Engineer I

Electrical engineer I

Construction Planner I

Surveyor 0.1

Civil Engineer 4

CAD Expert 2

Sub-Engineer/Assistant Ceologists/
Assistant Assistant S

2

Assistant 2

Office Assistant 2

of <5 MWP with 3 Days

with of 5-20 MW 5 Days

with H of >20 MW 7 Days

Team Leader I

Hydropower Engineer 2

Geologist 0.1

Engineering Geologist/ Geotechnical I

Structural Engineer I

Mechanical Engineer I

Electrical engineer I

Construction Planner I

Surveyor 0.1

$ u
l1zz

4
v
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1.3.4,1.17. lltater Recipient River Study

A. Design of Tail water mixing arrangement
1- Human Resources required:

ii- Performancecriterla:

ii- Performance criteria:

M4\
.xlr-,

I

4Civil Engineer

2CAD Expert
2Sub-Engineer/Assistant Ge clogists/

AssistantAssistant
2Assistant

2Office Assistant

5 Km/day
ectsAll

ITeam Leader

1Hydropower Enginr:er

0.1Geologist
0.1Engineering Geologist/ Ge'rtechnical

Hydraulic engineer

1Structural Enginet:r

0.1Hydrologist
0.1Mechanical Engincer

0.1Electrical enginer:r

Construction Plaruter

0.1Surveyor
4Civil Engineer

4CAD Expert
4

Sub-Engineer/Assistant Cieologists/
AssistantAssistant

2Assistant

2Office Assistan.

+ $.w'6 N/

206
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1,3,4. 1. 1 8, Socio Economic Analysis

i- Human Resources required:

ii- Performance criteria:

1.3.4,1.19. Rate Analysis and Cost Estimstion

i_ Human Resources required

$ *x@
4

201

%$I

River Width <25 m 7 day
River Width 25-100m l0 dav
River width > l00m l5 day

Team Leader

Surveyor

Agronomist

Sociologist

Economist

Office Assistant

of <5 MWwith 5 Days

of 5-20 MWwith l0 Days

ect with of >20 MW l5 Days

Team Leader

Hydropower Engineer 2
Engineering Geologist/ Geotechnical

Hydraulic Engineer

Structural Engineer 2

Mechanical Engineer I

Electrical engineer

Construction Planner

Sociologist
I

Economist

.\
,'Y-' v- ,hI

atq t

I

I
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ii- Performance criterirr:

1.3.4.1.20. Reporr Preparation and Printing

i- Human Resources required:

Department of Water Resources and Irrigation
Study Norms,2081

ll-

:"':J**
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208

,ry
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\
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/
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w YrIN \or

4Civil Engineer

CAD ExPert
4

Sub-Engineer/
'Assistant Geo Iogists/

AssistantAssistant
Office Assistant

3 DaysHydropower componentwithoutectProjlrrigation
5 DaysHydropower MW<5ect withProjIrrigation
10 DaysHydropower MW-205withProjectlnigation
l5 DaysHydropower 20 wMwithectIrri Projgation

Team Leader
I

Hydropower Engineer

Engineering Geologist/ Gecttechnical

Hydraulic Engineer
I

Structural Engineer

Mechanical Engineer

Electrical engineer

Construction Planner

Sociologist

Economist
4Civil Engineer

CAD ExPert
4

Sub-Engineer/
AssismntAssistant

GeoAssistant ,logists/

Office Assistanl

$:\> s(6 V

I

I

1

1

I

I
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l'3'4'l'21' Preparation of Bidding Documents inctuding technical speciJicotions and
Tender Drawings

i- Human Resources required:

Team Leader I

Hydropower Engineer 2

Geologist 0.r

Hydraulic Engineer I

Structural Engineer I

Dam Expert
1

Mechanical Engineer I

Electrical engineer I

Construction Planner 0.1

Surveyor I

Agronomist I

Civil Engineer 2

CAD Expert 2

Sub-Engineer/A ssistant Geologists/
Assistant S

2

Assistant 2

Office Assistant 2

ii- Performance criteria:

4
tzog

,J
\

N
&/

,si

Irrigation Project without Hydropower component 3 Days
Irrigation Project with Hydropower <sMW 5 Days

Irrigation Project with Hydropower 5 -20 MW l0 Days
Irrigation Project with Hydropower >20 MW l5 Days

Irrigation Project without Hydropower component 30 Days

Irrigation Project with Hyciropower <5MW 45 Days
Irrigation Project with Hydropower 5 -20 MW 60 Days

Irrigation Projeo with Hydr.opower >20 MW 75 Days

ry
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1r/
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1.3.4.1.22. Office Spoce and OlJice and Field Equipment

Note:

1. 3, 4. I. 2 3. TransPortatio n

Estimate for travel expenses shall be made based on means of transportation, market

rate of ,runrpor,uiio, *.un* and days required for travelling (to reach the field (work

site) and retum back)'

Local tran;o.,",io, shall also be provisioned, if requires. In case of Intemational

rxpat provilion of transportation from hisftrer country to and from Nepal shall also be

Provisioned.

l.3,4.l.24.ExcludetheInputofDamExpertiftheprojectartd:rconstderationdoesnot
involve the coistuition of dam of height greater than 15m'

1.3.4,1.25. Numericul modeling for Interbasin water transfer projects and slorage proiects

shatlbecgrriedourduringfeasihilitystudy.Thecostdnumericalmodelling
shallbebasedonprevailingmarketratealsitissolelydependentonthecostof
thesoftware,technicqlHuntgttResourcesandsizeoftheprojectwhichis
dfficult to quantdY in the norms'

l-

6

M/

$\

d.(

2LO

l5 7o of Total Cost of Human

Resources (Offi ce+ Field)Field Equipment, Field Consunrables and

office ipace, office equipment such as

Computer, Scanner, Photocopy, Printer'

Plotter, Toner, Cartridge, Binder, Stationary'

AllCons umables etc

N \
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SECTION 2: GROUNDWATER
IRRIGATION AND GEOLOGICAL

STUDY
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Hvdrogeological and Engineering Geological Survev

o

a

Mapping
000

:5000

0000

1

1

I

1

1

Geophysical Investigation

. HydrogeologicalSurveY

o Sampling and testing of soil and rock

' Soil
, Rock

')_L2
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2.I. MAPPING

2'l'A' (Geological, Engineering 
^Geo!9srcal, 

Hydrogeological, Soil Depth Survey,Rock srope stability, Joint AnarystiTor g:i,ooo; is,oio; I:-10,000 per tufograpnrcatgrid/l km2)

Desk Study

(collection of data, Literature review, preparation of survey plan and preparation of
inception report)

i- Human Resource required:

ii- Performance criteria (all scale)

I krn2 4
n (3*n+l ) days

Field Work

(Survey command area/ geol. structure mapping and collection of dataJrom the command
area)

i- Human resources required

Human resources

Expert/Senior
l:1,000 l:5000 l:10,000

2 1.5 I

Geo St 4 J 2
Assistant Geol./Asst. Geo Tech 8 6 4

S man 4 3 2
Unskilled 8 6 4

ii- Equipment required

%\
w

21.3

(N
&

0.5
Geo Geol St I

GIS/RS I
Assistant Geol. /Asst. Geo Tech 0.5

operator I

Office assistant 2

Equipment All Scale
Four-Wheeler Drive

otal station set r.0 I

^k .p,
l'i ,' '

Dur,at

r.s l'



iii- Performance crlterla:

Report PreParation

ii- Performance criteria (all scale)

back).

Field allowances: DWRI survey nortns'

Mode of Payment: DWRI survey norms an<l according to TOR'

(Data processing, Analysis, interpretation^of surface and geological features including

preparation of map in digitalformat' draft' report preparat.ion)

i- Human resources required:

Stationaries, Satellite imaginary, Topographical map and consumable' Software for interpretation'

survey equipment, R"p;;"p.;";ation Itc^6 t i x or rotul cost of Human Resources (office+

Field)

Estimate for travel expenses shall be made based on means of transportation, market rate of

transportation means unJ auy, required for travelling (to reach the field (work site) and retum

4,,

h/ 6

6ooz
Study Norms, 2081

Department of Water Resources and Irrigation

?
2t4

)\

,d

l:10,000l:50001:1,000Terrain I
34.56a. Hill SloPe/ lntermountatn

Tunnel face/ Rock exposure
Basin/

11.52b. Terai /Dun V days
n*a; n*bn*a; n*bn*a; n*bc. For n

0.5
Ex geolo

I
Geolo

I
GIS/RS

0.5
CCT hAsst. GeoGeol.Assistant

ICAD exPert
I

2Office Assistant

7 daysI
(4*n+3)n

ry
4 &

,p

n2)

&
/|l

4
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2.2. GEOPHYSICALSURVEY

2,2.A. (Electrical, Seismic, Radio Frequency Survey)

Desk Study

(Collection of geological terrain dqta; geophysical survey site selectton,. suruey method and
array selection; determination of best electrode spacing, investigation depth, resolution oJ'
geophysical data; .finarization of survey pran and prepiration inception report)

i_H
geologist 0.5

I

6eophysicist I

tant Geol.

Operator

Assistant

0.5

I

)
Resources required:

ii- Performance criteria for all types of surveys

a. For a single survey site (8.4) 3 days
.For n >a (n+2) days

Field Work

(optimum area/alignment s election, topographical and geo logical a l ign ment survev,
equipment layout, field data acquisition based upon survey silection criteria A.4)

i- Human Resources required:

ExperVSenior geologist 0.5
Geologist I

G clst I

2
Surveyor I

Unskilled 6

ii- Equipment required:

Four-wheeler drive 2.0
instrument 1.0

Total station set 1.0

0116 -r.
N'0

w
N JV

t"\

Hydra./Ene.

Asst.
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Report PreParation

iii- Performance criterta:

ii- - Performance criteria

(Dataprocessing,analysis,identificationofgeologicalfeatures,interpretationintermsof
depth, lateral spread, iesolution, correlationwith surfacefeatures and nearby geological

parameters,includingpreparationofinvertedmapandinterpretedprofilefigureindigital

format, draft rePort PreParation)

i- Human Resources required:

(

$. 4;a

I day
2D, Electrical/ERT, For a

single line surveY site of
1000 m with sPacing l0 m
electrode 8,4

0.9 day
2D, Electrical/ERT, For a

single line surveY site of 600

m with spacing 5 m

electrode .4

0.8 day
2D, Electrical/ERT, For a

single line surveY site of 300

m with spacing I m
electrode .4

0.8 Day
I D, ElectricalA/ertical
Electrical S

I Day for Plain Surface

1.5 days for hills and mountains rough

surface

2D, Radio FrequencY'

GPR 00 m Profile length

I

day2D, Seismic, SRT, Micro
seismic survey 200 m

le
+l) daysn*For tr >a

All Scale

0.5

IG
1.5

0.5Assistant Geologist
1

IOffice Assistant

\ 6 dayssite ie.+;a.

3x(n+ Ib. For n >a

S=*s

6q
a

=

I

v
\
\
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Geophysical survey method selection table (For single survey site):

2.2.1.1.1. single su,rey site (unit) of a geophysicar survey is de.fined as folrow,s:

l. Deep fube well irrigation scheme: Teraiplain: <:50 Ha; Hill: <:25 Ha, for command
area greater than Terai plain: 50 Ha; Hill: 25 Ha, number of geophysical
investigation profiles depends upon either recommendation from identiflcation
survey or field requirement from the hydrogeological aspect.2. Landslide and Slope stabiliry srudy 0.25 Ha area, if CA>0.25 Ha, the number of
geophysical investigation profiles depends upon either

0*
\(

b
E()
a)
i)N {

depth of investigation. {Geophysi
Length (m)/ Area of survey (m2)|

eR lation between the(b latera of icalspread geoph ys
andleprofi fi leProca

S.N (a)Type of
Geophysical Survey

profile
(Single survey site)

m

(bl)
Approximat
e subsurface
information

(b2) Total
profile spread
length (m) /
Area (m2)

m

(b3)
Maximum
electrode
spacing

(b4) Data
aray(s)

3D,
EI ectrical/Tomography

60-120 (360mx360rn

;2x2 grid) or
(720mby

720m; lXl

6-12 two

2 2D,
Electrical/ERT(CST)
for Hydrogeological -

S

I 000 l0 two

CS

2D,
Electrical/ER

100 500 5 two

4 2D,
Electrical/ERT(CST)
for Sub surface
en

100 300 J two

5

CS

2D,
Electrical/ER

12 180 two

6 I D, Electrical/Vertical
Electrical

300 AB:1500
m*2 nos

A/B:IO Perpendicula
r

7 I D, Electrical/Vertical
Electrical Soundi

100 ,{8:600 m*2
nos

A/B:2.5
r les

8 2D, Radio Frequency,
GPR

250m - 50m 1200 l0 MHz -

250MHz.
9 2D, Seismic, SRT,

Micro seismic
300 900 30

l0 2D, Seismic, SRT,
Micro seismic

l0-100 300 l0

N
&

4.
277

1/w

from

Wale(

(

I

J

I
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2.2.1.1.2. Geophysical method of the survey:

back).

Field allowances: DWRI survey norns'

Mode of Payment: DWRI survey norms and according to TOR'

2.3. HYDROGEOLOGICAL SURVEY

2.3.A. IDENTIFICATION SURVEY

Desk StudY

identification survey or fierd requirement from engineering geological aspect.

Unit geophysical survey p"*,i lnvestigation well, Mountain aquifer, Tunnel face,

no.f.i*p"*re, Single uUutrn.n, foundition. (Remark: additional survey points can

be calcuiated in 'n' multiple surv':y locations')

For Headworks, Cross i.uinuge,'Dam, Headworks' Trail race' Canal alignment'

Reservoir, Basins, and other E-ngineering strucrures where the unit cost is required

for estimation pu.por.r' it . iooiiott r..Irlting from the-sum of B' 1+B'2+B'3 shoutd

be divided by the tength o, area in the (b2) iotal profile spread length (m)/Area

i.il "r 
1. Geophysi.i"l ,r.r"y rnethod selection table to calculate cost per meter

o.rquut"meteraftermaintainingconstantfactorsfrombl;b3;b4'

Study Norms,208l

Depa ritment of Water Resources and Irrigation

4

Foreachsinglesurveysite;thegeophysicalsurveytypeisnotlimitedtoonebutrnay
combine Electrical Resistivitf Su*"y, Vertical Electrical Sounding, Ground

penetrating Radar, and Seismic method of subsurface investigations as per field

conditions and verification purposes for the same site'

Stationaries, Satellite imaginary, Topographical map and consumable' Software for interpretatron'

survey equipment etc @ 15 % of B of respective areas'

Estimate for travel expenses shall be made based on means of transportation' market rate of

transportation means urJ duy. required for travelling (to reach the field (work site) and return

(collection of data, Literature review, Preparation of survey plan and Inception report)

i- Human Resources required:

-fr
'&#

b
e
C)
a)

0.25

I

0.5

2Asst.
IComputer
2Office assistant

\
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ii- Performance criteria:

Small Projects (<:566 ha at Terai and
<:250 ha at hil r)

I day

Projects (<:1000 ha at Terai
<:500 ha at hill

2 days

Projects (>:1000 ha at Terai
>:500 ha at

3 days

Field Work

(Survey command area for existing irrigation system, Hydrological and Hydrogeological
data collection, Tubewell lrrigation System area identification and Commend area
verification)

i- Human Rcsource required:

Hydrogeologist 2

Irrigation Engineer 0.5
Asst. GeologisV Sub-Engineer 3/l

Labour 4

ii- Perfonnance criteria:

Socio-Economical Survey

i- Human Resources required:

Sociologist/Association Organizer (AO) I

Labor I

ii- Perfbrmance criteria:

'a

w
)l 4,

w

Small Projects (<:569 ha at Terai and <:250 ha
at hill)

2 days

Medium Projects (<:1000 ha at Terai and <:500
ha at

4 days

Large Projects (>:1699 ha at Terai and >:500 ha
at

6 days

Small Projects (<:500 ha at Terai
and <:250 ha at hill)

1 day

Medium Projects (<=1000 ha at
Terai and <=500 ha at

2 days

t

s dY
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Office work and RePort PreParation

(Compilation, Analysis qnd Report pres' entqtion)

i- Human Resource required:

StudY Norms, 2081

Department of Water Resources and Irrigation

0.5

I

0.5

AO I
I

Office assistant 2

ii- Performancecriteria

Small Projects (<=569 ha at Tr:rai

and <:250 ha at

7 days

Medium Projects (<:1000 ha rtt

Terai and <=500 ha at

I I days

Large Projects (>:1ggg ha at'lerai
and >:500 ha at hill)

15 days

. Stationaries, Satellite imaginary, Topographical map and consumable, survey equipment

Report Preparation etc @15 %. of Tttal Cost of Human Resources (Office+ Field)

o Estimate for travel expenses shall be made based on means of transportation' market rate of

transportation means and days required for travelling (to reach the field (work site) and return

back),

o Field allowances: DWzu survey nonns'

o Mode of Payment: DWRI survey norms and according to TOR'

&

N= $(

\w
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$
(
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e
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3 daysLarge Projects 1>:1690 ha at Terai
>:500 ha at hiland
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SEOUENCE OF ACTIVITIES.,
(General activities/steps performed before and after initiation of groundwater project are
provided in following tables.)

Fomulate altemalt4
lllmgmantobl&tiffi

and soldcl obisclpo

Wator seMm at lust cort,
baSrn vsos rsglon, seirt,
lsgal, ud esunc oon.
sirahB. aqtiar r€rugm6fi

&pfry ard dspo€al sy$tern

Delotmln6 dsdy arar,
rludy sctoduh, ard twat
of Etudy*rrsl,mif,ary
sxamlmtjon, raco.nai$-
8nca, or leaJlbllty

Oolino elqmffts ol
mmgemdlt plan

Obtain aufioo:etlon 8nd
flnarchg o.l water

roso:(cec maMgernord
iava!gntton

Pmping hcatiss md
schadlle. an licial /echa,gs
bcalong snd sc'l6duto,
boundery cofi diliff s, t6gel
struclur€, moallsin!. or0an.
izaloml, and ,inscial

ldoolily what mus bs EngingsrB, 6cqEmistg,
sccomplshod to rchrrvo gootogisE, ftlomoye, and
plarrin0 goals, rdtl emphasit olhar3
on rBed ton hislodc b68lc
dala, oontirxJed dsta col^
l6!bn, rd EDPtadhhues.
lnclu(b diagrerra showlng
v,ort alonufi G, soquonct,
and sclrsddo

Oovorop goab to(
invos$gidon

Prepare rapon drscusgrog
allom0ta elnaqmr.t ptare.
lncludrno rBnstruclura,
elomtvss, arld rgcdffrofd
a sloCo ptan. h ls romQntzsd
that lnDlommtalloo o, .
$u(aDlt gian 6 ultimto ooal

Commencg
ltussilga(hn

Crpabtlily ol ext.actrro
aid recharg€,acihtigs

ln@tory ol exlsting sxtraclion
ad,echarg6 ,acrtrt€S and Cap.
arrty ol moolyine erising s)6tem

Ropof, s tho
mveqrgalio,

Flapan prasentlng study .asutts.
wilh €mphash 6 atlenrative
plans

Most s@nom@t Dhysicdty
lstrlble plan is dBsired

L
I

Lowgring wat6r lovdts.
walodoggin0, subsideom,
saemte intruslo
f)tough ot'lshore od-
creps and lrom sxcaya-
dm ol harbss oo euts.
lvater Quallty dsgBdatifr
G a ,6suft ol tmproporty
oo.E udod ud do$iroysd
w!fls, prEhton of wclo-
wttC13. hcraasrng stinfiy
lm ed\trrs€ slt batsrEo.
8nd olhsr wat€r Sratlly
probloms

Figure: sequence of activities preceding start of a groundwater management
investigation (after Amer. Soc. Civil Engrs.).
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ld irrigatis. do@estc, ed ind.
uttaial sses

Gaophysical Iechn.q@s and
lsst r4lls

Legal ind organiztli@l
msdsrati6s
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sto69o. d.hoges d6 to g.and-
watB{ lw€l lowsdng md watar-
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qualily dagradstion, ausE tty
.oquirod by managment agffc),
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rupplis

Formulal€ plffi coosaidering
Frhysic.l and .mmrc aap&(s

Phy$iffl [aclo.s; paflErns and
Seheduls5 of.e{*Brg6 and artrac!
bdt, @ o, idgartod mlal. u)der,
goMd 8toGoe for inllit6tig6 ot
stmtloflS, 6trd ot g@rxtrater
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rnc, watr.logomg, wa(c. qualily,
aoawaler inlrugis conlrols,
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lotal walet ,esurcea s)Etam

E@nmlc lacto6: Fst$ and
ban3tils. tloffiiat teasibitity

A(lrit& bendary
ffidilEns

Ouaolaty and quality oi $,tEurlacs
rnflow rnd out lw

Figure: Sequence of activities during a feasibility investigation for groundwater
management (after . Soc. Civil Engrs.).
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CRITERIA FOR SELECTION
rt,".'it.'iafortheselectionoftheprojectforidentificationmaybe:

) Beneficiaries signature in projlct request forms as per groundwater irrigation

guidelines /PolicY;

) No potential water right disputes;

F Beneficiaries, commitmentio take future o&M responsibilities, if required;

)> Water availabiliry in the source/subsurface aquit'er;

For groundwater irrigation schemes less or equal to 500 ha command area in hill and 1000

ha command area inierai will be enough to carry out two levels of the study only:

) Identification StudY

F Pre-Feasibility Study & Estimate

For groundwater irrigation schemes more 500 ha in hill and 1000 ha in Terai the study

will be carried out in three levels as follows:

) Identification StudY

) PrefeasibilitY StudY

F Detail feasiUility Study including Detailed Design & Estimate

The time span needed for different type of survey depends upon depth of investigation and

components to b. i,u"rtigated as specified in TOR/ldentification/Prefeasibility' however

generalized minimum timJ span for Yarious kinds of study will be as follows:

M,

6

V*u,p
o
Q)

a)

l-2 monthentification
3-6 months

6-12 monthsfeas

/s=u 4x

Durba( '

and est!1q4!e-----.-
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Field Work and Command Area

Identify existing all types of irrigation system.
verifu gross command area by excruding all type year-round irrigated land.
Assessment of groundwater/ water availability.
Identi!' type of aquifer (shallow or deep) and best economical method to extract ground
water.
Reach out all potential tube-well construction sites (if possible).
Acquire GPS coordinates of TW construction site and boundaries of commend area.
Existing WUA & its function, if any,
Assessment of willingness of the farmers for providing land for developing system, if
required.
Ass.essment of willingness of the fanners towards cost contribution as per Irrigation
Policy/Regulation (if possible).

Recommendation Report

The recommendation may be based on, but not limited to the

K

TERMS OF REFER!-NCE FOR IDENTIFICATION OF THE GROUNDWATER
I44IGATIoN PROJECT (Studv so"cific ontv, odditioiiiffi, coutd be deriued fro^
DLVRI and other GoN bodv TOR,sl

Desk Study

- Review of Farmers' Request Form. if any, and other available documents (topographic
map, Borehole logs, Geophysical suney report, Aerial photography, crimatological
records, Hydrological records, Hydrogeological records, ceotogicat maps, so"clo_
denrographic records etc) related with project aica;- Locate the project area on available Topographic Map/Satellite Imaginary /GIS map/s;- Locate the tentative alignment and type of open oi buried pipe distribution systems onavailable topographic Map/ Sarellite Imaginary /GIS map/s;

Reporting

Based on the data and information collected during the field visit the team needs to analyze
the- project findings and finalize the identification study. The analysis should be based on
technical, economic and social aspects of project implementation. In addition to technical
details, the analysis should cover but not limited to the following aspects:

Groundwater availability;
Declining levels of groundwater;
Type of groundwater inigation system (DTW/STW) requiremenrs;
Size and type of command area (rain fed;partialy irrigaied; ,orn6-year irrigated);
General hydrogeological condition of subsurface aquifer (unconfined/confined aquifer;
aquitards; aquifer; karst topography; primary and secondary strucrures);
Farmer's interest/absence;

d,4
,ry./'
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of Water Resources and Irrigation

- Genuineness of demands, if anY;

- Gross and total command area;

- Groundwater/water availability;

-purposeleastcostgtoundwaterextractlonmethodandsustainabilityproject;
- HydrogeologicalcomPlication;

TYPe of studY needed further;

Number, location, and type of geophysical survey (If-required);

Depth,location,andsize'ofinvestigationtubwells'(lfrequired);
Groundwater level measurement arid water degradation analysis (lf required);

The Recommendation should clearly state whether the project should be abandoned'

proceed for further studY' or adoPt alternative irrigation aPProach.
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2.3.8, PREFEASIBILITYSTADY

Desk Study

(collection of data, Literature review, preporation of surtey plan and Inception report
preparation)

i- Human Resource required:

I

2
GIS/RS I

0.5
Asst. H Geol./Sub- 2ll

I
Office assistance 4

ii- Performance criteria

J
ed rum Projects ( 000 ha at Terai and <:500 ha at h I I ) 5 S

eCtS 1000 ha at Terai and >:500 ha at hill 7 days

Field Work and Command Area

(Survey & command area mapping, command area delamination; collection ofJield data
from command areafor hydrological, hydrogeological agricultural, demographic, socio
economic and Environmental assessment)

i- Human Resource required;

ii- Equipment required

b

fiy

Experl/Senior Geo logist I

Hydrogeologist 2

Irrigation Engineer/Flydrologist I

Agricul turi sVAgronomist I

Sociologist/ Economist I

Env ironmentalist
I

Mech./ Elec. Sub-Engineer ut
Asst. Hy.Geol./Sub-Engineer 3il

Surveyor 2

Labor t2

swta
ok *N

22s

General

l

ExperUSenior Geologist

ha at hill)(<:500 ha at Terai and <:250
I

'l--
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iii- Performance criteria:

Hydrogeological SurveY

verification)

i- Human Resource rr:quired:

ii- Equipment require d:

iii- Performance criteria:

Geophysical SurveY

(Total number ofgeoPhYsical

area could b e ana lyzed fr o m geophy s i c al s urvey

(Possible geophysical Survey site and aiignment selection; aquifer, discharge, and other

hydrogeological data collection; hydrogeological/geological parameter survey and

survey profiles and their types needed to deploy in the study

\W*
)(f/ '^

$=/ '

Wh

6 226

oE

E

3Four-Wheeler Drive
2

4 days
Projects (<=500 ha at Terat

ha at hill
and

8 days
Projects (<:looo ha at Terai

ha at

and

14 days
Projects (>:looo ha at Terat

ha at

and

0.5
Expert/Senior

IHydrogeologist
2Asst. Hy.Geologist
3Labor

1.5Four-Wheeler Drive

4 days
Small Projects (<:500 ha at Ter:ri

and <=250 ha at hiil
7 days

Medium Projects (<:1000 ha at

and <=500 ha atTerai
l0 days

Large Projects (>:1000 ha at

and >=500 ha at

Tr:rai

\\ V
r' 4'

$p

Durbat '

Total station set ---
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construction of Investigation Tube well and water level monitoring

(Total number of required Investigation Tubewell and their depth required in the study area
cqn be analyzedfrom DI(N Tubewell Driiling Norms).

water quality test; source contaminant and degradation analysis (If needed):

(Water sample collection, identification of contaminants source, agricultural soil analysis,
testing of samples and labwork).

i- Human Resource required:

Hydrogeologist 0.25

Geochemist 0.5

Contaminant expert 0.5
Microbiologist 0.25

Labor 1.5

ii- Equipnrent required:

Small Projects (<=569 ha at Terai
and <:250 ha at hill)

7 days

Medium Projects (<:1000 ha at
Terai and <:500 ha at hill

l4 days

Large Projects (>:1666 ha at Terai
and >:500 ha at hill

2l days

Office work and Report Preparation

(Data processing, Analysis, Interpretation including cost estimate and economic analysis.)

i- Human Resource required:

227

iii- Testing of samples and lab work: (Derive from competitive market or
other GoN body's norm)

iv- Performance criteria:

q
b

^tr,E
o
AJ

eyev h4

Four-Wheeler Drive I.0

Expert/Senior Geologist I

2

I

St I

Economist I

I

A/
N

General U)

l4'ale(
ourba, K urnnd

Hydrogeologist
Irrigation Engineer/Hvdrolosist

Environmentalist/Geochemist
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Economist I

I

Asst.
2ll

1

Office assistant 6

ii- Performance criter:a

Stationaries, Satellite imaginary, Topographical map and consumable, survey equipment Report

pr"purution etc @ 15 % of total cost of Hurnan Resources (office+ Field)

Estimate for travel expenses shall be made based on means of transportation' market rate of

transportation means and days required for tlavelling (to reach the field (work site) and return

back).

Field allowances: DWRI survey norrns'

Mode of Payment: DWRI survey norms and according to TOR'

6w/

228
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7<:500 ha at Terai and <:250 ha at
I 1 daysProjects (<:1000 ha at Terai and <:500 ha at

l5 daysProjects (>=1000 ha at Terai and >:500 ha at
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TERMS OF REFERENCE FOR PRE-FEASIBILITY OF THE GROUNDWATER
IRRIGATION PROJECT (Studv soecific ontv\ additional criterion csn be derived from
DWRI qnd other GoN bodv TOR's)

The detail-feasibility study should be carried out for the large irrigation projects that will
decide project should be implemented or not. The study tentatively assesses the technical
feasibility, economic viability and institutional suitability of the project implementation. The
pre-feasibility study is carried out in the following steps:

Desk study:

- Assessment of groundwater irrigation availability zonation & command area
delamination.

- Review of farmers'request forms, if any,
- Revision available documents (Topographic map, Borehole logs, Geophysical survey

report, Aerial photography, climatological records, Hydrological records,
Hydrogeological records, Geological maps, Socio-demographic records etc) related with
project area;

- Locate the project area on Topographical/ Satellite Imaginary/GlS map/Arial map/
Hydrogeological map/s;

- Locate the tentative alignment and lype of open or buried pipe distribution systems on
available topographic Map/ Satellite Imaginary /GIS map/s;

- Assess location of geophysical investigation in the command area;
- Assess investigation tubewell construction location in the command area;
- Assess density of ground water sampling; representative location of samples in the

command area;

- send field visit date and information to the farmers/local communities;

Field survey work

- Identify existing all types of irrigation sysrem.
- verify gross command area by excluding all type year-round irrigated land.
- Assessment of groundwater/water availability and seasonal water demand.
- Reach out all potential tube-well construction sites/ demand area.

of tubewell construction site and boundaries of commend area bI
W)

<
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Verify the appropriate groundwater irrigation availability zonation & command area

location,

Take geolocation of total number proposed tube well construction site and clearly

demarcate the command area in field maps'

Survey and measure total length of subsurface water distribution system, total number of

surge riser and water outlet and acquire their geolocations'

Assess the availability of sources of electricity or it's alternatives and acquire geolocation

of their access point around the command area'

Survey along the perimeter of proposed command area and verifu net command area;

take geolocation at specific locations.

Assess localized existing subsurface water extraction techniques and viability of

extraction condition.

Make Assessment of existing cropping pattem and water demand'

Make Assessment of Existing Inigation Practices, if any

Make Assessment of Water Management Practices, if any

Make Assessment on Accessibility of Project Area'

Make Assessment of beneficiary Population'/HH of the project

Make Assessment of Social Composition of the area

Make Assessment of market availability and food sufficiency of the project area

Make Assessment of willingness of the farmers for providing land and cost contribution

for developing sYStem.

Existing WUA & its function, if anY.

Hydrogeological SurveY

Identify types of aquifer (shallow or deep) and best economical method to extract ground

water.

Make assessment of ground water availability and zonation based on discharge capacity.

Collect Borehole log data, geophysical survey data of nearby tube wells'

Correlate borehole logs. Geophysical report and asses' subsurface aquifer status'

Acquire pump test data and locate existing drinking/ irrigation tube wells.

Collect and verify data with existirrg nearby functioning tube wells'

Provide guideline for geophysical survey team and correlate hydrogeological data with

geophysical data (If necessary).

Provide guideline for investigation tube well construction team and correlate

hydrogeological data.

Provide guideline for investigatiorl tube water quality and contaminant analysis team'

Make assessment on qualify anrl quantity of inflow and outflow and water balance

condition.

Schedules of artificial recharge system, aquifer recharge to balance
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Make assessment on severe lowering of ground and subsidence due to over exploitation.

Geophysical Survey

- Assess best alignment, depth of investigation, resolution of survey.
- Make sure depth of geophysical investigation covers the tentative depth of investigation

tube well and future production deep rube well.
- Perform at least fwo types of survey along/across the same profile with at least fwo

electrode confi gurations (arrays).
- Correlate acquired data with existing geophysical reports, hydrogeological survey data

and borehole logs.

- Provide tentative thickness of water bearing aquifer, aquifer material identification,
aquifer status in terms of discharge and screen length for cost estimation purpose.

Construction of Investigation Tube well

- Access investigation tube well construction location at typical anomalous
hydrogeological locations.

- Make record of drilling time rate, collection of samples at appropriate intervals of depth
and determine position and nature of subsurface aquifers.

- Sieve analysis of samples to determine screen opening/size and correlation with grain
size obtained from geophysical logs.

- Perform and correlate drilling time log, lithological log, resistivity logs, self-potential log,
radiation logs, other borehole logs and reports.

- Perform pump test (Continuous, Recovery, Step drawdown) to determine pump capacity,
specific capacity, discharge, aquifer properties needed to extract subsurface water to meet
project requirement and farmer demand.

- Determine method of tubewell construction, total depth of tubewell to be constructed,
primary housing, screen length and optimum well size.

- Well interference, subsurface interchange through wells, water table variation, declining
water level and other aquifer properties.

- Schedules of artificial recharge system, managed aquifer recharge to balance
groundwater equilibrium.

Water quality test and contamination analysis
- Geochemical analysis of water samples and agricultural soils and their treatment.
- Sources of contaminations (natural, artificial, agricultural).
- Effect of wastes on hydrologic system.

- Water quality degradation due to improper management of constructed and destroyed
wells.

Reporting:

Based on the data and informatiorr collected during the field visit the team needs to
analyze the project findings and finalize the prefeasibility study. The anal i
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based on technical, economic, and socral aspects of project implementation. In addition to

technical details, the analysis should cover but not limited to the following aspects:

- Farmer's interest/absence; number of beneficiaries; local job creation by project.

- Groundwater availability, zonation, well interference, Tubewell spacing;

- Hydrogeological complications and declining levels ofgroundwater;

- Best economic type of groundwater irrigation system (DTWSTW) and its requirements;

- Size and rype of command area (rain fed; partially irrigated; round-year irrigated);

- General hydrogeological condition of subsurface aquifer (unconfined/confined aquifer;

aquitards; aquifer; karst topography; primary and secondary structures);

- Suitability of subsurface water quality for inigation purpose.

- Depth of primary housing, screen length, total depth of tube well based on locality;

- Total amount of discharge, pump and transformer capacity, length of transmission line

length per deep/shallow tube well irrigation system.

- Length and spread of subsurface distribution system, surge riser, number of outlets per

inigation system.

- Total number of groundwater tube well irrigation systems in single command area.

- Quality of surface soil, groundwater, and possible treatment method;

- Preparation of Project area/hydrogeological/contaminant map//other maps at l:10,000

scale.

- Make Assessment of cost of the project and cost per hector.

- Evaluate economic indicators (NPV, Internal Rate of Retum and Benefit Cost Ratio).

- Final cost estimate, Procurement schedule, Packaging, Implementation schedule.

Recommendation RePort:

The recommendation may be based on, but not limited to the followings:
- Genuineness of demands;

- Gross and total command area;

- Water balance and recharge vs discharge condition;

- Hydrogeologicalcomplication;
- Groundwater/water availability, aquifer boundary conditions;

- Need of further str:dy;

- Most economical physically feasible groundwater irrigation plan;

- Integration of subsurface water with other irrigation system, novel methods of

groundwater irrigation;
- Sustainability of project and environmental adverse effect;

- Economic indicators i.e. cost/ha, EIRR & B/C ratio etc'

- Need of rehabilitation and managed aquifer recharge;

- Economical alternative method of irrigation;

The Recommendation should clearly state the project should be

irrigation approach.abandoned,

N
, or adopt
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2.3,2 DETAIL FEASIBILITY STADY

Desk Study

(Collection of data, Literature review, Preparation of survey plan and Inception report)

i- Human Resource required:

Expert/Senior Geologist 2

Hydrogeologist 4
GIS/RS expert 2

Engineer I
Asst. Hy.Geol./Sub-Engineer 4/t
Computer operator 2

Office assistance 8

ii- Performance criteria

a.Large Projects (>:1000 Ha at Terai
and >:500 ha at hill)

5 days

b.Major Projects (>1000 Ha at Terai
and >500 ha at hill)

3*(b/a)+2 days

Field Work and Command Area

(Survey & command area mapping Command area delamination; Collection of field data

from command area for hydrological, agricultural, demographic, socio economic,
electromechinacal and environmental assessment)

i- Human Resource required:

Expert/Senior Geologist 2

Hydrogeologist 4

Irrigation Engineer 1.5

Agricu lturist/A gronomist 1.5

SociologisV Economist t.5

Environrne ntalist 1.5

Senior Mechanics/ Electrical overseer t.5lt.5

Asst. Hy.Geol./Sub-Engineer 5/1.5

Surveyor 4

Labor t8

@
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Four-Wheeler Drive 4

Total station set J

iii- Performance crit,:ria

a.Large Projects (>:1000 ha at

Terai and >=500 ha at hill)
12 days

b. Major Projects (>1000 Ha at

Terai and >500 ha at hill)
6*(b/a)+6 days

Hydrogeological Survey

(Possible geophysical survey site and alignment selection; aqudbr, discharge and other

hydrogeological data collection; hydrogeological/aquifer parameter survey and

verification)

i- Human Resource required

Expert/Senior Geologist 1

Hydrogeologist 2

Asst. Hy.Geologist 3

Labor 5

ii- Equipment required:

Four-Wheeler Drive 2

iii- Performance crilerta

a.Large Projects (>:1000 ha at Teraiand
>:500 ha at hill)

8 days

b. Major Projects (>1000 Ha at Terai
and >500 ha at hill)

5x(b/a)+3 days

Geophysical Survey

(Total number ofgeophysical survey proJiles and their types needed to deploy in the study

area can be analyzed from Geophysical Survey Norms and recommendation from
p r efe a s ib i I ity s tu dy).

Construction of Investigation Tube well

(Total number of required Investigatton Tubewell and their depth in the study area can be

Srgn

analyzed from Deep
study).

,;,,u Norms and
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Water quality test; source contaminant and degradation analysis:

(Water sample collection, identificotion of contaminant source, agricultural soil analysis,
testing of samples and lab work and recommendation.from prefeasibility study).

i- Human Resource required:

Hydrogeologist 0.5

Geochemist I

Contaminant expert I

Microbiologist 0.5

Labor 3

ii- Equipment required

Four-Wheeler Drive 2.0

a.Large Projects (>:1000 ha at Terai
and >:500 ha at hill)

I 8 days

b. Major Projects (>1000 Ha at Terai
and >500 ha at hill)

12*(b/a)+6 days

Office work and Report Preparation

(Data processing, Analysis, Interpretation including cosl estimate and economic analysis.)

i- Human Resource required:

235
b
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Expert/S eni or Geolo g i st 1.5

Hydrogeologist J

Inisation Ensineer 1.5

Agriculturist/Agronomist 1.5

Sociologist/ Economist 1.5

Environmentalist/Geochemist t.512
Economist 2

GIS/RS expert r.5

Asst. Hy.Geol./Sub-Ensineer 312

2CAD expert

Office assistant l0

qJ Vv-d Ni General
U)

iii- Testing of samples and lab work: (Derive from competitive market or
other GoN body's norm)

iv- Performance criteria:

k*
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ii- Performancecrite'ria

l.l.Large Projects (>:1000 ha at Terai
and >:500 ha at hill)

l2 days

b. Major Projects (>1000 Ha at Terai
and >500 ha at hill)

8*(b/a)+4 days

Stationaries, Satellite imaginary, Topographical map and consumable, survey

equipment, Report Preparation etc @ l5 % of Total Cost of Human Resources (Office+ Field)

Estimate for travel expenses shall be made based on means of fansportation, market

rate of transportation means and days required for travelling (to reach the field (work site) and

retum back).

Field allowances: DWRI survey norrns.

Mode of Payment: DWRI survey norms and according to TOR.

TERMS OF REFERENCE FOR PRE-FEASIBILITY OF THE GROUNDWATER
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The detail-feasibility study should be carried out for the large to major irrigation projects that
will decide whether project will implement or not. The study assesses the technical feasibiliry,
economic viability and institutional suitability of the project implementation in detail. The
detail-feasibility study is carried out in the following steps:

Desk study:

- Assessment of groundwater irrigation availability zonation & command area

delamination.
- Review of farmers'request forms, if any,

- Revision available documents (Topographic map, Borehole logs, Geophysical survey
report, Aerial photography, Climatological records, Hydrological records,
Hydrogeological records, Geological maps, Socio-demographic records etc) related with
project area;

- Locate the project area on Topographical/ Satellite Imaginary/GlS map/Arial map/

Hydrogeological map/s;
- Locate the tentative alignment and type of open or buried pipe distribution systems on

available topographic Map/ Satellite Imaginary /GIS map/s;
- Assess location of geophysical investigation in the command area;

- Assess investigation tubewell construction location in the command area;

- Assess density of ground water sampling; representative location of samples in the

command area;

- Send field visit date and information to the farmers/local communities;

Field survey work

- Identify existing all types of irrigation system.

- Verify gross command area by excluding all type year-round inigated land.
- Assessment of groundwater/water availability and seasonal water demand.
- Reach out all potential tube-well construction sites/ demand area.

- Acquire geolocation of Tubewell construction site and boundaries of commend area.

- Veri$z the appropriate groundwater irrigation availability zonation & command area

location,6
rV

( V/
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Take geolocation of total number proposed tube well construction site and clearly

demarcate the command area in field maps.

Survey and measure total length of subsurface water distribution system, total number of
surge riser and water outlet and acquire their geolocations.

Assess the availability of sources of electricity or it's altematives and acquire geolocation

of their access point around the command area.

Survey along the perimeter of proposed command area and verifu net command area;

take geolocation at specific locations.

Assess localized existing subsurface water extraction techniques and viability of
extraction condition.

Make Assessment of existing cropping pattern and water demand.

Make Assessment of Existing Irrigation Practices, if any

Make Assessment of Water Management Practices, if any

Make Assessment on Accessibility of Project Area.

Make Assessment of beneficiary PopulationIFIH of the project

Make Assessment of Social Composition of the area

Make Assessment of market availability and food sufficiency of the project area'

Make Assessment of willingness of the farmers for providing land and cost contribution

for developing system.

Existing WUA & its function, if any.

Hydrogeological Survey

- Identify types of aquifer (shallow or deep) and best economical method to extract ground

water.

- Make assessment of ground water availability and zonation based on discharge capacity.

- Collect Borehole log data, geophysical survey data of nearby tube wells.

- Correlate borehole logs, geophysical report and asses subsurface aquifer status.

- Acquire pump test data and locate existing drinking/ irrigation tube wells.

- Collect and veriff data with existing nearby functioning tube wells.

- Provide guideline for geophysical survey team and correlate hydrogeological data with
geophysical data (If necessary).

- Provide guideline for investigation tube well construction team and correlate

hydrogeological data.

- Provide guideline for investigation tube water quality and contaminant analysis team.

- Make assessment on quality and quantity of inflow and outflow and water balance

condition.
- Schedules of artificial recharge system, managed aquifer recharge to balance

groundwater equilibrium.
Make assessment on severe lowenng of ground and subsidence d{
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Geophysical Survey

- Assess best aligument, depth of investigation, resolution of survey.

- Make sure depth of geophysical investigation covers the tentative depth of investigation

Tubewell and future production deep Tubewell.

- Perform at least two types of survey along/across the same profile with at least two

electrode configurations (arrays),

- Correlate acquired data with existing geophysical reports, hydrogeological survey data

and borehole logs.

- Provide tentative thickness of water bearing aquifer, aquifer material identification,

aquifer status in terms of discharge and screen length for cost estimation purpose"

Construction of Investigation Tube well

- Access investigation tube well construction location at typical anomalous

hydrogeological locations.

- Make record of drilling time rate, collection of samples at appropriate intervals of depth

and determine position and nature of subsurface aquifers.

- Sieve analysis of samples to determine screen opening/size and correlation with grain

size obtained from geophysical logs.

- Perform and correlate drilling time log, lithological log, resistivity logs, self-potential log,

radiation logs, other borehole logs and reports.

- Perform pump test (Continuous, Recovery, Step drawdown) to determine pump capacify,

specific capacity, discharge, aquifer properties needed to extract subsurface water to meet

project requirement and farmer demand.

- Determine method of tube well construction, total depth of tube well to be constructed,

primary housing, screen length and optimum well size.

- Well interference, subsurface interchange through wells, water table variation, declining

water level and other aquifer properties.

- Schedules of artificial recharge system, managed aquifer recharge to balance

groundwater equilibrium.

Water quality test and contamination analysis
- Geochemical analysis of water samples and agricultural soils and their treatment.

- Sources of contaminations (natural, artificial, agricultural)'

- Effect of wastes on hydrologic system.

- Water quality degradation due to improper management of constructed and destroyed

wells.

Reporting:

Based on the data and information collected during the field
the project findings and finalize the detail feasibility

needs to Z^'
$analysis should
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be based on technical, economic, and sociar aspects of project implementation. Inaddition to technical details, the analysis should 
"ou", 

bui ,ioiii*ir.a to the followingaspects:
- Farmer's interest/absence; number of beneficiaries; local job creation by project.- Groundwater availability, zonation, wel interference, tube welr spacing;- Hydrogeological complications and declining revels of groundwater;- Best economic type of groundwater irrigation system prwrsrw) and its requiremenrs;- Size and type of command area (rain fed; partiaily irrigated; round-year irrigated);- ceneral hydrogeological condition of subsurface aquifer (unconfined/confined aquifer;

aquitards; aquifer; karst topographl'; primary and secondary structures);- Suitability of subsurface water quality for irrigation purpose.- Depth of primary housing, screen length, total depth of tube well based on locality;- Total amount of discharge, pump and transformer capacity, length of transmission line
length per deep/shallow tube well inigation system.- Length and spread of subsurface distribution system, surge riser, number of outlets perirrigation system.

- Total number of groundwater tube well inigation systems in single command area.- Quality of surface soil, groundwater, and possible treatment method;- Preparation of Project arealhydrogeological/contaminant map/other maps at l:5000
scale.

- Make Assessment of cost of the project and cost per hector.- Evaluate economic indicators (NPv, Intemal Rate of Retum and Benefit cost Ratio).

Recommendation Report:

The recommendation may be based on, but not rimited to the fo,owings:- Genuineness of demands;
- Gross and total command area;
- Water balance and recharge vs discharge condition;- Hydrogeologicalcomplication;
- Groundwaterlwateravailability, aquifer boundary conditions;- Need of further study;
- Most economical physically feasible groundwater irrigation plan;- Integration of subsurface water with other irrigation ,yrt"-, nor*l methods ofgroundwater irrigation;
- Sustainability of project and environmental adverse effect;- Economic indicators i.e. Cost/Ha, EIRR & B/C ratio etc,- Need of rehabilitation and managed aquifer recharge;- Economical altemative method of irrigation;

Project design and Cost estimate
lection of demand; management .f water user association

240
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verification of exact quantiry of groundwater irrigation system to be implemented in

project.

- Detail design of each and every component of groundwater inigation project.

- Final cost estimate, procumbent schedule, Packaging, Implementation schedule.

2.4. SAMPLING AND TESTING OF SOIL AND ROCK

(Form landslide, unstable slope, Jointed surface, Rock exposure to determine engineering

as well as geotechnical properties ofsoil and rock)
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Surface Sampling of in-situ materials

(Grid preparationfor sampling points, inhomogeneity of sample, labeling and storage)

i- Human Resource required:

Geologist/Eng. Geologist I

Asst. Geo/ Tech/Surveyor 2

Labors 4

ii- Equipment required:

Four-Wheeler Drive I day
Total station set I day

iii- Performance criteria

a. Grid of o.ii kmz/ 20 points 3 days

b" or n km2 2*(b/a)+l days

iv- Minor tools, sample storage box and headload transportation.

Add 15% extra cost of i and ii in accessible area and Add 35o/, of i and ii in
area

Sub-Surface Sampling

4.1.1. Auger Method $br unconsolidatedfine sediments):

(Grid preparation and site selectionfor sttmpling points, core logging of sample, labeling
and storage)

i- Human Resource required:

Team Leader 0.5

Geologist/Eng. Geologist I

Asst. Geol/ Geotech/Surveyo:: 2

Driller 2

Labors 8

ii- Equipment required:

=.n.g
teE

c)
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Four-Wheeler Drive I taay
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Pickup truck I day

Hand Auger I day

Total station set I day

iii- Performance criteria:

Up to l0 m depth I days

n m depth (l+n/20) days

z locations z*(7+n/15) days

iv- Minor tools, sample storage box and headload transportation.

Add 15% extra cost of i and ii in accessible area and Add 35% of i and ii in
remote area

A.1.2. Core drilling Method (for consolidated sediments):

(Grid preparation and site selection Jbr sampling points, inhomogeneity o/'sample, labeling
and storage)

i- Human Resource required

Team Leader 0.5

Geologist/Eng. Geologist I

Asst. Geo./ Tech/Surveyor 2

Driller I

Skilled labor 3

Unskilled Labors 13

ii- Equiprnentrequired

iii- Performance criteria:

Z.
G

ry

w)

Four-Wheeler Drive I day

Pickup truck I day

Core drilling rig I day

Electrical generator I day

Total station set I day

Up to I0 m depth 1.5 days

n m depth l.5x(l+n/20) days

z locations z* 1.5*( l+n4 5) days

N 6 w.t
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iv- Minor tools, sample storage box and headload transpoftation

Add 15% extra cost of i and ii in accessible area and Add 35% of i and ii in remote area

A.1.3, Analysis and Te:sting ofJield samples

(Geo-mechanical Testfor Soil and Rock; sample test makes a set unless otherwise stated,'
rate analysis can be derivedfrom competitive markel rate or other GoN body's norms).

2.3.1 Soil
2,3.1,1Index Properties of Soil

Grain Size Analysis including Hydrometer,
Moisture Content,

Bulk and Dry Unit Weight,
Specific Gravity,

Liquid and Plastic Limit,
depressiveness or soluble chemical content,

Slake Durability Test,

Fusion test,

Mineralogical analysis of soil (particularly for landslide and tunneling)

2,3.1,2 Engineering Properties of soit
- Direct shear test,

- Triaxial test,

- Oedometer test,

- Permeability test

- CBR test for dams, embankments, and roads

2.3.2 Rock
2.3,2,1 Index Properties of Rock

- Moisture Content, porosity, permeability
- Bulk and Dry Unit Weight,
- Specific Gravity,
- Petrography and thin section

2.3.2,2 Engineering Properties of Rock
- Point Load (6 Nos. in a set),

- UCS,
- Direct Shear Test
- Tensile Strength,
- triaxial test,
- Permeability (in-situ for jointed rock mass and for massive rocks),V\) ,t
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Abrasivity test (for tunneling),

Plate load test (for rock mass strength in tunnel),

Stress Test (over coring or as appropriate),

Slake durability test,

Youngs modulus of elasticity,
Poisson Ratio,

Punch Test (for TBM Tunneling)

Water absorption test,

If any infill materials (test of soils as and when required)

Report Preparation

(Data processing, Analysis of engineering properties of soil and rock, inlerpretation of
surface and subsurface geologicalfeatures including preparation ofdiagram in digital
format, draft report preparation)

i- Human Resource required:

Team Leader 0.5

Geologist/Eng. Geologist I

Assistant Geol. /Asst. Geo Tech 0.5

CAD expert I

Computer operator I

Office assistant 2

ii- - Perforrnance criteria (all scale)

a. 5 soil samples/20 m rock
samples

7 days

b. n samples 3*(b/a)+4 days

Stationaries, Satellite imaginary, Topographical map and consumable, software
interpretation, survey equipment, Report Preparation etc @ 15 % of Total Cost of Human
Resources (Office+ Field) etc.

Estimate for travel expenses shall be made based on means of transportation, market rate of
transportation means and days required for travelling (to reach the field (work site) and

relurn back).

a

a

a

a

Field allowances: DWRI survey norrns

Mode of Payment: DWRI survey norms and according to TOR.
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SECTION 3: LTFT IRRIGATION
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Notes:
For the study purpose lift irrigation system/cluster of systems is prepared for 100 ha
command area. Cost estimate of inrigation system or cluster of systems other than
l00ha shall be calculated applying formula given in corresponding survey norms
(Identification and Detailed) belowr

3. I.IDENTIFICATION SURVEY

3.1.1. Field Works

3.1.1. 1.1. Headwork Site

A. Location and Hydrological survey

i- Human Resources

ii Performance criteria

3. 1.L1.2. Canal Alignment

A. Layout Survey

i - Human Resources ired:

Hydraulic Engineer I

Sub Engineer/Auto Cad Expert I

Labour 2

ii Performance criteria:

3.1,L1.3, Command Areu

A. Socio-Economic & Command Area Survey

i - Hurnan Resources

b
ud

/c),Q)
U)

4

Hydraulic Engineer 1

Sub Engineer/Auto Cad Expr:rt I

Labour I

All Projects 0.5 day/project

All Projects 0.5 dayiproject

Association Organizer I

Labour I

\ Vq1

248

)



Study Norms,2081
Department of Water Resources and Irrigation

ii Performance criteria:

All Projects I daylproject

3.1.1.2. Office Works

3.1.1.2.1. Dota Compilation and Report Presentution

i - Human Resources

ii Performance criteria:

AllPro.iects 2 dayiproject

3. I . I .3.Miscellaneous:

3.1.1.3.1. Add transportutiort cost to sile and return back os per morket rote.

3.1.1.3.2. Add I5% of total humon resoarce costfor site and ffice equipment,

consumables a nd report production.

Note:

For command area for a project or cluster of projects other than 100 ha. The estimated cast

shall be calculated as follows:

l. For area more than 100 ha, estimated cost : estimated cost for 100 ha x (area to be surveyed

in hall00 ha) "0.5

2. For area less than 100 ha. estimated cost : estimated cost for 100 ha x (area to be surveyed

in hal100 ha) ^0.2

Example:
Suppose estimate amount for 100 ha survey : Rs. 35,000

i. Then estimated amount for 300 ha: Rs. 35000x (300 hal100 ha) "0.5 : Rs 60,622.00
ii. Then estimated amount for 40 ha: Rs. 35000x (40 hal100 ha) "0.2: Rs 29,139.36

[h{-?

t

/

ry

Nt

IHydraulic Engineer

IAssociation Organizer

ISub Engineer/Auto Cad Expert

IAss istant/Accountant/ Computer
Operator

I[,abour

N "4) 6
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3.2.DBTAILBD FEASIBILITY STUDY

3.2.1.1. Field Work

3.2.1.1.1. HEADWORK / INTAKE

A. Intake site selection/Powen Assessment

i - Human Resources

ii Performance criteria:

All Projects 1 daylproject

B. Geological Survey & River Morphology

i - Human Resources

ii Performance criteria;

All Projects I daylproject

3.2.1.1.2. PIPELINE ALIGNMENT

A. L-Section Survey

i - Human Resources

ii - Performance criteria:

All Proiects 6 km/ day

250
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Engineer/Hydrau I ic En6lineer 1

Energy Expert I

Sub Engineer/AssistantiSocial Mobilizer 1

I-abour 4

Ceologist/Geotechn ical Engineer I

Sub Engineer/Assistant/Social Mobilizer I

2Labour

Engineer /Flydraulic E ngirteer I

1

Labour 4

N { \x X/
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Sub Engineer/Assistant/Social Mobi lizer
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3.2.1.1.3. COMMANDAREA

A. Traverse Line Survey

i - Human Resources

3.2.1.2. Office Work

3.2.1.2.1. Desk Study

A. Data Collection, Compilation & Presentation

i -Human Resources

ii - Performance criteria

ii - Performance criteria:

All Projects 1 day/site

B. Agricultural & Socio Economic Survey

i - Human Resources

ii - Performance criteria:

All Projects 2 daylsite

4

IEngineer/Hydraulic Engineer

ISub Engineer/Assistant/Social Mobilizer

4Labour

IA griculturi st/Agronomi st

ISociologist /Economist

ISub Engineer/Assistant/Social Mobilizer

2Labour

IEngineer /Hydraulic Enginccr

ISub Engineer/Assistant/Social Mobi I izer

IAssistant/Accountant/ Computer Operator

Il-abour

2 days/projectsAll Projects

$
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3.2.1.2.2. Intake Site and Pump

A. Geology

i - Human Resources

3.2.1.2.3. Command Area

A. Agriculture Survey

i - Human Resources

ii Performance criteria:

B. Socio-Economy Survey

i - Human Resources

ii Performance criterirL:

B. Design, drawings and estirnate

i - Human Resources

Engineer/Flydrau lic Eng ineer 1

Energy Expert I

Autocad expert I

Ass i stant/Ac c ountan t/ C omputr,r Operator I

ii Performance criteria:

\ -:5 %t)
4

Geologist/Geotechnical Engineer I

Autocad expert I

Assistant/Accountant/ Compur er Operator I

All Projects I daylproject

All Projects 2 daylproject

A gri culturi st/Agronomi st I

Assistant/Accountant/ Computer. Operator I

Labour I

All Projccts I day/project

+.
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o'to,-

Economist I

Assistant/Accountant/ Computer Operator I

l,abour I

ii - Performance criteria:

All Projects I day/project

3.2.1.2.4. Economic Analysis

i - Human Resources

ii Performance criteria:

All Pro.iects I da1'/pro.ject

1.3.4.1.26. Rute Analysis Detailed Feasihility Report Prepuration

i - Human Resources uired:

Engineer/llydrau I ic [lngineer I

Geologi st/Geotechrt ical Engineer 0.5

Sub Engineer/Assistant/Social Mobi lizer I

Assistant/Accountant/ Computer Operator I

I -abour I

ii Performance criteria:

All Projects 5 da1"/project

Miscellaneous:

3.2.1.2.5. Add transportation cost lo site and return back as per market rate.

3.2.1.2.6. Add l5% oJ'total human resource costfor site and oJlice equipment,

consumahles ond report production.

Note: /
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Economist I

IAss i stant/Accou ntant/ Com puter Operator

ILabour
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For command area for a project or cluster of projects other than 100 ha. the estimated cast shall
be calculated as follows:

l. For area more than 100 ha, estimated cost : estimated cost for 100 ha x(area to be surveyed

in hal100 ha)^0.5

2. For area less than 100 ha, estimated cost : estimated cost for 100 ha x(area to be surveyed in
hal100 ha)^O.2

Example: 
*

Suppose estimate amount for 100 ha strvey : Rs. 250,000

i. Then estimated amount for 300 ha: Rs. 250000x (300 ha/I00 ha)^0.5 : Rs 433,013.00
ii. Then estimated amount for 40 ha = Rs. 250000x (40 ha/100 ha)^0.2: Rs. 208138.30
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Somole Terms of Reference for Lift lruisation

Terms orRecp- for the Develo4' I ocLift lrrigotion Proiecti/sub-

Proiects

Background

Development and expansion of electricity supply infrastructures and access roads in the interior of

hills and mountains in recent years and advancement in solar power technology during past few years

has opened up tremendou. riop. for development of lift inigation in the cultivable lands that were

deemed non-inigable earlier. Furthermore, the access provided to the remote areas through the

development of f,ighways across the regions and along the river corridors by govemment agencies

has provided addittnal infrastructure for further development. The largernelJvolk of village roads

buili by local govemment agencies and subsequent erection of electricity distribution network along

the conidor piovides remarfable opportunity for the development of lift irrigation systems utilizing

hydro as well as solar power.
Large lift irrigation.yit.*t such as Koshi Pump canal, Narayani lift system, Marchawar lift are some

of tle fift sy-stems ieveloped by GON. Due to their large nature, they are mostly dependent on

government exchequer for maintlnance and operation. However, small lift irrigation systems that ate

fperated and maintained by user groups have demonstrated promising outcome especially when they

are "demand driven" and utilized for commercial farming. There has been a steady rise in the

popularity of lift irrigation which has resulted into the overwhelming demand from the beneficiary

i*rr.rr. bffo.tr by Department of Water Resources and Irrigation (DWRI) through implementation

of Non-Conventional Irrigation Project (NITP) and the experience of DWRI over past few years in

Bheri corridor has shown encouraging result.

On its effort to further explore the possibility of tapping the water in the hilly as well as mountainous

aquifers the DWRI ptans to condict studies which would in turn not only suggest the potential but

also the appropriate technology for harvesting the ground water resources. With the availability of

sufficient-Sunihin. hour everiat the mountainous regions one cannot deny the possibility of utilizing

the solar power for lifting the ground water for irrigation purpose'

Thus, through the utilizaiion of available best technologies it is pertinent to provide inigation facilities

to the arable land which were thought un-irrigable earlier. The availability of not only the abundance

of water resources but also the longer Sunshine hour in our country can be considered as a boon

towards the production of energy and their subsequent utilization for the overall development of the

nation. Developing and providing year-round irrigation facilities to the arable land depending upon

the availabilityof resouries and Uy tt 
" 

adoption of feasible technologies including the consumptive

use principle.
The'deveiopment and the installation of small to medium lift irrigation systems along the river

corridors would be an important approach to materialize govemments'Plans, policies, programs and

economic development targets foi agricultural development, through the adaptation of commercial

agriculture. The availability of year-round assured water for irrigation would certainly attract the

firmers towards the cultivation of high value commercial crops. The production of vegetables in the

targeted arable land would not only make the availability of fresh product but also would push the

country towards self-suffi ciencY.
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Main objective of the study is to develop Detailed Feasibility Report (DFS) of lift irrigation systems

in the study area focusing on lifting of water from available source by using electric or solar power

Objective:

for pumping.

Specific objectives are as following:

1. Carry out field work to deliieate the command area' identiff source point and delivery

p"iri *a alignment of delivery pipe in lift inigation system'

2. Carryout fretAwoit to identiff iti typ.-of .n"ergy leiectrical or solar) required for the

3. rit;[o*. detail design, drawings an,J cost estimate along with economic analysis of

4. iTrrt:Xt#-Jiffit.rrire plan covering all technical, economic, social, agriculture and

environmental and implementation *p.rir ro.irplementation of the project/sub-project'

Scope of Works

Thescopeoftheworkofproposedstudyshatlincludethefollowings:

o Identiff assured source of water and location of sump well / tube well / collection tank to

be constructed / drilled as per surface geological and hydrogeological survey'

o conduct necessary survey to identily location of pump house' Intake site with best feasible

type,identifythenearestthreephaseelectrictransmissionline,reservoirtanksandother
necessarymajorandminorstructuresfordevelopmentofacompleteliftirrigation
sYstems.

o Determine best delivery pipeline alignment, lift head and length of the delivery line.

oPreparationofdesignanddrawingasperthestudye.g.,CollectionPond,L-section,
Layout plan, delineation of commaio area wittr the location of delivery / outlet points and

proposed water application mechanism' Schematic line diagram etc'

o Preparation of detailed quantity estimate (Lump-sum items should be minimized) based

on the real design. The cost estinrate shall be evaluated based on the latest district rates

for the development of the projecr, as per the prevailing norms and standards of DWRI.

o Assessment of the crop water requirement and design discharge and designing of

sustainable cropping pattems with various altematives compatible to optimum use of

inigation water in order to gain the highest economic return'

o Determine pump caPacitY.

. prepare u pl*., requirement plan showing location and capacity of transformer;

o Identiff tocation of solar power installatiin point if electrical transmission line isn't

Possible in the studY area'

o Detail desiglr/drawing of the project / sub project for implementation.
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Data collection and compilation on social, economic and institutional aspect of

beneficiaries together with their involvement potential during the implementation of the

project. Also highlighting the constraints, if any.

Economic analysis of the project considering with and without project. Evaluation of

direct benefits of the project, Cost Benefit Ratio (BCR) and EIRR shall be made'

Methodology

Field work
The field work consists of the following:

o Site Selection

r L-Section Survey for Delivery Distribution Alignment

o Agriculture as well as Socio-economic Survey

o Distribution outlet survey as per design/available head

. Site Selection
Site plan for an Intake to be investigated and / or situated on the River Bank shall be prepared. The

selection of the intake site should be such that the location of the well, reservoir or any inigation

structures should be in less vulnerable to flood and landslide. The location should be chosen such that no

water right as well as land accusation problems occur.

Distribution Alignment
Along the finalized alignment, the profile survey will be carried out independently. Whenever alignment

crosses special features (Structures, Depressions or other geographical features etc.), the closer details of

that portion (i.e. u/s and d/s of structure) must be taken. The plotted profile will be prepared in soft and

hard copies.

Socio-economic and Agricultural Survey

Social, Economic and Agricultural Situation of the project area will be assessed that will also include

existing and proposed command area, cropping pattem and intensity. An assessment of availability and

linkage to agricultural service providers, willingness of the farmers for providing land for developing

system, willingness of the farmers towards cost lkind I labor contribution as per Irrigation

'Pplicy/Regulation will be made.

Office work
Desk Study
The desk study shall be started immediately after the commencement of the work and shall consist of,

but not limited to, the following activities:

The Consultant shall collect all the relevant documents and feasibility study reports of previous studies

related to the projects from various sources. Such information would involve completed, ongoing or

planned irrigation projects in study area. The Consultant shall then review the information and identiff

that would be addressed during field investigation.
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A work plan shall be prepared to carry out field work for making the detailed inventory of inigation

system. The consultants shall veriff the new propos{)d command area and submit the comment regarding

the new proposed command area.

Design, Drawing and Estimate
According to the Field data including maps, GPS clata and Desk work detail Design with Drawing and

Estimate of different structures and provisions propcsed for Intake site, pump, electric transmission line,

canaVpipes, reservoirs and Distribution System strould be prepared. The Design should be based on

general engineering principles and departmental norms'

Approved District Rates for labor and materials at the project sites shall be collected or analyzed. Detail

rate analysis, detail quantity & cost estimates along with bill of quantity (BOQ) should be prepared.

Reports and OutPuts

The Consultant shall prepare and submit followinl; reports in specified number of copies and within the

specified time during thl course of the consultin,g services contract. The Consultant shall prepare the

reports in the formalagreed with the Client. Theleporting schedule and deliverables have been listed

below.

Digital and editable copy of the final report including layout, design, shape file, KMZ AutoCAD file etc'

stra'tt Ue submitted by the consultant as required by the client. After acceptance of the final report, copyright

of the study solely belongs to IRBIWRMP.
The draft and final."por{. shall include the detail,:d cost estimate of projecUsub - project with command

area delineation, water requirement assessment, social and agricultural information and economic analysis

etc. depicting as complete DFS report ready for D'WRI approval'

Consultant will have to make the power- point lrresentation as required by the client to the different

organizational level such as project office/Departnrent/MinistryA{ational Planning commission etc.

Consultant will have to incorporate all the comments and suggestions pointed out during the presentation

and get it authenticated by the client.
It isihe obligation of the consultant to rectiff, anrend, and make necessary changes as suggested by the

client to bring about the study report a comprehensive one.

Consultant shall arrange presentation of the stud'r report(s) at his own cost including cost of hall/audio

visual system ifnecessary and snacks;

Record and Proceedings of meetings/workshop held with Stakeholders: This shall be submitted within one

week of the holding of such meetings/workshop etc.
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S. N. Reports/Deliverables
No of
Copies

Submission Period (starting
from commencement date)

1 Inception Report Five Within 15 days from commencement date

,) Field Report T,tree Wittrin One months from commencement date

J Draft Report Three Within45 days months from commencement date

4 Final Report Three Within two months from commencement date

Nl' oI 258
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Mode of Payment

Mode of Payment for consulting services shall be decided by the Client based on the duration of
services, stage of reporting, prevailing procurement rules and regulations, donor agencies' guidelines,

if any, and availability of funds.
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Services and Facilities from the Project and Consultants' obligation

IRBIWRMP shall provide the Consultant drawings, maps and other contract relate<i documents that

are available with the Project. A11 other requirements needed to carry out the consulting services,

unless otherwise mentioned in the ToR, shall be the responsibility of the Consultant. All equipment,

goods and materials shall be the obligation of Consultant. Cost of arranging meetings with

stakeholders and cost for all activities for any type ofpresentations shall be borne by Consultant.
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SECTION 4: ENVIRONMENTAL
STUDY
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Study Norms,2081
artment of Water Resources and Irrigation

SCOPE OF WORK FOR FOREST SURV]]Y/INVENTORY FOR REMOVAL OF TREES
I.-ROM CONSTRUCTION SITE

o Preparation and approval offorest survey and inventory checklist by the project.o Complete count and enumeration of total species of the specified project ur.u u, p",
the methodology approved by authorized entiry of government of Nepal.

' Blazing and marking of trees to be removed from specified project area (construction
area) using appropriate paint and brushes as required.

o Calculation of volume of each species identified for removal applying formula
approved by Department of Foresl and Soil Conservation under Uinistry of Forest
and Environment, for volumetric calculation.

o Consolidation and analysis of data.
o Preparation and presentation ofdralt report.
o Preparation offinal report
. Approval of report by the competent authority.
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4.I7 GENERAL PROVISIONS

SN Gen:ral Provisions

AS the of
input may becaseIn of donor funded addit onal humanandprojects experts

2 The cost for public notice and public
the terms of reference.

added as per the requirements ofhearing shall be

J casIn ofe eots themultipurpose esti shallmate bepurpose proJ done 00% ofby taking
the human of nmal andinput 70 oo//o fpurpose humanrrdding from forestimatetnput
each additional

4 General workof BESfor andIEEscope shaEIA ASbe Environment lonProtectper
7620 Enand lronlnent Protection 2077

5 CCNSUS shall consbe ideredComplete fi;r household and forestsurvey
lin

6 of shall be as Environment Protection 2077
7

EIA shall be of minimum I

for shallBESStudy ofbe mummtllt 4period IEE2. beshall ofmonths, mlnlmum 6

8 forod householdpenStudy survey and environmentsurvey/inventory
and shall be mlrllmumof J months

9 forestIf area exceeds 25than 7 %5 of the humanhectare, beshall ASaddedinput per
the estimate for forest 25above hectare.

10 of70% totalthe cost for B IEE and shallEIA beES, allocated for EB SNEEupdating
and EIA

ll Value added tax and shall be added to the rulesestimate as

,1
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4.I8 GENERAL SCOPE OF WORK

6.20.1,1.1.L1. SCOPE OF WORK FOR PRIOR CONSENT
. Review of DPR/DFS/BES/IEE/EIA and other published and unpublished reports

pertaining to proposal.
. Field investigation and collection of physical, chemical, biological, social and cultural

data of the proposal.
. Preparation and submission of report for Prior Consent (permission) for environmental

study in the format prescribed by MoEWRI/MoFE/DNPWC/DoFSC or

agency.
. Consultation with concerned approving authority, correctiot/presentation (if necessary).

6.20.1.1.1.1.2. SCOPE OF WORK FOR BES
a. General: To prepare terms of reference (ToR) and Brief Environmental Study (BES)

report and present the report at concemed ministry/authority on behalf of the proponent

as per Environment Protection Act (2076) and Environment Protection Rules (2077)

and other guiding document(s),manual(s) published by authorized entify in the context.

b. Specific
. Review all the existing documents such as Detailed Feasibility Study Report

(DFSR),
. Detailed Project Report (DPR), and Master Plan (MP) pertaining to proposal impact

zone.
. Briefing and debriefing meeting with the proponent regarding proposal.
. Area delineation, categorization of Zone of Influence (ZoT1, Indirect Impact

Zone(IlZ), Direct Impact Zone (DlZ), depiction of Area Delineation on map

indicating all the impact zones.
. Analysis of land use, geology and seismicity by preparing/depicting appropriate

map.
. Complete primaryisecondary information regarding air, water, noise, demography,

economy and culture of all the affected people of the direct impact zone.

. Public consultation with proposal affected population, collection of
recommendation/suggesting from all concerned stakeholders.

. Publication of notices regarding public consultation in local/national daily and

dissemination of information via various media as guided by EPR 2077.
. Layout map for proposal components, labor camp site, stock piling sites, batching

plants site.
. Depiction of forest area, cultural and archeologically significant site in map if it

falls under Zol.
. Collection of complete information regarding land acquisition by the project.

Preparation of cadastral map if necessary.

Preparation of ToR should be based on information gathered and assessed during field

\

"\s

c.

survey and review of other pertinent documents and as per Rule 5 (l-a) of EPR 2077,

and the report should be prepared as prescribed in Annex 6 of EPR 2077

d. After the approval of ToR by concerned ministry, based on approved ToR the

a BES report The process of BES study should follow

\
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as per Rule 5,6 and 7 of EPR 2077,and the report should be prepared as prescribed inAnnex l0 ofEPR 2077.
(Note: Depending upon th-e.nature and type of proposar the above scope of work
can be modified accordingly)

6,20.1.1.1.1.3, SCOPE OF WORK FOR IEE
a' General: To prepare scoping document (SD), terms of reference (ToR) andEnvironmental Impact Assessment Report *i p."r"nt the report at concemed

linistry/authority on behalf of the proponent as per Environment protection Act(2076) and Environment protection Ruies (2077)'and other guiding ao.u..ri(r),
manual(s) published by authorized entity in the context.b. Specific

' Review all the existing documents such as Detailed Feasibility Study Report(DFSR), Detaired project Report (DpR), Master pran (Mpi, Geoiechnical
Investigation Report, Environmental and Social reports published by central,
Provincial and Local Governments, seismic Reports,'climaie change und Nrtrrui
Disaster Reports pertaining to proposal impact ,ir. '

" Briefing and Debriefing meeting with the proponent regarding proposar.
' Area delineation, categorization of Zone of InfluJnc e Aol),' Indirect ImpactZone(llZ), Direct impact Zone (DlZ). depiction of Area Delineation on *up

indicating all the impact zones.

' Preparation of map using cadastrar map and digitization of area occupied byproposal components permanently and temporarily.
' Analysis of land use, geology and seismicity by preparing/depicting appropriate

map.

' Acquisition of air quarity (pMr0, pMz.s, co,Tsp, wind Speed and Direction), waterquality (TDS, Do,.conductiviw, Total Nitrogen, pH, Ecoli, Arsenic), Equivalent
Noise Level and soil quarity data (NpK) releva-nt ioproposar. 

'

' complete primary information regarding demography,'economy and culture of allthe affected people ollhldirect impact zone.Information from secondary source
for denizens ofzone ofinfluence.

' Public consurtation with proposar affected popuration, coilection ofrecommendation/ suggesting from all concemed siakeholders. publication ofnotices regarding public consultation in local/national daily and dissemination ofinformation via various media as guided by EpR 2076.
' Layout map for proposal components, rabor camp site, stock piling sites, batching

plants site

' Depiction of forest area, cultural and archeologically significant site in map if itfalls under Zol.
' lnforma.tion regarding other infrastructure luch as Strategic Road Network, Dams,

Transmission Lines, Major Irrigation Canal, Special Ecoriomic zones,International
Boundary if it falls under ZoJ.
Collection of complete informatjon regarding land acquisition by the project using

issued cadastral maps.

{,tX V"'/ 
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c. Preparation of ToR should be based on information gathered anti assessed during field
investigation and review of related documents and as per Rule 5 (l-b) of EPR 2077,

and the report should be prepared as prescribed in Annex 7 ofEPR 2077.

d. After the approval of ToR by concemed ministry, based on approved ToR the

consultant is required to prepare an IEE report. The process of IEE study should

follow as per Rule 7 (5-b) of EPR 2077, and the report should be prepared as

prescribed in Annex 11 of EPR 2077.

(Note: Depending upon the nature and type ofproposal the above scope of
work can be modified accordinglY)

6.20.1.1.L1.4. SCOPE OF WORK FOR EIA
a. General: To prepare scoping document (SD), terms of reference (ToR) and

Environmental Impact Assessment Report and present the report at concemed

ministry/authority on behalf of the proponent as per Environment Protection Act
(2076) and Environment Protection Rules (2077) and other guiding document(s),

manual(s) published by authorized entity in the context.

b. Specific:
. Review all the existing documents such as Detailed Feasibility Study Report

(DFSR), Detailed Project Report (DPR), Master Plan (MP), Geotechnical

Investigation Report, Environmental and Social reports published by Central,

Provincial and Local Govemments, Seismic Reports, Climate Change and Natural

Disaster Reports pertaining to proposal impact zone.
. Briefing and Debriefing meeting with the proponent regarding proposal.
. Area delineation, categorization of Zone of Influence (ZoI), Indirect Impact

Zone(ILZ), Direct Impact Zone (DIZ), depiction of Area Delineation on map

indicating all the impact zones.
. Preparation of map using cadastral map and digitization of area occupied by

proposal components permanently and temporarily.
. Analysis of land use, geology and seismicity by preparing/depicting appropriate

. map.
. Acquisition of air quality (PMro, PMz.s , CO,TSP, Wind Speed and Direction),

water qualiry (TDS, DO, Conductivity, Total Nitrogen, pH, E.coli, Arsenic),

Equivalent Noise Leveland soil quality data (NPK) relevant to proposal.
. Complete primary information regarding demography, economy and culture of all

the affected people of the direct impact zone. Information from sOcondary source

for denizens ofzone ofinfluence.
. Public Consultation with proposal affected population, collection of

recommendation/suggesting from all concerned stakeholders. Publication of notices

regarding public consultation in locaVnational daily and dissemination of
information via various media as guided by EPR 2076.

. Layout map for proposal components, labor camp site, stock piling sites, batching

plants site.
. Depiction of forest area, cultural and archeologically significant site in map if it

falls under Zo1.-
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' Information regarding other inflastructure such as Strategic Road Network, Dams,
Transmission Lines, Major Irrigation Canal, Special Economic Zones, Intemationai
Boundary if it falls under Zol.

' Collection of complete information regarding land acquisition by the project using
government issued cadastral maps.

c. Scoping Document

The Scoping is an essential step of determining the range of issues to be analyzed
during the EIA study of the proposal. It helps to kno* the-issues and the scope oithe
works to be dealt with during the EIA report preparation. The scoping p.o".r,
involves the following tasks:

' Involvement of the interested parties and the affected population;
' Identification of significant and/ or priority issues to'be examined/ assessed during

the EIA report preparation;
. Identification and selection of aiternatives; and
' Providing input for the determination of the ToR for further study.. Identification of other pertinent issues. Area delineation, Zol, llZ and DIZ
The process of scoping shoutd foilow as per Rule 5 (l) of EpA2076; Rule 4 of EpR
207'7 , and the report should be prepared as prescribed in Annex 5 of EpR 2077.

d. Preparation of Terms of Reference (ToR)

Preparation of ToR should be based on information gathered and assessed during
scoping and as per Rule 5 (t) of EpA 2076; Rule 5 (l-cJ of EpR 207i, andthe repori
should be prepared as prescribed in Annex g ofEpR 207?.

e. Preparation of EIA Report

After the approval of SD and ToR by MoFE, based on approved ToR the consultant is
required to prepare T EIA report. l['he process of EIA stuiy should follow as per Rule5 of EPA 2076; Rule 7 (5-c) of EpR 2077, and the report should be preiared as
prescribed in Annex 12 of EpR20'77.

(Note: Depending upon the nature and type ofproposar the above scope ofwork
can be modified accordingly)

6.20.1,1.L1,5. SCOPE OF WORK FOR HH SURVEY
o Preparation and approval ofdata collection checklist by the proponent.o Complete count of the total population under question and collection of information

according to approved checklist.
o Consolidation and analysis of data.
o Preparation and presentation ofreport.

/ 
o Approval ofreport by the proponent.
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6.20.1.1.1.1.6. SCOPE OF WORK FOR FOREST SURVEY/INVENTORY
o Preparation and approval offorest survey and inventory checklist by the proponent.

o Complete count and enumeration of total species of the proposal area as per the

methodology approved by authorized entity of govemment of Nepal.

o Consolidation and analysis of data.
o Preparation and presentation ofreport.
. Approval ofreport by the proponent.

6,20.1.T.1.1.7, SCOPE OF WORK FOR GENERAL ENVIRONMENTAL SURVEY/
MONITORING/AUDITING
o Review all the existing documents such as Detailed Feasibility Study Report

(DFSR),Detailed Project Report (DPR), Master Plan (MP),Geotechnical

Investigation Report, Environmental and Social reports published by Central,

Provincial and Local Governments, Seismic Reports, Climate Change and Natural

Disaster Reports, approved BES/lEE/EIA reports pertaining to proposal area.

. Selection of indicators/parameters for Environmental

S urvey/Tvl on i tori n g/Aud i ti n g.

o Discussion with proponent and flrnalization of indicators/parameters for study.

. Approval of checklist and methodology by the proponent.

. Field visit, data collection, discussion with local stakeholders.

. Discussion with proponent regarding findings.
o Consolidation of data acquired and preparation of reports.

o Presentation and approval ofreport by the proponent.
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SECTION 5: RIVER MORPHOLOGY
STUDY
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42
o

5.3 RIVER STUDIES

5.1.A. FOR CLAS,S ONE RIVERS

DESK STUDY

i- Human Resource

ii- Performance Criteria

meil
Wate(

0urbar

Team Leader 0.25

River Engineer 0.25

Hydrologist 0.25

0.125Geologist
RS/GIS Expert 0.06

0.06Surveyor
Socio-economist 0,06

Sub-engineer 1.00

Computer Operator 0.25

Supporting Staff

FIELD WORK

A.t.t

All Class One Rivers 5 days/km

L-sectio n, X-section S urvey

i- Human Resource

ii- Performance Criteria

r.00Surveyor
Tape man 2.00

Supporting Staff 2.00
4.00Labor

Team I-eader 0. r0

A.1.2

All Class One Rivers 5 days/km

Satellite Imagery

i- Human Resource

V

w 0,

0,50RS/GIS Expert
0.s0Computer Operator

Supporting Staff 0,s0\
-leam Leader r'l 0.0s

$
ii- P

0,50
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Hydrological Study

i- Human Resource uired

ii- Performance Criteria.

0o,,
-b

oooE

A.1.3

All Class One Rivr:rs 5

Hydrologist 1.00
River Engineer 1.00
Sub-engineer 2.00

Supporting Stafl' 2.00
Team Leader 0.10

A.T.4

All Class One Rivt:rs 5 days/km

Geological Study

i- Human Resource

ii- Performance Criteria

Geologist 0.25
Supporting Staff' 0.25

Labor 0.50
Team Leader 0.025

All Class One Rivi:rs 5

A.1.5 S o c io-eco no mic ul Study

i- Human Resource

ii- Performance Criteria

Socio-economist 0.2s
Supporting Staff 0.25

Team Leader 0.025

All Class One Riverrs 5

OFFICE WORKS

Detailed Design

i- Human Resource
Team Leader d l.oo

River v(/ 1.00

A.1.6

b :28
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ii- Performance Criteria

Hydrologist 0.50

Geologist 0.2s
RS/GIS Expert 0.2s

Surveyor L00
Socio-economist 0.2s

Sub-engineer 2.00
Computer Operator 1.00

Supporting Staff 2.00

A.1.7

All Class One Rivers 5 days/km

Report Preparation

i- Human Resource

ii- Performance Criteria

Team Leader 0.50
River Engineer 0.50

Hydrologist 0.25
Geologist 0.125

0.125RS/GIS Expert
0.1 25Surveyor

Socio-economist
Sub-engineer 0.50

Computer Operator 0.50

Supporting Staff 1.00

All Class One Rivers 5 dayslkm

NOTE:

,,/

V@

The class one rivers are those rivers that are perennial in nature being snow fed from

the Himalayas that traverse through Mountain, Hill and Terai geographical regions

and a part of any four major catchments i.e.. Mahakali. Karnali. Gandaki and Koshi.

Any main tributary of the above-mentioned rivers will automatically fall under a

class one river. For example, the Bheri of Karnali or Marsyangdi of Gandaki or

Sunkoshi of Koshi etc. would also be considered a class one river. These rivers have

relatively narrow waterways while flowing in the mountains and hills as compared to

the Terai. However, the accessibility in the mountains and hills is difficult due to the

rugged topography and requires more effort in conducting research and studies.

to access in the Terai but work area will be large due :
e-

/,X
@

0.125

Whereas the river will be easidri-v
\ r4,*/'6L/o
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to the increased flow area after the river enters the flood plains. Due to this dual
liability and benefit in the upper reaches and Terai region of these rivers, the overall
work required for both reaches'will remain the same as it is assumed that the harder
accessibility will compensate for the large work area.

Human Resource requirement fbr field work (A.2.1) such as Surveyor, Tape man,
Supporting Staff, Labor, and Team Leader shall be multiplied by a factor l+((width
above 2 km)/8) for rivers having width grearer than 2km.

The amount for transportation shall be added as per requirement.

The amount for other secondary items (stationary, communication and hire charge of
equipment) shall be taken as 15 Yo of the amount of all activities of the research and
study works.
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DESK STUDY

FIELD WORK

5.1.8. FOR CLASS TWO RIVERS

i- Human Resource uired

ii- Performance Criteria each activities

B.l.l. L-section, X-section Survey

i- Human Resource

ii- Perfbrmance Criteria each activities

8.1.2. Satellite Imagery

i- Human Resource uired

@
1/

T

.Y.
w

0.1 75Team Leader
0.1 75River Engineer
0.1 75Hydrologist

0.087sGeologist
0.042RS/GIS Expert
0.042Surveyor
0.042Socio-economist
0.70Sub-engineer

Computer Operator 0.175
0.3sSupporting Staff

All Class Two Rivers 5 days/km

0.70Surveyor
1.40Tape man
1.40Supporting Staff
2.80Labor
0.07Team Leader

5 days/kmAll Class Two Rivers

0.35RS/GIS Expert L

0.35Computer Operator/ I
0.35staffS

$
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ii- Performance Cr.iteria each activities

8.1.3. Hydrological Study

i- Human Resource

ll- Performance Criteria (each activities)

Team Leader 0.035

All Class Two Rivers 5

Hydrologist 0.70
River 0.70
Sub- 1.40

StatfS I 1.40
Team Leader 0.07

All Class Two Rivers 5 days/km

8.1.4. Geological Stualy

i- Human Resource

ii- Performance Criteria each activities

8.1.5. Socio-economicil Stucly

i- Human Resource

lt- Performance Criteria each activities

Vfq
X.

Geologist 0.175
S Staft 0.1 75

Labor 0.3s
Team Leader 0.01 75

All Class Two Rivers sd m

Socio-economist 0.175
Staff' 0.1 75

Team Leader 0.017s

All Class Two Rivers 5da

w. s fr ?.92

georelarj
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OFFICE WORKS

8.1.6. Detailed Design

i- Human Resource

ii- Performance Criteria each activities

8.1.7. Report Preparation

i- Human Resource uired

ii- Performance Criteria each activities

293 v

0.70Team Leader
0.70River Engineer
0.35Hydrologist

0.175Geologist
0.17 5RS/GIS Expert

Surveyor 0.70
0.1 75Socio-economist
1.40Sub-engineer
0.70Computer Operator
1.40Supporting Staff

All Class Two Rivers 5 days/km

0.35Team Leader
0.35River Engineer

0.1 75Hydrologist
0.0875Geologist
0.087sRS/GIS Expert

Surveyor 0.0875

Socio-economist 0.0875

Sub-engineer 0.35

Computer Operator 0.35

Supporting Staff 0.70

5 days/kmIAll Class Two Rivers

1r,/ &,
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NOTE:
The class two rivers are those rivers originating from the Mahabharata mountain
range or further north but not snow fed as in the case of class one rivers. Such class
two rivers are perennial in ntrture and traverse the Hills and Terai geographical
regions. For convenience of classification and to avoid any confusion. theie rivers
are stated as here under:
Mechi, Kankai, Kamala, Bagmati, Tinau, Rapti and Babai.

The major tributaries of the above mentioned rivers will also be classified as a class
two river. For example, the Marin Khola of Bagmati would also be considered a
class two river. Further criteria for this category would be major rivers originating in
the hills but being a tributary o1'a class one river. For example, the East Rapti River.
being a tributary of Narayani will also be a class two river. As stated in the class one
river, such class two rivers will have narrow water ways in the mountains and hills
but difficult accessibility whereas the water way will be large after it enters the flood
plains of the Terai, but the accessibility will be easy. Due to this dual liability and
benefit in the upper reaches antl Terai of these rivers, there will be no difference in
work estimation whatever the geographical location.

Human Resource requirement lbr field work (B.2.1) such as Surveyor" Tape man.
Supporting Staff, Labor, and Team Leader shall be multiplied by a factor l+((width
above 1.5 km)/5) for rivers having width greater than 1.5km.

I 11. The amount for transportation shall be added as per requirement

IV The amount for other secondary items (stationary, communication and hire charge of
equipment) shall be taken as 15 % of the amount of all activities of the research and
study works.
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5,1.C. FOR CLASS THREE RIVERS
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DESK STUDY

i- Human Resource

ii- Performance Criteria

Team Leader 0.125
River Engineer 0.125

Hydrologist 0.125
Geologist 0.062s

RS/GIS Expert 0.03
Surveyor 0.03

Socio-economist 0.03
Sub-engineer 0.50

Computer Operator 0.12s
Supporting Staff 0.25

FIELD WORK

All Class Three Rivers 3 days/km

C.I.l L-section, X-section Survey

i- Human Resource uired

ii- Performance Criteria

Surveyor 0.50
Supporting Staff 1.00

Labor 3.00
Team Leader 0.05

All Class Three Rivers 3 days/km

C.1.2 Satellite Imagery

i- Human Resource uired

ii- Performance Criteria

W"\)

RS/GIS Expert 0.25
Computer Operator 0.25

Supporting Staff 0.25
0.025

All Class Three Rivers I 3 days/km

,yff ft'
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ffiC.1.3 Hydrological S,tudy

i- Human Resource R

ii- Performance Criteria

Hydrologist
River Enginee' 0.50
Sub-engineer 1.00

Supporting Stalf r.00
Team Leader 0.05

All Class Three Rivers 3 days/km

C.1.4 Geological Study

i- Human Resource uired

ii- Performance Criteriir

Geologist 0.1 25

Supporting Staff 0.125
Labor 0.2s

Team Leader 0.0125

All Class Three Ri,;ers 3 days/km

C.1.5 Socio-economical Study

i- Human Resource uired

ii- Performance Criteria

Socio-economis.t 0.125
Supporting Stafl' 0.125 i

Team Leader 0.012s

OFFICE WORKS

All Class Three Rivers 3 days/km

C.1.6 Detoiled Design

i- Human Resource

6 s.

Team Leader v (/ 0.50
River Engineer 0.s0

HydrologistR 0.25

N
6
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ii- Performance Criteria

0.12s

RS/GIS 0.t25
Surveyor 0.50

Socio-economist 0.125
1.00

Com 0.50

Supporting staff 1.00

JAll Class Three Rivers

C.1.7 Report Preparation

i- Human Resource uired

ii- Performance Criteria

All Class Three Rivers 3 days/km

NOTE:
i. frc class three rivers are those rivers originating within the Terai. Bhabar zone or

from the Siwalik (Churiya) hill formation. Such rivers may not necessarily be

perennial in nature but more prone to flash floods during heavy precipitation mostly

during the monsoon. An example of such a river would be the Khando of Saptari

district. However. minor rivers in the mountains and hills may also be classified as a

class three rivers depending on their peak discharge regardless of whether they are

tributaries of class one or class two rivers. As stated in the previous two classes of

0.25Team Leader
0.25River

0.125H
0.0625Geolo
0.0625RS/GIS
0.0625
0.062sSocio-economist

0.25neerSub-e
0.25Com rter
0.50Supporting Staff

0urbar,

Geologist

4

Surveyor
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4o,

benefit in the upper reaches and Terai of these rivers, there will be no difference inwork estimation whatever the geographical location.

Human Resource requirement for field work (c.2.r) such as Surveyor, Tape man,Supporting Staff, Labor, and Team Leader shall be multiplied by a factor l+((widthabove 1.0 kmy3) for rivers having width greater than tkm.

The amount for transportation shail be added as per requirement.

The amount for other secondary items (stationary, communication and hire charge ofequipment) shall be taken as l5 Yo ofthe amount of all activities of the research andstudy works.

llt.

IV

V other remaining small rivers geographically located in any region of Nepal are alsoincluded in class three categc,ry for survey field work. They may be a tributary ofany class of river' The definition may also be extended to large drains withsignificant discharge' Typical examples of such class of rivers would be Nakkhu
Khola of Lalitpur and Dhobi Khola of Kathmandu.
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5.4 LANDSLIDE STUDY

5"2.A. PRELIMINARY STUDY OF LANDSLIDE

A.T.I DESK STUDY / INCEPTION

i- Human Resource

ii- Performance Criteria

Landslide Category Performance
Criteria

Small (toe width < 50m, length 5 500 m and area <0.5 3 days

5 days
,ha

Medium (toe width:50-100m, Length 100-200m and

Area 0.5-2 ha

Large (Toe Width > 100 m, Length 2 above 200m and

Area >2 ha

'7 days

A.1.2 FIELD WORK

i- Human Resource

4
s

M M I {'#

ITeam Leader
0.7Civil Engineer/Geotech. Engg

I

0.3Hydrologist
0.3Bio Engineering

r.00Team Leader
0.8Civil Engineer/Geotech. Engg.
1.00

0.4Hydrologist
0.4Bio
0.4Surveyor
0.4Sub- engineer
0.4Supporting Staff
1.6Labors

@
tfu' -Y'4' fiy

,r/

W

Engg. Geologist

Engg. Geologist

v
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ii- Performance Critr:ria

Landslide Category

Small (toe width < 50m,
length < 500 m and area <0.5
ha

Medium (toe width:90-l 00m,
Length I00-200m and Area

Study Norms, 2081
ater Resources and Irrigation

l8 daysl2 days

0.5-2 ha)

Large (Toe Width > 100 m,
Length ) above 200m and
Area >2 ha

4,1.3 OFFICE WORK / REPORT PREPARATION

i- Human Resource

ii- PerformanceCriterizr

Performance Criteria
width < 50m, length < 500 m and ar,:a 12 days

20 days

6 days days24

Landslide Category

Medium (toe widt[=50-100m, Length 100_2t)0m
Area 0.5-2 ha)

Small(toe
<0.5 ha

Large (foe
Area >2 ha

Width > 100 m, Length 2 above 200rn and

@
\

\

Performance
Criteria < 30 degree
terrain

Performance
Criteria >30 degree
terrain

8 days l2 days

Team Leader I.00
Civil

0.6

0.8

0.3
Bio

0.2

0.5
Sub-

0.5
Staff, 0.5

25 days

s d\r
,/4

0q/
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NOTE:
i The amount for transportation shall be added as per requirement.

ii. The amount for other secondary items (stationary' communication and hire

charge of equipment) shall be taken as 15 o/o of the amount of all activities of the

research and studY works.
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5.2.8. DETAIL STUDY OF LAA'DSLIDE

8.1.1 DESK STUDY / INCEPTION

i- Human Resource

Landslide Category

Small (toe
ha

Medium (toe width=50-100m" , Length 100-200m and
Area0.5-2

Large (Toe Width
Area 12 ha

> 100 m, Lcngth > above 200m and l0 days

g. 8.1.2. FIELD WORK

i- Human Resource

Performance
Criteria

width < 50m, length < 500 m and area <0.5

@ /
n p*1

\..

J\/s

Team Leader 1.00
Civil

0.5

1.00

0.2s
Bio

0.25

0.00
Socioeconomi,;s 0.15

Sub- 0.00
Staff 0.00

4 days

6 days

Team Leader 1.00
Civil

0.8
Geo r.00

0.2
Bio

0.2

0.4
Sub- 0.4

Staff 0.4
Labors

1.6

fit'

302

x/

ii- Performance Criteria



=-z

co.9
o

_E

men\

-'l' (

Study Norms,2081
Department of Water Resources and Irrigation

Landslide Category Performance
Criteria < 30 degree
terrain

ii- PerformanceCriteria

Small (toe width < 50m,
length < 500 m and area <0.5

ha

Medium (toe width:50-100m,,
Length 100-200m and Area 0.5-
2ha)

13 days

I 9 days

Performance
Criteria >30 degree
terrain

20 days

28 days

36 days
Large (Toe Width > 100 m,
Length > above 200m and
Area >2 ha

24 days

8.1.3 OFFICE WORK / REPORT PREPARATION

i- Human Resource

ii- Performance Criteria

24 days

32 days

Large (Toe Width > 100 m, Length > above
40 davs

and

303

Performance
Criteria

1.00Team Leader

Civil Engineer/Geotech. Engg 0.60
0.85Engg. Geologist
0.20Hydrologist
0.2Bio Engineering Expert
0.4Surveyor

Sub- engineer 0.4
0.4Supporting Staff

0.00Labors

Landslide Category

Small (toe width S 50m, length < 500 m and area
<0.5 ha

Medium (toe width:50-100m, , Length 100-200m and

Area 0.5-2 ha)

uw

N

Area >2 ha

/x, t/w' w

i



Eas Study Norms, 2081
of Water Resources and Irrigation

NOTE:
i. The amount for transportation shall be added as per requirement.

ii. The amount for other secondary items (stationary, comrnunication and hire
charge of equipment) shall be taken as 15 o/o of the amount of all activities of the
research and study works.
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5.2.C. TERMS OF REFERENCE FOR LANDSLIDE STADY

. BNDSLID.Ei

Landslide is one of the insightful hazards frequently occurring in mountainous regron

having fragile and unstable geology and refers to the potential for the movement of rock,

soil, and debris down a slope due to various triggering factors' Landslide may be

shallow-seated and deep-seated. A shallow-seated landslide, often referred to simply as

a "shallow landslide," is a type of mass movement that involves the downslope

movement of soil, debris, or rock over a relatively short distance. Unlike deep-seated

landslides that involve larger volumes of material moving through deeper geological

layers, shallow landslides typically occur in the uppermost layer of soil or weathered

rock. Landslide poses a threat to life, property, infrastructure, and the environment.

Landslides can be triggered by natural processes, such as heavy rainfall, earthquakes,

volcanic activity, or they can be human-induced through activities like construction,

deforestation, or mining.

Landslides can occur in various forms, each with distinct characteristics. Some common

types of landslides include Rockfall, Rockslide, Debris flow, Mud slide, Earthflow,

Landslide complex etc. Landslides can result in various risks and impacts, including

Loss of Life and Injury, Property Damage, Infrastructure disruption' Environmental

damage and Economic loss; and hence its timely assessment to take meaningful

preventive or mitigation measures is inevitable.

Y OBTECTIVES OF UINDSLIDE STUDY:

The primary goal of the LANDSLIDE STUDY is to evaluate landslide-prone areas to

identiff potential risks. This assessment aims to provide valuable information to

decision-makers and the public, enabling the creation of response strategies to minimize

impact in the civil structures and settlements in the vicinity and recommend appropriate

mitigation measures and installation of landslide early warning system (LEWS).

Y SCOPE OF WORK:
ff," .tuay of landslide shall be divided into two stages. Stage I will be the preliminary

study of landslide where investigation/study will be carried out to see the general outline

and general characteristics/mechanism/cause of the landslide. On the other hand' Stage

II will be the detailed study of landslide where detailed investigation/study will be

carried out based on preliminary sludy to see the detailed outline of the landslide, detail

characteristics/mechanism/cause of failure. Each stage shall be classified into three

categories namely small, medium and large on basis of following features of

Ka$ 4
& bY

\
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Category Toe width

-(m)

Length (m) Area (sq.m) Area (ha)

Small Upto 50 Upto 100 Upto 5000 Upto 0.50
Medium 50- I 00 I 00-200 5000-20000 0.50-2.0
Large Above 100 Above 200 Above 20000 Above 2.0

The general scope of works of the randsride study shafl incrude:

l. Data Collection and Review

- Gather existing geological, hydrological, and meteorological data.

- Review historical landslide occrrrrences and their impacts.

2. Field Investigations

- conduct site visits to observe and document current conditions.

- Perform soil and rock sampling for laboratory analysis.

- Map the topo$aphy and geomorphology of the area.

3.Hazard Assessment

- Identiff and map randslide-prone areas using geological and topographical data.

' Analyze the potential triggers of landslides, such as rainfall, seismic activity, andhuman activities.

- Use remote sensing and GIS technologies to enhance hazardassessment.

4. Risk Analysis

- Evaluate the potential impact of landslides on comrunities, infrastructure, and theenvironment

- Quanti$ the probability and magnitude of potential landslides.

- Assess wlnerabilities and exposure of at_risk areas.

5. Mitigation Measures

- - Develop and recommend engineering and non-engineering measures to reducelandslide risks.

- Design drainage systems, retaining structures, and other stabilization techniques.
- Propose land use planning and zoning regulations to prevent development in high_risk areas.

6. Response Strategies

emergency response pl:rns and protocols for landslide events

early warning public awareness

t
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- Develop evacuation routes and safe zones for affected communities.

7. Reporting and Documentation

- Prepare detailed reports outlining findings, risk assessments, and recommendations.

- Provide maps, charts, and visual aids to support the study's conclusions.

- Present findings to stakeholders, including government agencies, planners, and the

public.

8. Monitoring and Follow-Up

- Establish monitoring systems to track changes in landslide-prone areas.

- Conduct periodic reviews and updates ofthe landslide study based on new data and

observations.

- Engage in ongoing communication with stakeholders to ensure effective
implementation of mitigation and response shategies.

The scope of landslide study includes, but is not limited to, the following activities:

. DESK S'fIIUfj

. Planning of Fietd Work: Team selection, Task assignment and preparation

of plan for field mobilization.
. Literature Review: Review /Research existing studies, reports, and papers

related to the specific area and type of shallow-seated landslides to
understand the geological, geomorphological, and climatic conditions that

might contribute to landslides.
. Data Compitation: Gather available maps, satellite images, topographic

data, geological maps, and any previous landslide inventories. This

information provides a baseline understanding of the study area.
. Historical Study: Investigate historical records of landslides, if available, to

identiff trends and patterns ofprevious events.
! Geomorphological Study: Study and analyze the terrain features, slope

angles, and land cover using remote sensing data to identify potential

landslide-prone areas.
. Rainfall and Climate Data Study: Study local rainfall patterns and

climatic conditions that could trigger landslides after collecting historical
precipitation data and analyzing meteorological pattems.

. Geotechnical Study: Examine soil properties, geological formations, and

bedrock conditions to understand the stability of the area

o FIELD WORK:

Community Consultation: Engage local communities and experts

through interviews and focus group di to gather their knowledge

and experiences of shallow-seated /deep landslides
visit of study area to gain firsthand

\
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knowledge of the terra.in, vegetation, land use, and other relevant factors.
Geomorphological lllapping: conduct detailed field mapping of terrain
featqgs, slope angles, soil types, and vegetation cover to ia"ntii potential
landslide sources and tunout zones.
Landslide Identification: Locate and document existing landslides or
evidence ofpast event:j, such as scarps, debris, or tilted treesl
Soil Sampling: coller:t soil samples at various depths (depth upto 3m for
shallow seated and more than 3 m for deep seated tanastiaes; to assess their
properties, including moisture content, density, shear strength, and particle
size distribution. SPT/(lpT test.
Instrumentation Installation: Set up monitoring instruments like
inclinometers, piezomerters, and rain gauges to continuo-usly measrrre factors
affecting landslide acti'vity.
Photographic Documentation: capture photographs and videos to record
the current state of the study area and any ongoing iandslide activity.

Depart

o DATAANALYSISANDMODELING:

The Data Analysis and Modeling Phase shall be initiated immediately after the
completion of Field work. The data analysis and modeling shall involve trr! rottowm!
activities:

Data Analysis: Process and analyze the collected field data / information,
including topographic nleasurements, soil samples, and instrument readings.
GIS and Remote sensing: Use Geographic Information systems (GIS) and
remote sensing software to create maps, overlay data layers, and identifu
high-risk zones.
Modeling and Simuration: Develop numerical models or simulations to
predict potential landslide scenarios under various conditions. This couldinvolve slope stability analysis and rainfail-induced slope failure
simulations.
Runout Zonation: In case of debris flow, the runout analysis and zonation
shall perform.

o REPORT PRODUCTION AND C0MMUNICATION:

Report Production: The Report Prcduction work shall be initiated after the completionof data analysis. The following rePorts in specified numbers shall be prepared and
submitted in due course of time:

. Inception Report. Field Report

. Draft Final Report. Final Report comprising re{luired contents after editing all comments and

I

suggy'stions given

\/J
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The Final Report shall be a comprehensive report compiling all the findings, issues,

methodologi.., -upr, and analyses. This will include detailed explanations of landslide

assessments, field observations, and recommendations for mitigation and preparedness.

Communication: Present findings of the study shall be communicated through

presentation to stakeholders, such as local authorities, community members, and

relevant agencies, to raise awareness and aid decision-making.

D THEHUMANRESOURCES:
The working team for field and office work of landslide study and their input shall be as

per the approved norns for study for related work; and shall be listed here accordingly.

the tasks of each key expert, their qualification and general and specific experience

shall be determined based on the nature and volume of the work desired and shall be

depicted accordingly.

Y DELIVERABLES / REPORTINGS:
The following four deliverables shall be produced as part of the landslide study

assignment:

. Inception Report comprising required contents.

' Field Report comprising required contents

' Draft Report comprising required contents and presentation.
. Final Riport comprising required contents after editing all comments and

suggestions given during presentation ofdraft report.

Number of copies of each report shall be as specified.

D TIME SCHEDULE:
The timeline for the landslide study shall be determined based on the stages of the study,

volume of work and data processing requirements. Duration of assignment for the

consultant performing the task shall be the number of calculated months from the date of
signing the contract.

Y MODE OF PAYNIENT:

Mode of Payment for consulting services shall be decided by the Client based on the

duration of services, stage of reporting, prevailing procurement rules and regulations,

donor agencies' guidelines, if any, and availability of funds.
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5.5 STUDY OF DEBHS FLOW (Alonn th..r..ur. nrlli.r. und 
""ll.rr)

DESK STUDY/ INCEPTION

i- Human Resource

ii- Performance Criteria
Debris Flow Category Performance Criteria

Small (FIow Length upto 500 m) 3 days

Medium (Flow Length upto 5 )0 -1000m ) 5 days

Large (Flow Length >1000m)

FIELD WORK

i- Human Resource

ii- Performance Criteria

Performance Criteria <
30 terrain
5 days

7 days

I
%

I
Y

I

Team Leader' I
Civil 0.7

St I

0.3
Bio 0.3

7 days

Team Leader
1

Civil 0.8
SI- I

0.4
Bio

0.4
Sub- 0.4

Stafl' 0.4
Labors 1.6

Debris Flow Category Performance Criteria
>30 terrain

Small (Flow Length
ypto 500 m)
Medium (Flow
_Lgngth upto 500 -

s \ b/
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1000m )

Large (Flow Length
>1000m)

l2 days 18

OFFICE WORK I REPORT PREPARATION

i- Human Resource

ii- Performance Criteria

Debris Flow Category Performance Criteria

Small (Flow Length upto 500 m) 12 days

Medium (Flow Length upto 500 -1000m ) 20 days

Large (Flow Length >1000m)

The amount for transportation shall be added as per requirement

ll The amount for other secondary items (stationary. communication and hire

charge of equipment) shall be taken as 15oh oflthe amount of all activities of the

research and study works.

NOTE:
l.

/(%
)\

\tv 4<
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Team Leader I

0.6Civil Engineer/Geotech. Engg.

Engg.Geologist 0.8

0.3Hydrologist
Bio Engineering Expert 0.2

Surveyor 0.5

Sub- engineer 0.5

0.5Supporting Staff

N
311

ry

6q
o
=

-{

\-.



Study Norms,208l
Deparrtment of Water Resources and lrrigation

Gove

5.6 PRE PARATION OF WATER INDUCED H ZARD MAPS

5.4.A. PRELIMINARY HAZARD MAP ,PREPARATION OF INCEPTION PHASE

DESK STUDY

i- Human Resource uired

River Basin Type

%

River Basin
Size

No. of Days per Km2 Remarks

River Engineer E:<pert 1.00

Geotechnical Ex:ert 1.00
Remote Sensing Specialist 2.00

GIS Specialist 2.00
Socio-economist 0.s0

Natural Resource/Environmental Manager 0.s0
Computer Operator/A ssi stants 4.00

i) Very small river
basin

ii) Small river basin

v) Very large river
basin

Less than 500
krn2

500 km2 - 1000

km2

0.0s

iii) Medium river basin 1000 km2 - 5000
km2

iv) Large river basin 5000 km2 -
10000 km2

(500*0.05 + (x- 500) 'x' is any arearr'0.006)/x in km2 between
500 km2 to
1000 km2

(500*0.05 + 500 *0.006 + (y- 'y' is any area
1000) *0.003)/y in km2 between

1000 km2 to
5000 km2

(500t0.05 + 500 *0.006 + 'z' is any area in
4000*.003+ (z-5000) km2 between*0.001)/z 5000 km2 to

10000 km2
(500*0.05 + 500 *0.006 + 'a' is any area in

4000*.003+5000*0.001+(a- km2greater
10000) *0.0005)/a than 10000 km2

Scope of Works comprises c,f:

o Secondary data collection.
o Satellite Image, Aerial Photo and GIS analysis for the preparation of

hazard and bility analysis of
elements.

)

and soci

p

Singh

ii- PerformanceCriteria

'oea2

NOTE:

i.

Greater than
10000 km2

s
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ii. Add20% in the number of RS and GIS experts for mountain and hill digital

map analysis to allow heavy contour map.

FIELD SURVEY WORKS

i- Human Resource

ii- PerformanceCritena

River Basin
Size

i) Very small river
basin

ii) Small river basin 500 km2 - 1000

Urn2

;

iiD Medium river 1000 km2 -
5000 km2

iv) Large river basin 5000 km2 -
10000 km2

Greater than
10000 km2

NOTE:

No. of Days per Km2 Remarks

0.04

(500*0.04 + (x- 500)
*0,004)/x

'x' is any area
in km2 befween

500 krn2 to
1000 km2

(s00 (y-*0.04 + 500 *0.004 +
1000) *0.001)/y

(500*0.04 + 500 *0.004 +
4000*.001+ (z-5000)

*0.0008)/z

(500*0.04 + 500 *0.004 +

4000*.00 I +5000*0.0008+(a-
10000) *0.0002)/a

5000 km2

'y' is any area
in km2 between

1000 km2 to

'z' is any area
in km2 between

5000 km2 to
10000 km2

v) 'a' is any area

in km2 greater
than 10000

km2

a

a

a

Scope of Works comprises of:
Fixing of Control points and training area survey

L-section and X-section survey of River.

Landslide, Debris flow and Bank erosion

works.

and survey for mitigation

/
\

1.00River
1.00Geotechnical
0.20Remote Sensing Specialist
0.s0Socio-economist
0.50Natural Resource/Environmental Manager
1.00Civil Engineer
0.20Hydrologist
6.00Assistants

Less than 500
km2

Very large river
basin

NCU

3

w
V

River Basin Type

v
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o Survey for preliminary hazard.map validation.o Infrastructure, socio-economic and natural resource survey for assessing
vulnerability.

ii. Add30% in the Hill and Mountain Terrain Survey.

iii. calculate Human Resources required for L-section and X-section survey as per
River Survey Norms.

iv. Add travel days from the central office to the study site in each of the Human
Resources.

FINAL HAZARD MAP PREPARATION

i- Human Resource

ii- Performance Criteria

River Basin Type

500 km2 -
1000 km2

iiD Medium river 1000 km2 -
5000 km2basin

iv) Large river basin 5000 km2 -
10000 km2

No. of Days per Km2 Remarks

0.04

(s00*0.04 + (x- 500)
*0.004)/x

(500*0.04 + 500 *0.004 + (y-
1000) *0.001)/y

(500*0.04 + 500 *0.004 +
4000*.001+ (z-5000)

*0.0008)/z

+ 500 *0.004 +

'x' is any area
in km2 between

500 km2 to
1000 km2

'y' is any area
in km2 between

1000 km2 to
5000 km2..-"-.--:

'z' is any area
in km2 between

5000 km2 to
10000 km2

td
{

\

River Engineer Expert 1.00
Geotechnical 1.00

Remote 2.00
GIS 2.00

Socio-economir;t 0.50
0.50Natural

0.50
Civil 1.00

ASSiStants 6.00

River Basin
Size

D Very small river
basin

Less than 500
km2

iD Small river basin

V, Greater 'a' is

ft

31.4

"/
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basin 10000 km2 4000*.00 I +5000*0.0008+(a-
10000) *0.0002)/a

in km2 greater
than 10000

km2

NOTE:

11.

Scope of Works comprises of:
o Modification of Preliminary liaison Maps (l:25000 scales) using field data

for verification
o Preparation of l:10000 (depending upon the base map) scale hazard map

with mitigation plan and cost estimations for the most vulnerable location

of the river basin.
o Validation of hazard maps.

o Vulnerability analysis of infrastructures, natural resources, and socio-

economic elements.
. HydrologicalAnalYsis.

Add20% in the number of RS and GIS experts for mountain and hill digital

map analysis to allow heavy contour map

REPROT PREPARATION

i- Human Resource

ii- PerformanceCriteria

River Basin Tlpe

iD Small river basin 500 km2 - 1000
km2

iii) : Medium river basin 1000 km2 -
5000 km2

5000 km2 -
10000 km2

(500*0.05 + 500 *0.006 +
(y-1000) *0.003)/y

No. of Days per Km2

0.05

(s00*0.05 + (x- 500)
*0.006)/x

Remarks

'x' is any area
in km2 between

in km2 between
1000 km2 to
5000 km2

'z' is any area

in km2 between
5000 km2 to
10000 km2

(500*0.05 + 500 *0.006 +

4000*.003+ (z-5000)
*0.001)/z

v
I

1.00River Engineer ExPert
1.00Geotechnical Expert
0.50
0.50Natural Resource/Environmental Manager
4.00Assistants

River Basin
Size

Less than 500
km2

i) Very small river
basin

iv) Large river basin

,ex
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NOTE:

Greater than
10000 km2

Scope of Works comprises of:
o Preparation of Inception Report
o Preparation of Irield Report
o Preparation of Draft Report
o Preparation of f'inal Report

l.

MISCELLANEOUS WORKS

Scope of Works:
o Purchase of satellite images

o Hire charge of computers and
plotters

o Hire charge of Survey equipment
o Transportationcharge
o Stationery, photocopy, reports. map

production and binding
o Presentation at site
o Presentation at Office
o Purchase of Digital maps
. Departmental supervision

- As per necessary

- 5 % of items (I+II+I[+IV)

- 3 %o of items (I+II+ilI+N)
- As per necessary

- Lump sum

- Lump sum

- Lump sum

- As per necessary

- As per GON Norms

/'

eo/

l

\

\\

a

\

v) Very large river
basin

+ 500 *0.006 +
4000*.003+5000*0.00 I +(a-

10000) *0.0005)/a

(500*0.05 'a' is any area
in km2 greater

than 10000 km2

NV
/4

#',
| 31,6

0urbar,

6

fril $



Study Norms,2081
Resources and Irrigation

ffi
' 

:^3- *r,nnsnil$'
Department of Water

5.4.8. TERMS OF REFERENCE FOR HAZAKD MAPPING

o HAZARD MAPPING:

Water-induced hazard mapping involves identiffing and assessing areas prone to

hazards caused by water-related events, such as flooding, landslides, and erosion in a

specific geographical area.It aims at providing valuable information to individuals,

communities, govemments, and other stakeholders about the potential risks they may

face from natural or human-made hazards. By mapping out these hazards, decision-

makers can make informed choices about land use planning, emergency response

strategies, and disaster preparedness measures.

Hazard mapping is thus, a vital component of disaster risk reduction and plays a

significant role in minimizing the impact of hazards on communities and the

environment.

. SEQUENTIAL STEPS OF HAZARD MAPPING:

HAZARD MAPPING shall include the following sequential steps:

. Hazardldentification:
Involving identiffing the types of hazards (commonly earthquakes, floods,

hurricanes, tanastides, wildfirei, industrial accidents, and more) that could affect a

grven area;
Vulnerability Assessment:
Assessing the vulnerabilities of the area's population, infrastructure, and

environnient to each identified hazard (physical; quantitative and/or semi-

quantitative and socio-economic vulnerability). This helps determine the potential

impacts of different hazard scenarios;

Data Collection:
Gathering data from various sources, such as satellite imagery (open access is

preferab[), historical records, geological surveys, and meteorological data, to build

a comprehensive understanding of the area's conditions;

Hazard Zoning:
Dividing the area into differenthazard zones based on the likelihood and potential

impact ff each hazard (expertise judgments in case of data scars and data driven in

case of data availabte). fhese zones can be used for land use planning, building

codes, and emergency response strategies;

Visualization and MaPPing:
Creating maps that diiplay-hazard zones, vulnerable areas, critical infrastructure'

and potential evacuation routes. These maps provide valuable information to

decision-makers and the Public;
Public Awareness and Preparedness
Sharing the hazard maps and information with the community leaders, and

relevant authorities. This promotes awareness, preparedness efforts;

ous Monitoring and UPdating:

I

I
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D OBTECTIVES OF HAZARD MAPPING:
The main objective of the HAZARD MAPPING is to create maps that will display
hazard zones' vulnerable areas, criticat inrrurtru"noe, and potential evacuation routes in
order to assess the potential risks to provide valuable information to decision-makers
and the public; and create responso strategies to minimize the impact of disasters.

D SCOPE OF WORK:
The tools required to be used for Hazard-@pp!4g shall be GIS, RS, GpS, Modeling
software, Field survey equipment, erc. ua.-.ea on tt . typ. of hazard mapping sought to beprepared.

The scope of hazard mapping includes, but is not limited to, the following activities:
o DESKSTUDY:

r Data colrection: Gathering existing data such as geological suryeys,meteorological data, histc,rical records, satellite imagery, topographic maps,
land use data, and previous hazatdassessments from vaiious sources;' Literature Review: Review of scientific studies, reports, and documents relatedto the specific hazard such as earthquakes, floods, iunarria", or tsunamis to be

l1l!:1,11"rder to understand the historicar context, trends, and patterns oihazards in the area;

' Preliminary GrS-Analysis: Analyze spatial data using Geographic Information
Systems (GIS) softrvare to_create preliminary hazard,,iaps strowing factors likefault lines, flood zones, and landslide .rr""piibility uur"j o, existing data;' work pranning: plan field work includi.rg -unug"*ent of competent andexperienced working team, well-functioning Jquipmit and their ounrponu,ion
to work site and again back from the work site; 

-

' Risk Assessment: Evaluate the potential impact of hazards on various elements,including population, infrastructure, economy, and the environment. Estimatepotentiar losses and vurnerabilities to inform mitigation strategies;

o FIELD WORK:

' Site visit: Conduct on-site visits to collect ground truth data and validate theaccuracy of existing information including Identification of local conditions,
landforms, drainage patterns, soil types, and other factors that influenc e hazudsusceptibility;

Department of Water Resources and Irrigation

Regularly updating to.reflect changing environmental conditions, new aata, anaevolving hazard scenarios;

Data Collection: Collect rield data using methods such as soil sampling,
S nreasurements, and visual assessments Field data
to refine hazard maps and assess the

I
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Interviews and Surveys: Interact with local residents, experts, and authorities

to gather qualitative information about hazards, historical events, community
awareness, and preparedness measures. This will provide valuable context for
hazard assessment;
Photographic Documentation: Capture photographs and videos of the study

area to document specific conditions, potential hazards, and vulnerable areas;

Y DATA ANALYSIS AND MODELING:
The Data Analysis and Modeling Phase shall be initiated immediately after the

completion of Field work. The data analysis and modeling shall involve the following
activities:

. Data Integration: Combine and synthesize the data collected during the desk

study and field work stages involving merging GIS data, field measurements,

and other relevant information;
. Analysis and Modeling: Use specialized software to model potential hazard

scenarios, as earthquake simulations can estimate ground shaking intensity
whereas flood models can predict water flow and inundation patterns;

. Risk Assessment a;nd Zonztion: Utilize the collected data and analyses to

create risk zones or vulnerability assessments, categorizing areas based on their

susceptibility to hazards. This information shall be useful to guide land use

planning and disaster preparedness efforts;
. Map Production: Develop hazard map that depict the distribution and intensity

of the related hazard in the study area;

Y REPORT:
The Report writing work shall be initiated after the completion of data analysis and

modeling work. The foltowing reports in specified numbers shall be prepared and

submitted in due course of time:

. Inception Report

. Field Report

. Draft Final Report

. Final Report comprising required contents after editing all comments and

suggestions given during presentation ofdraft report

The Final Report shall be a comprehensive report compiling all the findings,

methodologies, maps, and analyses. This will include detailed explanations of hazard

assessments, field observations, and recommendations for mitigation and preparedness.

Y THE HUMAN RESOURCES INPUT:
The working team for field and office work of Hazard Mapping shall be as per the

approved norrns for study for related work; and shall be listed here accordingly. The

tasks ofeach key expert, their qualification and general and specific experience shall be

determined based on the nature and volume of the work desired and shall be depicted

I
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D DELIVERABLES / REPORTINGS:
The following four deliverables shall be produced as part of the hazard mapping
assignment:

o Inception Report comprising required contents.
o Field Report comprising rcquired contents
o Draft Report comprising required contents and presentation.
o Final Report comprising required contents after editing all comments and

suggestions given during presentation ofdraft report.
Number of copies of each report shall be as specified.

Y TIME SCHEDIILE:
The timeline forthe hazard, mapping shall be determined based on the volume of work
and data processing requirements. .Duration of assignment for the consultant performing
the task shall be the number of calculated months from the date of signing the contract.

D MODEOFPAYMENT:
Mode of Payment for consulting services shall be decided by the Client based on the
duration of services, stage of reportine, prevailing procurement rules and regulations,
donor agencies' guidelines, if any, and availability of funds.

> QUALIFICATION AND EXPERIENCE REQUIRED FOR KEY HUMAN RESOTIRCES FOR
THE PREPARATION OF WATER INDUCED HAZARD MAPS:

River Engineerins Expert:
At least master's degree in civil engineering with specialization in river engineering or
masters/post-graduate in river engineering/hydro informatics/water resource
engineering/engineering hydrology with one academic course on hydraulic modeling or
I month training on hydraulic modcling and 5 years relevant experience among which l
job shall be water induced disaster rnitigation work/study.

Geotechnical Expert:
At least master's degree in geotechnicar engineering/engineering geology/geo-
hydrology/landslides with 5 years relevant experience among which I job shall be
water induced disaster mitigation wcrk/study.

Natu ral Resource/Environmental Manaqer:
At least master's degree in natural resource management/environmental
management/agriculture engineering/watershed management with 5 expenence
in land/natural watershed management/study,
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a

a

At least master's degree in sociology/economy with 5 years' experience in socio-

economic data analysis.

Remote Sensing (RS) Expert:
At least master's degree in any of the disciplines (River Engineering

expert/geotechnical expert/natural resource environmental manager/socio-economist)

with I academic course on RS or 3 months training on RS with 5 years relevant

experience.

Geoeraphic Information Svstem (GIS) Exoert:
At least master's degree in any of the disciplines river engineering experVgeotechnical

expert/natural resource/environmental manager/socio-economist) with I academic

course on GIS or 3 months training on GIS with 5 years relevant experience.
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SECTION 6: WATER MANAGEMENT
STUDY
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6. I.WALKTHROUGH SURVEY

6.I.I. FIELD WORK

i- Human Resources required:

Engineer (Er.) I

I

AssistanVLabor J

WUA mernber 2

ii- Performance criteria:

All projects (Hi ll/Terai) 6 km/day

6,1.2. OFFICE WORK

i- Human Resources required:

Engineer I

Sub. Engineer (SE) I

Assistant I

ii- Performance criteria:

Small/Medium Projects 5 days

For l,argeiMega Projects 7 days

\s\'

a
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6.2.PREPARATION OF PARCELLARY MAP

6.2.1. FIELD WORK

6.2.1.1.1. CADASTRAL MAP COLLECTION

i- Human Resources roquired:

Sub. Engineer(S E)/A.min I

ii- Performance criteritr:

All Pro.iects (Hill/Terai)

6.2.1. 1.2. Field VeriJication

i- Human Resources rcquired

ii- Performance criteria:

6.2.2. OFFICE WORKS (MAP PREPARATION)

6.2.2.I.COMPILATION OF CADASTRAL MAP OVERLAPPING &
DETAILING

i- Human Resources required:

Engineer(Er.) I

GIS Expert I

Assistant I

ii- Performance criteria ol ts
fif

&*

2-days

Sub. Engineer(SE)/Am in I

Association Organizer I

WIJA member/Fanner' 2 (One fiom Main committee and

one from respective lower order
canals)

C'ommand area <: 50t)0 ha
(Terai)

60 ha/day

Command area > 5000 htr ('l'erai) l20halday

All I'>rojects (l Iillr 60 ha/day

\ s
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All Projects (Hill/Terai), if
digital map is not available

500 ha/day

6.2.2.1.1. MAP PREPARATION

i- Human Resources required:

Engineer (Er.)/GIS Expert I

Sub. Engineer (SE) I

Assistant I

ii- Performance criteria:

All Projects (Hill/Terai) 500ha/day

{' @
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6 I oNw C

FOR CANAL WITH FOLLOWING DISCHARGE

6.3.1. FIELD WORK

i- Human Resources required

Hydrologist/ Engineer I

Sub. Engineer (tiE) I

LaboLrr 6

ii- Tools required(days) : As per perfbrmance Criteria

-/'
C ut-Throat Flume/C urrent

meter/Acoustic Doppl,:r Current
Profiler

I

Measuring Talte
1

Stopwatch I

Gauge Scale I

iii- Performance criteria

Discharge on the Canal (cumecs) No. of Locations/day
<l 4

l-5 3

>5 0.5

Note: No. of structures will be counted according to number of Gote opening at
respective locations.

6.3.2. OFFICE WORK

i- Human Resources required:

t\J

\ {/

Engi nc.erl Hydro lo6ii st I

ii- p Sub. Engineer (SL.)
I

e Assistant
I

(-/( '

+
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ii- Performance criteria

Discharge on the Canal (cumecs) No. of Structures/day

0-1 4

l-5 J

>5 1

Study Norms,208l
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201
I

6.4.WATER MEASUREM ENT WORKS

6.4.1. FIEI-D WORK

i- Human Resources required:

Engineer I

Sub. Engineer (SE)
1

ii_ p Labour 2

erformance criteria

6,4.2. OFFICE WORK

i- Human Resources required:

Engineer I

Sub. Engineer (SE) I

Assistant I

ii- Performance criteria:

All Projects (Hill/Terai) 4 locations/day

All Proiects (Hill/Terai) 4 locations/day

{6
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6.5.CALIBRATION WORKS FOR IRRIGATION STRUCTURES

6.5,1. FIELD WORK

i- Human Resources required:

HydrologisV Engineer 1

Sub. Engineer (SE) I

Labour 6

ii- Tools required(days):

Cut-Throat Flume/Curent meter/Acoustic
,ler Current Profiler

I

Measuring Tape I

Stopwatch I

Gauge Scale I

lll-

iii. Performance criteria:

Discharge on the Canal
(cumecs)

No. of Structures/day

<l 2

1-5 I

>5 0.5

Note: No. of Structures will be counted according to number of Gate opening

at respective locations.

6.5.2. OFFICE WORK

i- Human Resources required:

Engineer/ Hydrologist I

Sub. Engineer (SE) I

Assistant I

ii- Performance criteria:

0i
NCV

No. of Structures/dayDischarge on the Canal (cumecs)

I0-l
Il-5
I>5

M
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Durb?I'

6.6. ASSETS MANAGEMENT PLAN

6.6.1. ASSETS INVENTORY PREPARATION

6.6.1.I. FIELD WORK

6. 6. 1. 1. 1. Irrigatio n Systemlnfrastructure I nventory :

i- Human Resources required:

Engineer I
Sub. Engineer (SE) I

Labour 4

6.6.1.1,2. others Assets Inventory (canar Land, ofJice Building, euarters,
Vehicles and Equipments)

i- Human Resources required:

?

I
Sub. Engineer (SE)/AO

1

Labour 2

ii- Performance criteria

6.6.l.2.OFFrCE WORK

i- Ffuman Resources required:

7

n
d
4

\

1'
w

All Projects (HilUTerai) 3 km/ day

A I I Prqypcts (Hi I l/Terai) Small /M inor projects 2 days

Al I Projects (H i I l/Terai) Large,lMajor projects 5 days

Water Resources/ Ini5lation Er.

GIS Experr
I

t\
S$-
=q: M \

ii- Performance criteria:

iii-

Engineer
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Sub Engineer/Auto Cad ExPert I

Assistant I

ii- Human Resources Performance criterta:

For A.l. t lrrigation System/ Infrastructure Inventory

For A.1.2 Others Assets Inventory (Canal Land, Office Building' Quarters'

Vehicles and EquiPments)

Small/Medium (Hill/Terai) 5 days

Large/Mega (Hi1l/Terai)

6.6.2. CANAL MAINTENANCE PLAN PKEPARATION

6.6.2.l.oFFICE WORK

i- Human Resources required:

1

Sub Engineer I

Assistant 1

ii- Human Resources Performance criteria:

Small/Medium (Hill/Terai) 7 days

Large/Mega (Hill/Terai) I 5 days

Note: Survey, Design, estimation of Canal Maintenance lI/orks should be done

before Canal Maintenance Plan preparation' These are not included in this

part. detail design es of Details Study Part.

E

All Proj ects (Hill/Terai) SmallAvlinor Projects 7 days

All Projects (HilVTerai) Largellvlajor Proj ects 15 days

$ (w
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6.6.3. ASSETS MANAGEMENT PLAN PREPARATION

6.6,3.1. FIELD WORK

6.6.3.1.1. Asset Inventory Survey

Same as in Asset Inventory Surttey in Section 6.2A

6.6.3.1.2. Agricultural Survey

Same as in Detail Feasibility Study

6.6.3"1.3. Socio-economic Survey

i- Human Resources required:

ii- Performance criteri:r:

6,6.3.2. OFFICE WORK

6.6.3.2.1. Data Anolysis and Report preparation

i- Human Resources required:

ii- Performance criteria:

Study Norms, 20gI
Resources and Irrigation
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Sociologist I
Economist

Assistant

Labour 2

All Projects (Hill/Terai) 500 halday

Irrigation Enginee r 1

Agronomist

Sociologist

Economist I
Sub. Engineer (SE)

Assistant 4

Smallil\{edium (Hill/'ferai) 15 days
Large/Major (Hily'f 21 days
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6.T.PREPARATION OF CAI\AL OPERATION PLAN (COP)

6.7.I. FIELD WORK

6.7. 1. I.IIYDROLOGICAL ASSESSMENT

Same as in Detail Feasibility Study

6.7 .I.2. AGRICULTURAL SURVEY

Same as in Detail Feasibility Study

6.T.I.3.PREAPARTIoNWATERBALANCE(SUPPLYAND
DEMAND SIDE)

6.7. 1.4.WATER DISTRIBUTION SCHEDULE

i- Human Resources required:

ii- Performance criteria:

Note: Add I dayfor each additional 1000 ha of CA'

6.7.2. OFFICE WORK

6.7.2.1.DESK WORK

6.7,2.1.1. Data Collection snd Compilation

i. Human Resources required:

(%i 4,*
\/
Vs &

Irrigation Engineer
I
I

Sub.

Assistant/Labour

7 daysCA up to 1000 ha of an Irrigation

Engineer

IOffice assistant

4 #

I

I

\
I

I

I

ftt/



2@
E

o{

Wa\s1 Departm ent or wate. *..rrilljH'ffi 
",lllDurh a'

Performance criteria;

6.7.2.1.2, HYDROLOGICAL ASSESSMENT

Same as in Detail Feasibility Study
6.7.2.1.3. AGRICULTURAL SURVEY

Same as in Detail Feasibiliqt Study

6,7 .2.2.REPORT PRE PA RATION (CROP/WA TER SCHED ULING)
i. Human Resources required:

ii. Performance criteria

sl -fl
/

I
N
N/

Minor'
5 days

Major
7 days

Notes Hills Terai
I Minor Width <:5 m Width < =10 m

Area<=3 Ha Area <: 5 HaII or Width > 5 m Width > I 0m
Area > 3 Ha Area > 5 Ha

Engineer

Sub-

Office assistant

Minor
20

25

Notes: Hills Terai
I Minor C.A. < =100 Ha C.A, < :500 Ha

II C.A. >100 Ha C.A. >500 Ha

s \ h
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6.8. PERFORMANCE ASSESSMENT OF IRRIGATION SYSTEM

6.8.I. FIELD WORK

Assessment of Service delivery in service provider point ofview and service

recipient's point of view. Achievements with respect to proiect tqrgeL

i- Human Resources required:

Irrigation Engineer Expert I

Sub-Engineer (SE) I

Economist I

Labour 3

ii- Performance criteria:

Note: Add t dayfor each additional 1000 ha.

6.8.2. OFFICE WORK

i-H
Irrigtion Engineer Expert I

m Engineer (SE) I
d

n Economist 1

Assistant I

Resources required:

ii- Performancecriteria:

Note: Add t dayfor *::roOy*,

v/@rf
1000 ha.

l0 daysAll Projects (Hill/Terai) S 5000 ha

7 daysAll Projects (Hill/Terai) < 5000 ha
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6.9.BENCHMARKING OF IRRIGATION SYSTEM

Bench Marking can be done in selected representative sub systems of an irrigation
project and that can be projected to obtain the idea of the whole project under
consideration.

6.9.I. IDENTIFICATION,{ND PLAT{NING

i- Human Resources required:

ii- Performance criteria:

6.9.2. DATA COLLECTTON (FTELD WORK)

i- Human Resources required:

ii- Performance criteria:

6.9.3, DATA PROCESSING AND ANALYSIS

Wa\el

0urbar

rs,
\)x

I

Team Leader/ Irrigation Expert I

Inigation Engineer I

Sociologist
1

Economist I

Agriculrurist I

All projects 2 days

Team Leader/ Irrigation Expert

Irrigation Engineer

Socio-economist

Agriculturist

Sub Engineer/ 'Association Organizer 2

covering irrigatedCanal system,/s I ha00 command area I day

$-C>\
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ii- Performance Criteria

Team Leader/lrrigation Expert I

Irrigation Engineer I

Sociologist I

Economist I

Agriculturist I

Statistician I

'-l

Canal system/s covering 200 ha irrigated command area 200hal day

6.9.4. REPORT PREPARATION

i- Human Resources required

'feam Leader /lrrigation Expert I

Irrigation Engineer
-l

Sociologist I

Economist I

Agriculturist I

ii- Performance criteria:

Canal system/s coveriltg 400 ha irrigated command area I day

l. ASSISTANCE TO CLIENT FOR ACTION (Part II)

i- Human Resources required:

Team Leader/ Irrigation Expert 1

lrrigation Engineer I

Statistician I

,,_ o Computer operator I

erformance criteria:

AllProjects 2 days

t
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6.10. CROP CUT SURVEY

6.IO.I. FIELD WORK

Human Resources required:

lt. Tools required(days)

iii. PerformanceCriteria:

)#. ao-

N,/

Manpower Paddy Wheat Maize Sugarcane Vegetable

Team Leader (S.

Soc iologist)/Engineer
I I I 1

Sociologist I I I I

Senior Associatiorr
Organizer

I I I I I

Data Collector 2 1 2 )
Labour (Crop

cutting, threshing &
Cleaning)

5 5 6 6 6

Labour (Crop
Cclverage Area

Survey)

2 I I I

Weighing Llalance As per requirernent

Stationary (Measuring Tape,
White Paper, Pen etc.)

As per requirement

Rope As per requirement

As per requirement

One group ( I Team leader + 2 Ceneral Labour) Five crop cut sample rrer dal/group

For Crop Area Survey

( I General Labour)
(1000 ha/dayl20} halday) for Paddy in'IeraiiHill
(500 haldayll00 halday) fbr Wheat in Terai/Hill

(250 ha/davll}0 ha/day) fbr Maize in-ferai/F{ill

No. ol'Crop cut sample ('l'erai/Hill) As per cropcut guideline

tN t\ 338
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6.11. N,IISCELLANEOUS

A. Transportation
Tiavel Expenses for the departmental employee shall be provided as per GON Rules'

Above that extra amount NRs. I x district rate for labour per day x input of

Engineer/Sub-Engineer shall be provided for accommodation, the carrying baggage &

other equipment iequired for survey. If the assignment is to be performed through the

consultant, estimate for travel expenses shall be made based on means of

transportation, market rate of transportation means, and days required for travelling (to

reach the field (work site) and return back)'

B.officespace,officeEquipmentandFieldEquipmentandconsumables

Field equipment & consumables (GPS, Current

meter, note book etc) and Office equipment and

consumables (Computer, Scanner, Photocopy,

Printer, Plotter, Toner, Cartridge, Binder,

Stationary etc)

15% of Total Cost of
Human Resources (Field

and Office)
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SAMPTE TERMS OF REFERENCES

1. Sample ToR for parcellary Map

Rationale:
The crop yield for a given cropping season is affected by the actual service area of the irrigationsystem and thus, a veUmportani economic ort" r"+iirirgl"l"p,uur" level of precision andaccuracy' The actual service area planted ona Iruru"ri;d-;;;.r"ntial data needed in theefficient pranning and delivery of adic;i;;;al services to farmers.

Following procedures is formulated to set, a uniformity by which the actual sen,ice area ofirrigation projects are determined. It also iderrtifies ttre concerned agencies that will performthe activities pertaining to the determination, reporting and updating of data on service area.

Procedure in parcellary Mapping of the Actual Service Area

l' The boundaries or areal extent of the service area as well as the individual landholdingof farmer beneficiary shall be deterrnined trrroulrr par;;li".y mapping with the use ofglobal positioning system (Gps) or surveying insirument.- 
--u' r tt'oppt,E wIrlr tne

2' If the parcellary mapping will be conducted using a GpS or GpS enabled device, thefollowing shall be observed:
D Initialize the GPS/GPS enabled device and ensure that it has acquired cadastral_ T?p and got a fixed position;

- his/her representative occupy'that point;

representative traverse the boundary ortne s"ervrc;;;;;. rr," ,tartir!-poiriril ur.obe the end point of the traverse.F After finishing the traverse, ensure that the track has been recorded, Iabeled andsaved in the GpS.

3' on the other ha,nd, .if the 
-parcellary mapping will be conducted using a survevinginstrument, the following shali be obse,vetl;

) Assign the farm owner or his/her representative as the rodman/prism man. Traln thefarm owner or his/her representative 
'on 

how a p-p.iiv use the levelling rod during asurvey;

points;

occupy the comer or inflection points on

points occupied by the er

r0l 4
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representative on the boundary of the service area'

point. Obtain the reading of the levelling rod'

4. Please note to include the tracks of the headworks/dam, main and lateral canals and other

structures

5.Plottheboundariesofparcelperlandownerusingthetrack.obtainedftomtheGPSor
points from the surveying insirument..in cadastrai map' If digital cadasffal map is not

available, for furttrer #.if[utio, urra 
"aitirg, 

it-," ttu"tt can be imported to Google Earth in

.kmlfie format.

6. calculate the area of each parcer (crosed potygon) of individual farmer.

7. The edited digital map or the edited .kml file will be imported to cAD Earth Software to

facilitate downtoaffipfo,,lig of the indivi-dual parcel following the format to be provided

by the office.

8. The Parcellary map shall contain the following information:

P Area of inrJividual parcels (hectares);

> Name of landowner or tenant per parcel;

F The legend of the maP'

s
e0/ v
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2. Sample ToR for Calibration of Structures:

Objectives of Work

*r"#:lilJlje*ive of this studv is to evaruate the hydrauric performance of the flow
The specific objectives of the stucly are as tbllows:F r o measure the discharge through canal structures such as H/R , c/R, drop structures

;:t":;,0'ttt'"nt 
strategic locatio=ns at different d.p,h ;ft;;'urd gut. openings (if

structures of canals under consideration.

Scope of Work

and degree of submergence (if subm".g.d flr;). 
--.urrrw,s' gir

Methodology and Approach
A. Discharge Measurement
Measurement of Discharge Measurement works shall be carried out by following standardpractices adopted in hydrology and the DHM.

Area-velocity Method using appropriate current meter shall be used to measure thevelocity at a point on a selected vertical oru 
"ror. 

section, selected vertical section shall bedownstream of the control structure o,t 
"r" 

no* is uniform and the canal section is inproper shape as per design (deposit fr,:e bed and side) 
^ a. u, por.jur..

Following procedures shalr be adoptetl for discharge measurement:
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in case of submergence.
Repeat the process for different head over the crest, different gate openings (ifany) and

different head loss (if the flow is submerged) till the sufficient data are obtained for
calibration development.

B. Devetopment of Calibration Charts and Equations.
Rating Curve (Stage Discharge Relation or Calibration of the station)

Measured discharges shall be plotted against concurrent stages, different gate openings (if
gated) and different head loss (ifsubmergence occurred) on graph paper to define the rating

curve. The stage discharge relation at control station is defined by the complex interaction

of the channel characteristics including cross-sectional areas, shape, slope and roughness.

The combination of these effects is called control. A control is said to be permanent control

if the stage discharge relationship which is defined does not change with time. If there are

discharge measurements covering the entire range of stage experienced during a period of
time, there will not be any problem in defining the stage-discharge relation. On the other

hand, if the discharge measurements are lacking to define the upper end of the rating, the

defined lower part of the rating curve must be extrapolated to the highest stage

experienced. Such extrapolations are always subject to error, but the elror may be reduced

if the analyst has knowledge of the principles that govern the shape of the rating curves.

Stage-discharge relations are usually developed from a graphical analysis of the discharge

measurements plotted on either rectangular co-ordinate or logarithmic plotting paper.

In a preliminary step, the discharge measurements available for analysis shall be tabulated

and summarized on a form by numbering consecutively in chronological order. Discharge

shall then be plotted as the abscissa, corresponding gauge height that shall be plotted as the

ordinate for different gate openings (if gated) and different head loss (if submerged), and a

curve or line is fitted to the plotted points. The use of logarithmic plotting paper shall be

preferred for graphical analysis of the rating because in the usual situation of compound

controls, changes in the slope of the logarithmically plotted rating identi$ the range in

stage for which the individual controls are effective. Furthermore, the portion of the rating

curve that is applicable to any particular control may be linearized for rational extrapolation

or interpolation.

Now thus plotted rating curve shall be fitted into the appropriate/standard equation as per

the case (Free flow, Submerged flow, Gated flow etc) to obtained constant values/ co-

efficients. The process shall be repeated for different gate openings (if gated) and different

\*N
r-v
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3. Sample ToR for Asset Management plan:
Asset Management Plan Generally, Asset Management Plan (AMP) has its origin in finance
and business sector and is now applie,l to the irrigation drainage sector. TraJitionally, the
investment made in irrigation and drainage infrastructure by tlie government was focused
primarily on the cost planning and construction the infrastructure witt little attention to the
consumption of assets during their economic life. However, the management of infrastructure
comprises several other types of events including maintenance, rehabilitation (replacement),
modernization or implementation of the new technology, retirement and disposal of assets.All these events have specific costs, .nhich form part- of the overall cost of providing a
sustainable service.
"The AMP can be defined as a process for planning investment in infrastructure in a
sustainable manner, to provide users with a reliable and iffordable service."

Objective
The objective is to develop Canal Asset Management Plan (CAMp) for the Canal Network
under consideration- This is a decision support tool for danal System envisaged to be
developed with the objective of :

' Monitoring of water flow to be released from canal as per the demand assessed for
irrigation in the command area

o Finding, identifting and maintaining the infrastructure asset. Updating and distributing information mapped
o Recording & retrieving maintenance information of the system

' Identi&ing &issuing notification rbr future maintenance needs.

The CAMP will support irrigation management functions such as:o maintenance and strengthening otiexisting canal;o generation ofalerts for anticipated irrigation related hazards;o planning of new control structures and irrigation management works;o development of community participation for canal surveillance for discharge of water
as per demand in the canal system;

o Assessment of irrigated land in the command area and updating canal safety
information in the CAMp.

The information database in CAMP will also help in collection of revenue from the farmers
on the basis of inigated land.
In future CAMP will be integrated and provide all the relevant information needed on Canal
System under consideration for efficient irrigation monitoring through canal operation and
maintenance. It will support developmcnt of a Canal Safet! Programme by periodically
monitoring physical status of canal. It witl integrate operational use if past and current canal
data whenever required. It will assist identi$ring vulnerable reaches from hydrautio anA
structural aspects and store relevant data lbr subsequent detailed design at field livel.

Scope of the Consulting Services
The expected output from the consurting r;ervices wilr be as follows:

a
uipment,

litate

vsw

a
relevant
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information;
o Defining the valuation of the assets and the liabilities like operation and maintenance

cost t[nt rehabilitation and mainly differed maintenance and replacement

requirements;
. Review of the project and WUA organizational setup, functions, procedures including

human and financial status;

o Preparation of financial management plan of the canal under consideration;

. Analysis on the potential inigation service fee collection and other funding resources

available for the operation and maintenance of the system;

o Assess the operation and maintenance cost for essential structures and WUA office

management cost, deferred maintenance cost for DWRI with actual requirements,

feasible inigation service fee for the cost recovery;

o Preparation of essential structures implementation actio-n plan for implementation of

the construction activities showing involvement of WUA and agency for different

" 
,t*a frame.

Methodology

r Stud! of International practices and review of current practices used for maintaining

database of main .unut & assets and identify possible approach for integration in

CAMP
o Review current practices of canal operation & maintenance and recommend appropriate

approach ro. int"gruiion in CeUp. The consultant will review samples of various field

..io.tt and suggest modalities for integration in CAMP'

o Prepare inventory of existing and expected future data of canal & assets to design the

database (in future).
o conduct ..User Need" survey to define functional requirement of canal Asset

Management Plan.

Data for Database, Management Functional Modules and Integration in CAMP

Database:
To create database (in future) the indicative list of spatial and non-spatial data to be collected

fromrespectivefieldoffices,otherdepartmentsandfieldvisitare:

a) Administrative Data

Name of the irrigation system under consideration,

Section wise Start and end point of Canal,

Name of Canals and its origin at Parent Canal

Name of the village, VDC.
Name and location of offices under whom the Canals System is maintained

Location and inventory of stores and mechanical

b) Engineering Data:
at different locations,r\s

&vt
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o Longitudinal Section of the Canals,o Bed Level, Full Supply Level (FSL), and Freeboard etc.o Structural Information - Structures existing along canals, such aso aqueducts, syphon, head regulator, gates, cross regulator and bridges etc. andtheir condition,
o Current physical status of canal and structureso Maintenance history - Past and cxrrent data on inspection, certification andmaintenance of all works on or along the canalo Breach,/cut history _ for last ten yearso Inspection report generated at offices

c) Spatial Data:
o Location and alignment of all the canals, structures etc.o Canals with road-crossings, details ofjunctionso photographs of vulnerable locations taken at different time.
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4. Sample ToR for Bench Marking of Irrigation Projects:
Definition:
Benchmarking can be defined as "A systematic process for securing continual improvement
through comparison with relevant and achievable internal or external norrns and standards".

The overall aim of benchmarking of irrigation system is to improve the performance of the
system as measured against its mission and objectives. Benchmarking is about change,
moving from one position to a better position.

Inigation and drainage are essentially services to irrigated agriculture - providing and
removing water to suit the crops' needs. Thus in the irrigation and drainage sector we are
interested in improving the level of service provision to water users, thereby enabling them to
maintain or increase levels of agricultural production. That's why this benchmarking works
has been initiated.

In approaching benchmarking for the irrigation and drainage sector there are three
characteristics that need to be borne in mind:

. Irrigation and drainage service providers operate in a natural monopoly environment

. Irrigation and drainage entails complex and interacting physical, social, economic,
political, technical and environmental processes

o Performance of irrigation and drainage schemes is site specific.

What should be benchmarked?
The scope of the benchmarking activity is determined by the objectives and scale pursued in
finding "best management practices". In any system, such as an irrigation network, there are:

o Inputs
e Processes
o Outputs, and
. Impacts

There are a variety of irrigation domains (or systems). Main three domains that are of
primary interest are:

o Service delivery: This domain includes two areas of service provision: (a) the
adequacy with which the organization manages the operation of the irrigation
delivery system to satis$ the water required by users (system operation), and
(b) the efficiency with which the organization uses resources to provide this
service (fi nancial performance).

o Productive efficiency: Measures the effrciency with which irrigated agriculture
uses water resources in the production ofcrops.
Environmental performance: Measures the
land and water resources.

of irrigated agriculture on

SCOPE OF THE WORKS
Following tasks shall be carried out by the consultant/s:

e/ {
t vY. ' {..;
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l. Carry out full works under part I (Finding out ) as mentioned below:
2. Stage I Identification and Planning
3. Stage 2 Data Collection
4. Stage 3 Analysis
5. Conclusion and Recommendation

2. Consultant/s shall assist to the client to carry out works under pan II
(Taking Action ) as mentioned below:

6. Stage 4 Integration
7. Stage 5 Taking Action (to formulate action plan)
8. Stage 6 Monitoring and Evaluation (to formulate M & E plan and its indicators)

BENCHMARKING PROCESS
The process of benchmarking has six stages, namely, identification and planning; data

collection; analysis; integration; action; and monitoring and evaluation. These six stages€an
be divided into two parts - Part - I Finding Out and Part II - Taking Action.

PartI-Findingout

Stage 1 Identification and planning

In Stage I the following are decided:
o The purpose, drivers and desired outputs of the benchmarking process '
o The "customers" - both within and outside the organization .

o What areas of the organization's activities are to be benchmarked .

. Against whom or what performance is to be benchmarked '

o Indicators of performance

The planning phase, like that of many other processes, is one that will to a large extent
determine the success of the benchmarking activity. The extent and specifications of data

needed for benchmarking is defined at this stage. Consistency in the definition of the
performance indicators used for benchmarking is of critical importance to ensure that all the

data collected are comparable. To facilitate integration and action following the analysis
phase it is important to involve key players in the benchmarking process at the outset. This
reduces the resistance to change and makes use of the expertise at a variety of levels within
the organization to facilitate change.

Stage 2 Data collection

The core of any benchmarking exercise is data collection. In order to enable comparison
between irrigation and drainage schemes data used for benchmarking needs to be consistent
and comparable. This is a crucial aspect that requires adequate provisions during the
identification and planning phase of the programme. There are three types of data collection:

1. Data for day-to-day lnanagement, operation and of the
irrigation systems

t-/ \
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2. Data collected for benchmarking and comparison with other systems.

3. Data collected as part of the diagnostic process within the benchmarking exercise to

identifu causes of performance.
This section is primarily concemed with the data collection for the benchmarking activiff.
However, it must be recognized that data collected for the day-today operation of the system

play a critical role in achieving high performance of service delivery and in helping to

interpret the outcomes of the benchmarking comparison. A key issue within the irrigation and

drainage sector is the uniqueness of each irrigation and drainage scheme. There are many

variables that influence the performance of irrigation and drainage schemes, making

comparative performance diffi cult.

To be able to group similar types of system for benchmarking purposes it is necessary to

collect background descriptive data on each scheme, including information of the drainage

system separately. This information includes information such as the location, climate, water

source, type of crops grown, irrigated area, averuge farm size, irrigation method, type of
management, type of drainage. Details of the data requirements describing the irrigation and

drainage schemes are given below:

D1 Country

ContinentD2

D3 Scheme name

D4 Latitude

I soils

D5 Longitude

Arid
Semi-arid
Humid
Humid tropics

D6 Climate (select one option)

D] Average annual rainfall (mm)

D8 Average annual reference crop
potential evapotranspiration, Eto

(mm)

D9 Peak daily reference crop potential
evapotranspiration, Etq (mn/day)

. Clay

. Clay loam

" Loam
. Silty clay loam
. Sand

Predominant soil type(s) and
percentage of total areaof each type

(select one option)

D10

\Dl1 Year first operational

.r'@ 349
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Possible optionsCode Descriptor
Location
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Dl2 Type of management (Select one
option)

. Government agency

. Private company

. JointgovernmenVlocal
organization/private

. WaterUsers Association/Federation
of WUAs

Dl3 Agency functions (select one option) . Inigation and drainage service
. Water resources management
. Reservoir management
. Flood control
. Domestic water supply
. Fisheries
. Other

Dr4 Type ofrevenue collection (Select one
option)

Tax on irrigated area
Charge on crop type and area
Charge on volume of water
delivered

Dl5

Dl6

Land ownership (select one option)

(National) Gross Domestic product

Government
Private

Dt7 Farming system (select one option) " Cash crop
. Subsistence cropping
. Mixed cash,/subsistence

Dl8 Marketing (Select one option) Government marketing board
Private traders
Local market

market
Pricing (Select one option) . Government controlled prices

. Local market prices

. International prices

D19

D20 Water source (select one olttion) Storage on river
Groundwater
Run-of-the river
Conjunctive use ofsurface and

D2t Water availability (Select one option) Abundant
Sufficient
Water

D22

c

Number and duration of irril;ation
season(s)

Number of seasons

Number ofmonths per season:. Season l:
. Season 2:
. Season 3:s/

/N
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D23 Commanded (irrigation) area (!4)
D24 Total number of water users supplied

Average farm size (ha)D25

D26 Average annual irrigated area (ha)

D27 Average annual cropping intensity (%)

'isation
Pumped diversion
Gravity diversion
Groundwater

D28 Method of water abstraction (Select one

oqtion)

Open channel
Pipelines
Lined
Unlined

D29 Water delivery infrastructure (length
ando/o)

Type:
. None
. Fixed proportional division
. Gated - manual operation
. Gated - automatic local control
. Gated - automatic central control

Location:
. Control structure at main intake only
. Control structures at primary and

secondary level
. Conhol structures at primary,

secondary and tertiary

level.
Location:

. None

. Primary canal level
' Secondary canal level
, Tertiary canal level
' Field level

Type:
' Flow meter
. Fixed weir or flume
. Calibrated sections

Calibrated

D3l

D30 Type and location of water control
equipment (Selec t o n e op t ion)

Discharge measurement facilities
location and type(Select one option)

ID32 Area service by surface drains (ha)

C\i ,{@s A.
35

N

Possible
options

Code Descriptor

S,izp

Infrastructure - Drainage

v



= #:,. '-,-a*effiii :*
%i7rfi',ilt$;*".., Study Norms, 20gl

of Water Resources and Irrigation

D33 Type ofsurface drain (Select one Constructed
Natural

D34 Length of surface drain (km) Natural
Constructed
Open
Closed

D35 Area serviced by sub-surface drainage

D36

D37

Number of groundwater level
measurement sites

Type of water distribution (Select one
option)

On-demand
Arranged-demand

orientated
D38 Frequency of irrigation scheduling at

main canal level
(Select one option) Weekly

Twice monthly
Monthly
Seasonally

None
D39

D40

Predominant on-farm irrigation
(Select oneoption)

Main crops each season udth
percentages oftotal

command area

Surface - furrow
furrow-in-basin;

, basin, border, flood,

Overhead - raingun, lateral move,
cente pivot
Drip/trickle
Sub-surface

Crop I

Crop 2:

Crop 3:

Crop 4:

Crop 5:

Stage 3 Analysis

(ha)

Water and

Daily
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this stage that the desired performance targets are formulated' The final target values are

established during the integration stage when the feasibility of achieving these values are

discussed and agreed with key stakeholders. It is important to note that these stakeholders

will include all those affected by inigated agriculture within the area, including farmers'

villagers, fishers, urban dwellers, etc'

performance indicators used in inigation and drainage systems shall be used and can be had

fTOM..GUIDELINES FOR BENCHMARKING PERFORMANCE IN THE IRRIGATION

AND DRAINAGE SECTOR "published by IPTRID Secretariat' Food and Agriculture

organization of the United Nations, Rome,2001. Similarly, Formulation details for each

benchmarking indicator are provided in Appendix Al of the above mentioned document'

DATA CAPTURE
To ensure consistency in the comparison of results, organizations joining the benchmarking

programme will need to collect the data required for the calculation of the benchmarking

indicators according to the specifications and protocols provided in Appendix 42 of the

above mentioned document.

Partner organizations will carry out the primary data processing to convert raw data into the

format required for input into the benchmarking spreadsheet' This task must be carried out

according to the instruction provided'

The spreadsheet workbook provided to benchmarking partners consists of six worksheets

containing data in the following categoriesf

. SummarY of benchmarking indicators

. System descriPtors

. Irrigation service delivery

. Financial performance

. Productive efficiencY

. Environmental performance

Indicator values in the summary worksheet are calculated automatically after the basic data

are entered into the appropriate worksheet without user intervention'

Appendix A2 ofthe above mentioned document provides for each indicator the definition'

measurement specification, processing needs and an example of the data entry spreadsheet'

Two types of indicators shall be considered according to the type of data required:

a.lndicators based on Primary data

b.SEClndicators based on secondary data

,t'&
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Some indicators are based on primary data_that the organization must collect either as anormal part of its operation or for the specific purpose Jr uencrr*a.ting. variables such asinflow volumes' revenues collected liom water users, and total operation expenditure fall intothis category.

Some other indicators rely on the use of secondary data for their calculation. For example,the calculation of evapotranspiration (Etc) relies on climatic data for the location of theirrigation scheme that must be provided in- the forma, ;;;;fi.d by the methodorogy forcalculating Etc' This type of data may be collected either by the partner organization itself oran external organization' wherever clata are procured from an external organization specialattention must be paid to the data p.ocessing rn"tnoaotogy.'rii. i. particularly importantwhen data auditing is necessary to trace possible calcuration errors.
DATA PROCESSING AND ANAI.,YSIS
Partner benchmarking analysis

Much of the data analysis involves cornpiling ratios of the data collected to produce the valueof the required performance indicator. Th1:. ?rk *iu u" p".ro..ed by the spreadsheettemplate provided. partner organizations will be ,"rponribli-roi pro...ring the raw datacollected in conformance with ihe protocols outlined in eppenai* a2 of the above mentioneddocument' It is recogni zed that purt ,iutu coilected uv p*il", 
"rganrrations 

may have beencollected in a variety of formats ihut ruy not necessarily comply with these specifications. In

ff*:::"r, 
special attenrion shalr be puia to ensure that data are processed in a comparabre

Partner internal analysis

Data analysis by using statistical methods to analyse intemal trends shall be adopted. Thistype of analysis may_be especially useful in-trying to 
".fr"ir-"*rative factors of lowperformance' This might be the case, for example, with data on o"tir".y performance Ratios(DPR) taken at tertiary.off take points frrougrrout the irrigation-network, where the weeklyaverage DPR values might be statistically analysed to obiain ."u.orrur trends or variability

H:ffff:::f 
variation)' This analvsi, .u, i" of consideraur" tiri"-"r) value to the partner

COMPARATIVE ANALYSIS

The essence of the benchmarking process is to provide organizations with the ability tocompare their performance in relation to similar o.gunirutirslr simita. processes. Thecomparative analysis will consist primarily_of rankiig p".fo.mun"" levels for individualindicators both numerically and g*prri."rrf , Table 3 and Figures 4, 5 , 6,and 7 of the abovesaid document provide an example of comparative analysi-s .a..i"a out by the Australianbenchmarking programme' A simllar type of anatysis will Le carried out in this programme.

tputs of this senice are partner benchm
comparative partner

organisation for
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Part II - Taking action

Stage 4 Integration

The action plan developed from the analysis phase must be integrated into the operational

processes and procedures ofthe organization in order to bring about the desired change. It is

crucial that those responsible for benchmarking have the power within the organization to

bring about change. Benchmarking programmes often fail at this stage, leaving those

involved disillusioned with the process, and with the performance of the organization" The

process of gaining adoption of the new processes and procedures is often termed "internal

marketing", and leads to the development of a sense of ownership and support by key

personnel for the benchmarking process. Training is a key element of this process.

Stage 5 Action

Once acceptance ofthe new processes and procedures has been gained, they can be put into

place to bring about the desired change.

Stage 6 Monitoring and evaluation

Monitoring and evaluation of the process is required to ensure that desired targets are being

achieved, and that corrective action, where necessary, is taken in time. The success of
benchmarking is marked by the continuing measurement of the organization's performance

against the target norrns and standards established during the analysis and integration stages.

These targets are, however, changing over time, and continual updating and revision of the

targets is necessary to maintain best practices and relative performance.

355
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SECTION 7: VIDEOGRAPHY
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Terms of Reference for Videography

D BACKGROUND:
.@.
Vid"ogaphy is the art and process of capturing moving images on electronic media,

typically using a video camera. It involves the process of planning, shooting, editing,

and producing videos for various purposes such as films, documentaries,

communication, education, advertising, events, and more. Videographers are responsible

for capturing high-quality footage, ensuring proper framing, lighting, and audio, and

creating visually appealing videos through the use of different techniques and

equipment. They work in collaboration with directors, producers, editors and other team

members to bring a vision and convey a story or message through the medium of video.

Videography has evolved significantly with the advancement of technology as modern

digital cameras and editing software have made it more accessible for individuals too.

Overall, videography encompasses the technical and creative aspects of producing

videos for various platforms and purposes. Videos are very effective media to convey

message of developmental, operational and incidental activities more clearly and

precisely.

O SEQUENTIAL STEPS OF VIDEOGRAPHY:
VIDEOGRAPHY shull include the following sequential steps to perform the desired

tasks:

' Transpoli::ffi#i}to, 
*, videographv equipment and videographv team to

and from the work place ensuring safety, reliability and compliance with

local regulations.

' Pre-productionworks:
Direction of works including study, research and conceptualization

works to be performed;
Videography by skilled videographer with the help of drone operator (if
applicible), light operator using digital camera' drone camera (if
applicable), light and microphone.

' Production,YJrttlrto, 
writing, voice over in the studio, sound design, visual

editing with direction during editing, graphic design (if required), adding

effects and sub-title works in selected language/s;

' Post-production 
i"llfr,,"r, electronic copy submission including data

transformation to computer, web site etc. as directed.

@VIDEoGRAPHYistoproduceavideoofthedesiredactivity
to communicate message/information about the activity more clearly and accurately to

the public to ensure of the activity performed using public fund.

I
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) SCOPE OF }IIORK:
The scope of Videography includes, but is not limited to, the following activities:
o DESKSTUDY:

' Review of available documents, data, information, maps etc. related with the
work;

' Locate the project location (work site) on Topographic Map / Googre Map / GIS
Mup;

' obtain necessary permits and permissions for videography operations, if
required, in compliance with local regulations;

' Plan field work including management of competent and experienced
videography team, well-functioning equipment and their transportation to **t
site and again back from the work site;- 

-

o FIELD WORK:
Transportation Management:

Efficient transportation of videography team and equipment is essential for the
successful execution of videography work. The following u.p..t. should be taken into
consideration during transportation management:

' Arranging a suitable and efficient transportation for the videography team and
equipment to the work site and back from the work site in"tuaing to"ui
transportation as required;

' Ensuring the safety of the work team, the cameras, lights and associated
equipment during transportation;

' Considering any logistical challenges related to remoteness / site locations.

Videography Work:
Shooting works to produce videos by skilled videographer with the help of drone camera
operator, light operator using digital camera, drone camera, light and microphone being
a crucial aspect of the videography, every care should be takln by the videographer tJ
capture high-quality footage. Key considerations to be taken durinj this work include:

' Proper conceptualization and direction ofwork by experienced director;
' Use of skilled, experienced and responsible Fiuman Resources and modem

equipment (camera, light, microphone etc.) to the extent available;. Coordination among team members;
' capturing high-quarity footage, ensuring proper framing, lighting, and audio;. Ensuring adherence to safety guidelines;. Maintaining backup copies of all recorded footage.

o PRODUCTION WORKS:
The production work shall be initiated after the completion of Pre-production Works

phase r;hall involve

v
360

the following0 @ield work). The production

d, 
. Script writing;
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ffi
. Voice over in the studio after selection of appropriate studio;

. Sound Design;

. visual editing with proper direction by director during editing;

. Graphic design (if required);

. Adding effects and

. Sub-title works in selected language/s.

o POST-PRODUCTIONWORKS:
rn",oa*tion*o*'nunu"inniatedafterthecompletionofProductionWorks.
The post-iroduction phase shall involve the following activities:

. Telecasting as sPecified;

' Electronic copy submission in specified numbers;
r Data transformation to computer, web site etc. as directed.

o DELIVERABLES/REPORTING$:
ffr" be produced as part of the videography

assignment:

Inception Report comprising required contents'

Field Report comprising required contents

Draft Report comprising required contents and presentation'

iinal Report comprisi"ng iequired contents after editing all comments and

suggestions given during presentation o{9t1ft report'

ofcopies ofeach report shall be as specified'

r TIME SCHEDULE:
The timeline for the ,-deogrupt y shall be determined based on the volume of work and

data processing requirements. Duration of assignment for the consultant performing the

task shall be the number of calculated days/months from the date of signing the

agreement.

o MODE OF PAYMENT:
l,roa@tingservicesshallbedecidedbytheClientbasedonthe
duration of services, stage of reporting, prevailing procurement rules and regulations'

donor agencies'guidelines, if any, and availability of funds'

4'

Number
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SECTION 8: DRONE SURVEY
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Topographic surveY

Forplanninganddesignofirrigationsystem/RiverTraininglmork/RoadWork
using Drone including daia processing' Map Preparation and Report

For 2 Km2,

l. Ground Monumentation Work

i- Human Resources required:

Highly Skilled (Sr. SurveYor) 3 m-days

Skilled (SurveYor) 3 m-days

Unskilled (Labour) 9 m-days

ii- Equipment and tools required:

2. Drone SurveY Work

i- Human Resources required:

ii- Equipment and tools required:

3. Data Processing

i- Human Resources required:

u

363

a
\

Cost of Pillar, Flex, SPraY Paint and

other accessories

15% ofLabour cost for A
( Ground Monumentation

Work)

Cost of DGPS with accessories 3 m-c days

Highly Skilled (Operator) 3 m-days

Skilled (Assistant) 3 m-days

Unskilled (Helper) I m-days

3 mc-dayDrone

2 m-daysHighly Skilled (Data Processing ExPert)

I m-daysHighty Skilled (GIS ExPert)

I m-days
iiSkEled (ComPuter OPerator)

I m-daysgUnskilled (Assistant)

s Y t\ Vzn
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NOTES:

=."9

q, ipment and tools required:

5. Mr and

1. wages of highly skitted and skiiled Human Resources shail include per diem too.2. Cost of Topographic survel,^i"g o;on" per ha : rr;ri;;;;i;"*a*c*o*r) t
J' cost of Topographic-survey using Dronefor smarer area (area equar or ressthan I sq. km) shall be 20,il moi. 

'-r

Conditions:

l: Flight ht r00m, Total progretss by oneflight is 20 ha with 7s ok overrap and 65 oz
side overlap

2: For good anarysis one contror point is needed over 300*300m Grid. so minimum7 to 8 GCp is required with sime additfonal check points.

\
\

V

\

Cost of soft wares, computers etc 25% of cost for item (C)
work

4-WD vehicle with fuel and Driver 3 V-day

Map and Report production 25% of cost of Total Human
Resources
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TERMS OF REFERENCE FOR DRONE SURVEY

F sA.cxcRouNn:

o DRONESURVEY:

A drone survey, which uses unmanned aerial vehicles (UAVs), commonly, known as

drones is a modern survey technique other than the traditional surveying methods to

conduct various rypes of surveys and data collection tasks. Drones equipped with

cameras, sensors, and GPS technology offer an efficient and cost-effective solution for

capturing aerial imagery, collecting geospatial data, and creating detailed maps and

models. Drone surveys are widely used in various industries, including engineering

and land surveying. They provide a range of benefits such as improved safety, faster

data acquisition, higher accuracy, and the ability to access remote or hazardous areas.

Drone survey is very effective to prepare detailed topographical map of an area for

planning an irrigation system precisely and accurately.

o SEOUENTIALSTEPSOFDRONE SURVEY:

Drone survevins shall include the following sequential steps to perform the desired

tasks:

r Transportation of the drone equipment and survey team to and from the survey

site;
. Selection of Control Points on the site, well-defined and easily identifiable

physical features spread out across the survey area to provide good coverage;
. Surveying Control Points by surveyors using high-precision GNSS (Global

Navigation Satellite System) equipment like GPS (Global Positioning System)

receivers to accurately measure the coordinates (latitude, longitude, and elevation)

of each control point, usually in a geodetic coordinate system;

' Marking Control Points on the ground using physical markers like metal or

concrete monuments, wooden stakes, or even temporary markings like painted

crosses or flags to make the control points easily identifiable during the drone

survey and any subsequent fieldwork;
. Drone Survey with the marked control points in place and flying of drone over the

survey area, capturing high-resolution images or LiDAR data, depending on the

survey's purpose;
. Identification of Ground Control Points's (GCPs') coordinates in the drone-

captured data after completing the drone survey;
. Georeferencing and Data Alignment of the entire drone dataset with the real-

world coordinate system by comparing the known coordinates of the control points

to their positions in the drone data, correcting any distortions and errors in the

drone data caused by factors like camera lens distortion, drone flight inaccuracies,

and atmospheric conditions;
Data Processing of the survey data, creating s, digital surface

models (DSMs), point clouds, contour maps, or required deliverables after
I

plv
l,
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the drone data are georeferenced and aligned properly

The main objective of the Drone su*"yrng i. to capture high-resolution aerial
imagery, including ortho-photos and 3D point clouds, of ihe survt area, and process
the collected data to generate accurate and reliable topographic maps with accurate
elevation data and create a detailed digital terrain moaet ior pturrring of an irrigation
project; and prepare a complete survey report.

The scope of Drone Surveying work includes, but is not limited to, the following
activities:

oD KS

' Review of available documents, data, information, maps etc. related with the study
area;

I Locate the project area (survey area) on Topographic Map lGoogle Map / GIS
Mup;

' conduct a site assessment to identify potential risks and obstacles;
' Develop a flight plan, including the selection of flight paths and altitudes;
' Obtain necessary permits and permissions for droni oierations in compliance with

local regulations;

' Plan survey work including management of survey team, equipment and their
transportation to site and again back from the survey iite;

o FIELD WORK:

Transportation Management:
Efficient kansportation of survel' team and equipment is essential for the successful
execution of the drone survey 'work. The following aspects should be taken into
consideration during transportatio n management:

' Arranging a suitable and cfficient transportation for the survey team and
equipment to the survey site and back from the survey site;

' Ensuring the safety of the sunrey team, the drone and associated equipment during
transportation;

' Considering any logistical challenges related to remoteness / survey locations..

Ground Monumentation Work:
Ground Monumentation is a crucial aspect of the drone surveying to establish
reference points and markers on the ground to facilitate accurate geospatial data
collection and correlation. Key considerations to be taken during this work include:

suitable locations for the placement o points (control

f'
n
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points) spread over the survey area;

Survey of Control Points by surveyors using GPS (Global Positioning System)

receivers to accurately measure the coordinates (latitude, longitude, and elevation)

of each control point in a geodetic coordinate system;

Marking Control Points on the ground using physical markers like metal or

concrete monuments etc. to make the control points easily identifiable during the

drone survey;
Ensuring proper installation and secure anchoring of the markers to maintain their

stability and longevity
Adhering to established geodetic standards and practices'

Drone Survey Work:
The drone survey work involves the operation of drone over the survey area, with the

marked control points in place, to capture the high resolution aerial imagery and

collect data required for the purpose for which the drone survey is proposed. Due

attention should be given to the following factors:

' Planning / designing flight paths and altitudes to cover the entire survey area

effectively;
. Conducting drone flights using high-resolution cameras;
. Ensuring the safety and security of the drone operations, including implementing

emergency protocols and following best practices; and
. Capturing the high resolution aerial imagery and collection of required data.

Topographic Survey by Drone is the main component of the drone survey. This

survey component of the drone survey aims at obtaining the accurate and detailed

elevation data of the survey area. The following activities are minutely taken into

consideration while performing this survey:

- Capturing the high resolution aerial imagery, collecting data on elevation for
contours and other topographic relevant features;

- Ensuring the accuracy and reliability of the collected data.

o DATA PROCESSING:

The data processing shall be initiated after the completion of Drone Survey Work of
the survey area. The data processing phase involves the analysis and transformation of
the collected aerial imagery and point cloud data into usable information. The

following considerations should be addressed during this processing:

. Conducting quality checks to ensure the desired standards of data.

. Utilizing appropriate software tools to process and analyze the collected data.

. Validating the processed data for accuracy and reliability.

. Generating accurate digital terrain model (DTM), digital surface model (DSM),

orthophotos, contour maps, volumetric
based on the collected data / information.

calculation and required outputs

6,,.i
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o PREPARATION OF.]YLAPS AND REPORTS:

The maps and reports production phase shall come into play after the completion of
data processing phase. It involves the generation of comprehensive deliverables (maps
and reports) summarizing the findings of data processing of survey data/information.
The following key consideratior:s shall be taken during this phase:

1#ffi'"''$l*''

' Creating detailed topographic maps with contour lines, features, and annotations.
' Generating reports comprising the survey findings, analysis, and recommendations

clearly and concisely.

' Ensuring the accuracy and completeness of the maps and reports.

a

SOFE'Y AN' ENV'RON'ENTOL CONM
The stakeholders shall include the survey team, drone operator, data processing
specialists, transportation coordinator, and survey .nunuga-"rt head. The
responsibilities of the various sta"keholders involved in the drone survey work shall be
clearly defined and assigned befcrre the execution of actual survey work.

The entire drone survey squad shall adhere to all applicable hearth, safety, and
environmental regulations and guidelines. rroper riit assessments should be
conducted, and safety medsures should be implemented to ensure the well-being of the
entire survey team, the public, and the environment throughout the survey duration.

o DELIVERABLES / REPORTINGS:

Communication channels shall bc established to keep all stakeholders informed about
the survey status, challenges, and key milestones. Clear lines of communication should
be established to address any concems or issues that may arise during the survey
operation.

The following deliverables shall be produced as part of the drone survey assignment:

' Detailed topographic maps with contour lines, features, and annotations.
' Digital terrain models (DTMs) and digital surface models (DSMs).. Orthophotos with high-resolution imagery of the survey area.
' Survey reports summarizing the survey findings, analysis, and recommendations.. Regular progress reports.
Four Reports namely Inception Report, Field Report, Draft Report and Final Report
shall be prepared comprising required contents and submiffed in due course of time.

o TIME SCHEDULE:

The timeline for
area, complexity

/w
the drone survey shall be determined based on the
of the terrain, and data processing

size ofthe survey
A detailed survey

eSR\sas
/4 368
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schedule shall be developed and communicated to all stakeholders prior to the

commencement of the actual survey work. Duration of assignment for the consultant

performing the task shall be the number of calculated months from the date of signing

the agreement.

.@

Mode of Payment for consulting services shall be decided by the Client based on the

duration of services, stage of reporting, prevailing procurement rules and regulations,

donor agencies' guidelines, if any, and availability of funds.

\$
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SECTION 9: LiDAR TECHNIQUE
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Topographic survev

For planning and design of irrigation system / River Training llork using Drone

including data processing, Map Preparation and Report

Unit: For 100 Kmz

1. l.Human Resources required:

l.2.Equipment and tools required:

In LiDAR Sensor and aerial camera hire charge "n" stands for ofdays provisioned for

flight disturbance days other reasons, ifany,

>v
37r

4,NI

Human Resources Duration Remarks

Team leader 6 m-months to contract duration

Lidar Operator I m-month

LiDAR data Processing ExPert 6 m-months expert can process 100 km2 in
months

Senior
Surveor/Geomatics

Engineer

4 m-months months require forl exPerl to
I site DGPS and verifu the

in 100 km2

GIS and Remote
Sensing Engineer

4 m-months I expert's 4 months inPut

requires for 100 km'

DGPS
operator/SurvByqr

4x4:l6m-
months

DGPS Reciever

Support Staff 2x6=l2m-
months

contract duaration

Equipment Duration Remarks

LiDAR Sensor and aerial camera

One time cost I job For transportation
and other liabilities

i Hire charge 7 m-c days Round up (helicoPter
hours/3hrs,O)days+
n days

DGPS Receiver 40 m-c days 40 m-c days require
For 100 km2

Helicopter I 0 hours 10 hours require for
100 km2

4 WD -Vehicles with fuel and
driver

40 V days Equal to DGPS
Receiver

W xt

due to weather

4

be taken as follows:

Equal to Lidar Sensor duration

(

[rY



Flying hours ttn" in days
Upto 12 hours

J

12 hours and upto 24 hoursMore than
4

24 hours and upto 36 hoursMore than
5

36 hours and upto 60 hoursMore than
6

More than 60 hours and 00 hoursupto 7
For more than 100 hours add additional 40 flying hours.I days for each

)urb ar

I ond Production

Note: ( I )Rates of human resources, equipment and related item shall be obtained from approved
Government entity, if any, and / or from competitive market price.

(2) For very large area can be divided into groups to optimize the contract duration

L

7/ 372

Item Input Remarks

Communication costs 4 months to input of

Personal Insurance (No. of field cre\v + TL) 6 persons Equal to Nos of field
3rew *Team Leader

Professional Liabi lity Insuranc,e 0.5o/o of
total cost

Consumables items such as Stationeries,
maps, sample/zipper bag, boxes, barteries,

etc.

lo/o of total
cost

Map and Report production 2o/o of total cost

\.s
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Technical Specifications for Topographical Survev usins Lidar Technique:

RemarksDescription SpecificationS.N

At least l0 points/m2 point density will be

captured considering the nature ofthe topography
and accuracy requirements.

I LiDAR Point
Densiff

Camera
specification
shall be
approved by
the client

Ground sample
distance (GSD)
and focal length
of lens

Medium frame camera with I00MP will be used to

capture digital image, and GSD will be maintained
at l0 cm.

1

1. The forward overlap (fore lap) befween

successive exposures in each run will be

kept at a minimum 45 percentage.

2. The lateral overlap (side lap) between

adjacent strips will be kept at a minimum 45

percentage.

3 Photographic
Coverage

l. Fundamental vertical accwacy: Root

Mean Square Error <: +l- 0. l5 m. Or better

on clear or vegetated ground.

2. Fundamental horizontal accuracy of ortho
photo will be maintained at <:j4 !.!! m.

4 Fundamental
Spatial
Accuracy

Coordinate
Datum's

I
2

WGS 84 with UTM 45N coordinate system

MUTM with Everest S system
5

Elevation data will be adjusted to local height

datum with the BM established by the

Consultant. The vertical control of the BMs will
be established using precise Level Machine.

6 Vertical Datum

The Ground Control Points will be

established within the grid of size

lkm*lkm, but in close proximity of the

proposed networks as provided by the

client.
Maximum distance between the Reference

GPS station on the ground and airborne

GPS units will not exceed 10 kilometers

during the flight.
All survey control data used or derived will
be supplied to ensure independent Quality
Assurance (QA) of the survey operations.

All primary ground stations will be visible

in photographs after the orthophoto is

I

2

3

point4. )he prima6Tground control and dhec/
generated

7 Ground Control
System

\
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marks vyith geodetic control points (in terms
of coordinates and height) demarcated by
survey rlepartment.
Elevation data will be validated and
corrected for systematic errors to ensure

5

surveys will be referenced to survey control

are met.
I LiDAR Data

acquisition
details

to ensure that no LiDAR data over the
Study Area will be collected during any
period vrhere extent of LiDAR ground
returns in any part of the Study Area is
likely to be significantly compromised e.g.
flood, aclverse weather etc.

2. The Draft Pre-Flight Agreement will
include provision whereby the project is
notified of each proposed LiDAR collection
flight with sufficient notice to enable
consultation between the project and the
Consultant to determine if data capture by
the Consultant should proceed.

3. Flight line overlap will be 45oh or greater,
as required to ensure there are no data gaps
between the lines.

4. The spatial distribution of geometrically
usable points will be maintained uniform
and free from clustering in order to ensure
consistent data densities throughout the
project area.

5. Environnrental conditions - during the data
capture cloud and fog free condition
between the helicopter and the ground will
be ensured.

6. Details ol'the helicopter, navigation and
mission planning activities for LIDAR and
digital photography acquisition will include
details of whether the photography and
LIDAR will be acquired during the same
mission (i.e. from the same helicopter) or
from separate missions. If separate missions
are requirr:d to satisfy the respective
resolution requirements for LIDAR and
photography (eg. Due to flying height

l. A Draft Pre-Flight Agreement will be made

constraints then alternative mission,N
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scenarios based on a sensor type and

,latform.

0.3 m grid intensity image or
preserve required accuracy.

2. Mosaic will be generated using average

laser intensity values from "first return"

LiDAR points.

3. Tiled delivery, following the sheet

numbering and extent as provided by the

1 better toIntensity Image9

l. 0.3m grid Digital Surface Model (DSM)

will be generated from the "first return"

LiDAR mass point data. This will include

ground and non-ground points such as

vegetation and buildings.
2. The DSM generation will employ a Point to

TIN and TIN to Raster process with Natural

Nearest Neighbor interPolation.

3. Void areas (i.e., areas outside the project

boundary but within any tiling scheme) will
"NODATA" value

10 Digital Surface
Model (DsM)
(Orthometric)

l. 0.3m grid bare earth Digital Elevation

Model (DEM) will be generated from the

LiDAR mass point data classified as

"Ground" onty, so that it defines the "bare

earth" ground surface.

2. The DEM generation will employ a Point to

TIN and TIN to Raster process with Natural

Nearest Neighbor interPolation.

3. Void areas (i.e., areas outside the project

boundary but within any tiling scheme) will
be coded 'NODATA" value

Digital Terrain
Model (DTM)
(Orthometric)

LL

1. GPS data for all base station

excess of 4 hours or more witl be provided in

RINEX format (Receiver Independent

Exchange Format).

2. GNSS observation log sheets which include

the following details: (a.) Survey mark ID (b.)

Occupation time & date (c.) Antenna height

measurements (d.) Instrument /antenna types

& serial numbers The GPS observation log

sheets will be provided in pdf format or Excel

spreadsheet if data is captured digitally'

occupations in

some urisdictionsWhere

DGPS Data
collection

V4'
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find useful to also SGP fordatarequest any
static control

L2 Metadata l. For each supplied data
metadata lltatement will

product, a complete
be in consistent with

Metadata will be provided with
and final deliveries

2 every delivery

the ISO Standard.

13 Spatial
Accuracy
Validation points located only in open, relatively flat

terrain, where there is a very high probability
that the sensor will have detected the ground
surface.

2. The vertical accuracy of the point cloud
dataset will be tested using a TIN surface
constructed from bare_ earth LiDAR points
compared against ground survey check points.

3. Check points will be surveyed independently
of any LiDAR GpS operations.

4. The number of check points (locations) is
dependent on the extent of the survey. The
following strategy will be used as a guide:
a. Check points will be established to

adequately cover the full extent of the
survey area and be representative of the
proj ect area landscape.

b. A minirnum of l0 check points (locations),
with I point per I km, in I km * I km grid
in different vegetation types. The checked
result vyill have to lie within 90 percent
confidence interval.

-The 
proposed check point survey design will

be submittr:d and approved by the Client prior
to implementation. Acceptance of the posr
survey spltial accuracy report discussed
above is dependent on the quality, number
and distribution of these check points.
In the abov,: circumstances a ,.compiled 

to
meet" statetrent of horizontal accuracy at 95

5

The funda nentai vertical of theaccuracy point
cloud data willset be determined checkwith

conf,rdence will be
t4 Data Processing

photo)

Consultants wl u allprocess the dataacquired
and(LiDAR Ortho ln Data Processing

LAB and Hardware inside
15 Facilitation

administrativeThe rrill facilitate in
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procedure (inter and intra governmental

organizations).

Human Resource Oualifications

1. Team Leader

Qualification
Master's Degree in Geomatic engineering / Geoinformatics or GIS and Remote sensing

or Geography with focus on GIS and Remote Sensing, Photogrammetric, LiDAR,
Preferable Ph.D.in one of the above-mentioned subjects.

Work experience
Minimum 5 Years work experience in Remote Sensing, GIS and aerial LiDAR Survey

and Mapping work. Has successfully completed 3 or more LiDAR projects in Nepal or
abroad

2. LiDAR operator

Qualification
Bachelor in Geomatics with at least 3-year experience in operation of LiDAR flight via
Helicopter

Experience
Minimum 3 years' experience in operation of Lidar flight via Helicopter and airplane and

had successfully completed at least 3 projects in Nepal.

3. LiDAR Data processing Expert

Qualification
Master's Degree in Geoinformatics/ITlComputer Science/Engineering

Experience
Minimum 3 years' experience in LiDAR Data Processing of the data captured by
Helicopter.

4. Geomatics Engineer/Senior Surveyor
Qualification and Experience

B.E. in Geomatics Engineering/Survey engineering or Senior Surveying Course (or

equivalent to senior surveying Course). At least 3 years' experience in Surveying work
including establishment of Ground Control Marks for LiDAR Survey and have worked in

minimum 2 LiDAR Projects

"Cuff.'
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5.

6.

GIS and Remote Sensing Engineer
Qualifi cation and Experience

BE in geomatic engineering preferable master's Degree with GIS/RS included and
studied in course or having PG diploma in GIS/RS after the completion of Bachelor,s
Degree. At least 3 years' experience with minimum 2 LiDAR projects completed.

DGPS operators/Surveyors
One-year Junior Surveyor Course or Diploma in Geomatics with experience in operation
ofDGPS

Equipment's and Software

LiDAR Sensor
t Riegl Vux-240 or equivalent sensor that can be mounted in Helicopter and airplane.o Minimum Laser Pulse Repetition Rate (pRR) of r 000 KHZ or highero Minimum Relative Accuracy of l5 rnm or lower
o Minimum Absolute Accuracy of 15 mm or lower
o Minimum number of Target per pulse should be 5 or higher

2. Aerial Camera
o At least 50MP RGB Aerial Camera

3. Software
Terra solid or equivalent LiDAR processing software

4.

l.

a

DGPS
o Multi band GNSS receiver (DGPS) rvith minimum lg0 channelo Duel frequency (Ll, L2, L5) GNSS receiver must be used with capable of multi

constellation (GPS, GLONASS, BAI DE AlJ, eZZ)

5. High processing Computer
e Computer

Processor
with minimum 64 GB RAM, 16GB Graphics, 2 TB Hard drive with i9
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