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1. Necessity of land acquisition
1-1 Project Outline

The three target power plants belong to the Nepal Electricity Authority (NEA) Distribution and
Consumer Services, and are controlled by the following NEA regional offices:

1. Bajhang Hydroelectric Power Plant: Attaria Regional Office
2. Bajura Hydroelectric Power Plant: Attaria Regional Office
3. Syarpudaha Hydroelectric Power Plant: Nepalgunj Regional Office

These sites are not connected to the main transmission system but are supplied with electric power
using the independent distribution network of each power plant as the only power source. In the three
target sites, the respective electricity operators run power supply using the power generation and
distribution equipment leased from NEA.

The lease agreement between NEA and each electricity operator stipulates that the electricity operator
is responsible for running and maintaining the electric power equipment, minor repair of the
equipment is covered by the budget of the electricity operator, and major repair, if necessary, may be
covered by the saved budget of NEA and electricity operator. However, due to the lack of any
large-scale upgrading program for the equipment or fund accumulation for the program, partial repairs
of the devices were repeated to the extent covered by the organizations’ operating costs. After around
25 years from the start of operations, the equipment has significantly degraded and the operating
power generation machines left broken. Thus, the village areas lose electricity, and it is only a matter
of time before the equipment becomes fully broken down.

This project intends to repair the degraded or damaged existing equipments, restore the reliability of
power generation functions and power supply, and extend the life of the equipments for the purpose of
maintaining electric power development through micro-hydropower generation and sustaining power
supply in the village areas of the three target sites. The stable and sustained power supply is expected
to contribute significantly to a better and improved life that the areas have desired.

This cooperative project of the three sites includes civil engineering works and machine procurement
to reconstruct intake works, repair the existing headraces, and replace the power generation equipment.

1-2 Project affected area

Although the Project does not involve involuntary resettlement, part of the land in Bajhang site must
be acquired for intake structures, construction materials stock yard and construction work space.

The Project site is located in a narrow valley with little flatland, which is hardly secured for
construction, except for the land owned by NEA and Electricity Cooperatives.

1-3 Initial alternatives that were considered to avoid or minimize land acquisition
Alternative 1
Other land having no farmland, located far upstream from the selected site

However, the alternative could not be selected due to poorer conditions than the selected area.
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- Impossible to take land size required.
- Accessibility is very poor and cost for transportation becomes higher.

- There are many Landslide-prone areas.
(a) Alternative 2
Other land having no farmland, located far downstream from the selected site
However, the alternative could not be selected due to the reason below.
- Drop of water and water flow rate required cannot be secured.
- Civil engineering costs become to double.
(b) Effort to reduce the necessary area

Necessary land was designed to minimize and to design as a continuous integrated land with the
land for construction materials stock yard, intake structures and construction work space.

In addition, construction materials storage stock yard and construction work space were designed
to minimize as much as possible within a tolerance of topographical conditions.

The measures described above, the entire required area were reduced than originally expected.

2. Legal and policy framework
2-1 Laws of Nepal related to land acquisition

The core law concerning the acquisition of land/assets and resettlement activities in Nepal is the Land
Acquisition Act (1977). The framework of this act is used for land acquisition and compensation for
public purpose.

Besides, any institutions seeking land acquisition may also request Government of Nepal (GON)
to acquire the land under the regularity provisions subject to be compensated by such institution’s
resources.

As per the prevailing government rules, the compensation to be provided for land acquisition should
generally be in cash as per current market value.

As per the regulatory provision, while acquiring land, GON forms a Compensation Fixation
Committee (CFC) under a central role of Chief District Officer (CDO) of the district.

CFC is formed for actual verification of land to be acquired, reviewing and fixing compensation rate,
identification of proper owners, distribution of compensation, providing necessary administrative
support addressing associated issues. Formally the implementation process of CFC begins by formal
approval of GON for the land acquisition. After the approval, CFC shall issue a “Notification of
land acquisition”. The notification contains particulars in respect to the land.

The main members to be included in the Committee are as follows (Clause 13).

- Land Administrator or Chief of the Land Revenue Office

- An Officer assigned by CDO
- Representative from District Development Committee (DDC)
- Concerned Project Officer.
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In determining the compensation, the committee must consider the loss incurred by persons due to
acquisition of land, shifting of residence or place of business to another place.

If the land has to be acquired for institutions fully owned by the government, the Committee has to
consider the following while fixing the compensation amount.

- Price of land prevailing at the time of the notification of land acquisition;

- Price of standing crops and structures, and damage incurred by being compelled to shift the PAPs
( Project Affected Persons) residence or place of business in consequence of the acquisition of
land.

The Land Acquisition Act stipulates a series of procedures for the acquisition of and compensation as
follows.

Preliminary action relating to acquire land >>Report to be submitted in respect to findings of
preliminary action >>Notification of land acquisition >>Particulars to be given relating to
land acquisition >>Right of landowner to file complain >>Form of CFC >>Criteria to be
considered while determining compensation  >>Notice to be given after fixation of
compensation >>Devolution of ownership ( >> procedure for lawsuit.)

2-2 JICA's Policy
The key principle of JICA’s policy on land acquisition is summarized below.

Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by exploring
all viable alternatives.

. People who must be resettled involuntarily and people whose means of livelihood will be hindered
or lost must be sufficiently compensated and supported, so that they can improve or at least restore
their standard of living, income opportunities and production levels to pre-project levels.

Il. Compensation must be based on the full replacement cost*as much as possible.

I11. Compensation and other kinds of assistance must be provided prior to displacement.

IV. In preparing a resettlement action plan, consultations must be held with the affected people and
their communities based on sufficient information made available to them in advance. When
consultations are held, explanations must be given in a form, manner, and language that are
understandable to the affected people.

V. Appropriate participation of affected people must be promoted in planning, implementation, and
monitoring

VI. Appropriate and accessible grievance mechanisms must be established for the affected people and
their communities.

Above principles are complemented by World Bank OP 4.12, since it is stated in JICA Guideline that

“JICA confirms that projects do not deviate significantly from the World Bank’s Safeguard Policies”.
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Additional key principle based on World Bank OP 4.12 is as follows. Affected people are to be
identified and recorded as early as possible in order to establish their eligibility through an initial
baseline survey (including population census that serves as an eligibility cut-off date, asset inventory,
and socioeconomic survey), preferably at the Project identification stage, to prevent a subsequent influx
of encroachers of others who wish to take advance of such benefits.

VII.
VIII.
displaced,

Provide support for the transition period (between displacement and livelihood restoration).
Particular attention must be paid to the needs of the vulnerable groups among those

especially those below the poverty line, landless, elderly, women and children, ethnic minorities

etc.

In addition to the above core principles on the JICA policy, it also laid emphasis on a detailed land
acquisition policy inclusive of all the above points; project specific resettlement plan; institutional
framework for implementation; monitoring and evaluation mechanism; time schedule for
implementation; and detailed financial plan etc.
Note *: Description of “replacement cost for Agricultural Land” is as follows.

Agricultural
Land

The pre-project or pre-displacement, whichever is higher, market value of land
of equal productive potential or use located in the vicinity of the affected land,
plus the cost of preparing the land to levels similar to those of the affected land,
plus the cost of any registration and transfer taxes.

2-3 Comparison with JICA Guideline and Nepal Legislation

Table 1 Comparison with JICA Guideline and Nepal Legislation

No.

JICA Guidelines/World Bank

Laws of Nepal

Gaps between JICA Guideline
/World Bank and Laws of Nepal

Resolution Measures of
Gaps

Involuntary resettlement and
loss of means of livelihood are
to be avoided when feasible by
exploring all viable
alternatives (JICA GL)

None

No law was identified

There is no law of Nepal,
including the provisions
corresponding.

In land acquisition policy
of the project (the Project
Policy), it is described that
"land acquisition is to be
avoided when feasible by
exploring all vaiable
alternatives."

People who must be resettled
involuntarily and people whose
means of livelihood will be
hindered or lost must be
sufficiently compensated and
supported, so that they can
improve or at least restore their
standard of living, income

Land

Acquisition
Act (1977)
(Clause 16)

Clause 16;

While determining the amount of
compensation for land to be acquired,
the CFC shall take the following
criteria into consideration:

(a) The price of the land at the time
of the publication of “Notification of
Land Acquisition”.

Because there is little
difference, "policy on
improvement or at least
restoration of means of
livelihood of PAPs " is
described in the Project
Policy according to JICA

policy.
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No.

JICA Guidelines/World Bank

Laws of Nepal

Gaps between JICA Guideline
/World Bank and Laws of Nepal

Resolution Measures of
Gaps

opportunities and production
levels to pre-project levels.
(JICAGL)

Compensation must be based
on the full replacement cost as
much as possible. (JICA GL)

(b) The value of the crops, houses,
walls, sheds etc, if any, acquired
along with the land.

(c) Losses which the concerned
person will suffer as aresult of
shifting his/her residence or the place
of his/her business, by reason of the
acquisition of his/her land.

Clause 11;

Within a time-limit of seven days
from the date of the publication the
“Notification of Land Acquisition”,
plus the time required for the journey
involved, the concerned landowner
may file a complaint with the
Ministry of Home Affairs, GON

Compensation and other kinds |Land Clause 19; Since the result of
of assistance must be provided | Acquisition After the CFC has determined the | determination of
prior to displacement. (JICA | Act amount of compensation, the CDO | compensation is notified to
3 GL) (Clause 19) shall notify GON accordingly. GON before the payment
of compensation and
transfer of land ownership,
there is no difference.
In preparing a resettlement None No law specifically mentions the It is described in the
action plan, consultations must requirement of resettlement action Project Policy that
be held with the affected plans for involuntary resettlement. | "making land acquisition
4 people and their communities and compensation plan is
based on sufficient information to be requested.”
made available to them in
advance.
(JICAGL)
Appropriate participation of None Same as above It is described in the
affected people must be Project Policy that "PAPs
promoted in planning, are to be participated in the
5 implementation, and process of land
monitoring of resettlement acquisition and
action plans. compensation.”
(JICAGL)
Appropriate and accessible Land Clause 10; There is no fundamental
grievance mechanism must be | Acquisition After the “Notification of Land difference.
established for the affected Act Acquisition”, the concerned person
people and their communities. | (Clause 10, 11) | can submit an application claiming
(JICAGL) compensation within a minimum
time-limit of fifteen days, along with
documentary evidence of his/her
6 title to the land.
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No.

JICA Guidelines/World Bank

Laws of Nepal

Gaps between JICA Guideline
/World Bank and Laws of Nepal

Resolution Measures of
Gaps

through the local officer, explaining
the reasons, if any, why his/her land
should not be acquired.

Affected people are to be
identified and recorded as early
as possible in order to establish

Land
Acquisition
Act

Clause 8:
The officer (of the proponent)
responsible for Preliminary Action

There is no fundamental
difference.

their eligibility through an (Clause 8) shall complete such Action within
initial baseline survey fifteen days from the starting of it,
(including population census determinate whether the land is
that serves as an eligibility suitable for acquisition, and then
7 cut-off date, asset inventory, submit a report containing necessary
and socioeconomic survey), information in respect to such Action
preferably at the project to the local office as early as
identification stage, to prevent possible.
a subsequent influx of
encroachers of others who
wish to take advance of such
benefits (WBOP4.12 Para.6)
Eligibility of benefits includes |Land The Act stipulates that "Concerned | It is not clearly prescribed
the PAPs who have formal Acquisition person" means the person who is that eligibility of benefits
legal rights to land (including | Act entitled to the compensation payable |includes the PAPs who do
customary and traditional land | (Clause 2) for lands acquired under this Act. not have formal legal
3 rights recognized under law), However, the eligibility for the PAPs | rights to land.
the PAPs who don't have other than described above is not In the Project Policy it is
formal legal right to the land clearly prescribed in the Act. described that "those who
they are occupying. (WB do not have a legal right
OP4.12 Para.15) are also included in the
PAPs."
Provide support for the None No law was identified on the In the Project Policy it is
transition period (between provision of support for the described that "support to
9 displacement and livelihood transition period. PAPs for the transition
restoration). (WB OP 4.12 period is to be provided."
Para.6)
Particular attention must be None No law was identified on particular | In the Project Policy it is
paid to the needs of the attention to vulnerable groups. described that "Particular
vulnerable groups among those attention must be paid to
10 displaced, especially those the needs of the vulnerable

below the poverty line,
landless, elderly, women and
children, ethnic minorities, etc.
(WB OP4.12 Para.8)

groups among PAPs."

Source: Land related laws of Nepal, JICA Guidelines and World Bank OP 4.12.
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2-4 Policy setting for the Project

NEA will use this Land Acquisition Policy (the Project Policy) for the Project.
The Project Policy is basically due Legal and policy framework of Nepal.

Existing laws and regulations of Nepal have been designed to basically address according to
international practice including JICA’s policy, some gaps exist between them. Accordingly, the Project
Policy is supplemented by JICA’s policy.

(1) Land acquisition will be avoided where feasible, or minimized, by identifying possible alternative
project designs that have the least adverse impact on the communities in the Project area.

(2) Where land acquisition is unavoidable, all PAPs losing land will be fully compensated and assisted
so that they can improve, or at least restore, their former economic and social conditions

(3) Compensation and rehabilitation support will be provided to any PAPs, that is, any person or
household or business which on account of project implementation would have his, her or their;

- Standard of living adversely affected;

- Right, title or interest in any land (including premises, agricultural and grazing land, commercial
properties, tenancy, or right in annual or perennial crops and trees or any other fixed or moveable
assets, acquired or possessed, temporarily or permanently.

- Income earning opportunities, work adversely affected temporarily or permanently.

(4) All PAPs residing, working, doing business and/or cultivating land within the Project impacted
areas as of the date of the latest census and inventory of lost assets, are entitled to compensation
for their lost assets (land and/or non-land assets), at replacement cost, if available and restoration
of incomes and businesses, and will be provided with rehabilitation measures sufficient to assist
them to improve or at least maintain their pre-project living standards, income-earning capacity
and production levels.

(5) PAPs that lose only part of their physical assets will not be left with a portion that will be
inadequate to sustain their current standard of living. The minimum size of remaining land and
structures will be agreed during the land acquisition process.

(6) After receiving the detailed preliminary report relating land to be acquired and the landowners,
CDO shall issue the “Notification of land acquisition” with particulars in respect to the land.
The Notification shall be affixed at concerned offices and public places.

(7) The LACP will be disclosed for the reference of PAPs as well as other interested groups.

(8) Payment for land will be based on the principle of replacement cost.

(9) Land acquisition assistance will be provided not only for immediate loss, but also for a transition

period needed to restore livelihood and standards of living of PAPs.

(10) The LACP must consider the needs of those most vulnerable to the adverse impacts of land
acquisition (including the poor, those without legal title to land, ethnic minorities, women,
children, elderly and disabled). Assistance should be provided to help them improve their
socio-economic status.
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(11) PAPs and their communities will be consulted about the Project, the rights and options available
to them, and proposed mitigation measures for adverse effects, and to the extent possible be
involved in the decisions that are made concerning their loss of land.

(12) Adequate budgetary support will be fully committed and made available to cover the costs of land
acquisition within the agreed implementation period. The funds for all replacement activities will
come from NEA.

(13) Acquisition of land, payment of compensation will be completed prior to any construction
activities, except when a court of law orders so in expropriation cases.

(14) Organization and administrative arrangements for the effective preparation and implementation of

the LACP will be identified and in place prior to the commencement of the process; this will
include the provision of adequate human resources for supervision, consultation, and monitoring
of land acquisition and rehabilitation activities.

(15) Appropriate reporting (including redress functions and monitoring) will be identified and set in
place as part of the LACP system.

3. Scope of land acquisition

3-1 Occupancy of land the Project will require

Table 2 Occupancy of land the Project will require

Site Location Area E:J;Fe%ie @i i) UED (o e Owner or jurisdiction
Left bank paddy Construction for intake weir | Left bank paddy field
field at intake 1,394 m? owned by two different

Bajhang weir individuals
River bed and Construction for intake weir | Almost land is owned by
river terrace at 6,517 m* NEA, the remaining land
intake weir owned by government)
River bed at 2 Construction for intake weir | The land is owned by NEA.
. . 2,153 m
Baiura intake weir
! Left bank area Temporary stock yard for The land is owned by the
just downstream 390 m? construction of intake weir | local government.
of intake weir
River bed at Construction for intake weir | The land for intake is
intake weir 2 and temporary stock yard owned by NEA. Land for
5,117 m .
temporary stockyard is
Syarpudaha owned by government.
Land purchased Temporary office for The land is owned by the
by Electricity 2 contractor during the lease holding company.
. 3,000 m .
Cooperatives for construction
the power station
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3-2 Scope of Land Acquisition

Table 3 Scope of Land Acquisition

. Usage Necessary Policy for
Site ) ) Land owner Current use )
in the Project Area compensation
stock yard 230 m* * A: paddy field As written in
) Two owners o
work space 487 m- * , B: farm land 6. Specific procedures
] A:975m .
Bajhang ) ) 5 currently not of the Project for land
intake structure 677 m° * | B:145m ) o
cultivated acquisition and
Total 1,394m? | 1,120 m? compensation
Bajura unnecessary
Syarpudaha | unnecessary
Note *: The area above is the area of the required land. The actual acquired area may change in the process of land
acquisition.
Construction Intake Structures

Materials Stock Yard

Figure 1 Design of necessary Land for the Project (Bajhang)

Work Space
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4. Population Census
4-1 Survey of occupants in the land to be acquired (Bajhang site)

Table 4 Occupants in the land to be acquired (Bajhang)

Item Land owner (A) Land owner (B)

Status of the land | Area required ) )

) o 975 m 145 m
to be acquired for the acquisition
Current usage Cultivating o

Farm land _ Not cultivating
Rice, Wheat

Trees, Structures, etc. none none

4-2  Survey of land owners (household, family, income etc.)

Table 5 Land owners (household, family, income etc.)

Item Land owner (A) Land owner (B)
Mr.A Mr.B
Land Owner Name and Age are hidden Name and Age are hidden
(personal information) (personal information)
Address Dhaulichaur VDC, Bajhang Dhaulichaur VDC, Bajhang
Living Hidden (personal information) Hidden (personal information)
together
Houshold/Family
Non-living | Hidden (personal information) Hidden (personal information)
together
Ethnic Chetri Chetri
Religion Hinduism Hinduism
5,6 month/year
Working ( ] y )
Household Income Income is hidden (personal
away from | .
(Except for different information
home
Household)
Farming Self-consumption Self-consumption

10
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5. Requirement for compensation entittements for land loss

A copy of Legal certificates (land registration document) of each land owner and be verified for land
ownership.

The letters from two land owners addressed to the NEA have been already received. On the letters it is
written that they agree to comply with the procedures of land acquisition.

6. Specific procedures of the Project for land acquisition and compensation

The Project specifies the following procedure for land acquisition based on the Land Acquisition Act (1977),
including the provision for the Compensation Fixation Committees (CFC).

Table 6 Procedures of the Project for land acquisition and compensation

Steps in the process for land acquisition Status
NEA has finalized the plan of the Project. NEA based on feasibility studies has finalized
1 . . . .
the designs, including the layout for the Project
NEA requests MOE (Ministry of Energy) to | NEA will submit the request to MOE seeking
’ acquire land specifying objectives and committing | approval for acquiring land.
payments of compensation and other expenses. Provision for land acquisition and compensation
made within NEA budget.
MOE approves and orders the initiation processto | To be approved once the commitment for
3 | Bajhang District Government funding for the Project is obtained.
Chief District Officer (CDO) of Bajhang District
4 | forms Compensation Fixation Committee(CFC).
(usually within 7 days)
Land revenue officer confirms on the area and To be carried out once the approval from the
5 | location of land to be acquired including likely MOE to initiate the process of land acquisition
compensation and amount of loss. is obtained.
CDO issues “Notification of land acquisition”
including purpose of acquisition and detail of land
6 | to be acquired.
Land transactions are banned within the notified
area.
Owner can file complaints within 7 days through
7 the CDO.
Resolution of grievance within 15 days of
complaint.
8 | CFC determines the amount of compensation.
Compensation Payment/Disbursement NEA will disburse the compensation amount to
the district administration office (DAO).
9 The money will be deposited in DAO account.
The PAPs can receive money immediately.
The PAPs can claim their compensation with legal
entitle documents any time.
10 Devolution of ownership After the payment, land ownership devolves to
NEA.

11
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Members of the Compensation Fixation Committee compensation committee will be as follows.

- Chief District Officer : CDO

- Local Development Officer : LDO

- Member of Village Development Committee (VDC)

- Representative of District Survey Office

- Representative of District Account and Audit Office

- Representative of District Land Administration Office
- Land owners

- An Officer of the proponent

For the Project, details of land to be acquired only two land owners are only clearly identified.
Accordingly, the procedure of land acquisition is possible to initiate the procedure from the stage of
forming the CFC (Compensation Fixation Committee), and is possible to skip the previous stage.

The committee members include all officers being related to the practice of land acquisition and
familiar with that.

As described above, it is possible that the procedure is processed smoothly and the procedure of land
acquisition can be completed in a short period of time.

The committee decides the amount of compensation where the land owner and NEA are attending. So,
the committee also has some aspects of a place of negotiation.

The committee figures out the amount of compensation basing on the concept of replacement cost with
reference to the market price and the transaction price in the region where the Project site is located.

As described above, there is no particular difference between this process to determine the compensation
and the policy in the JICA guideline.

7. Measures of rehabilitation for entitlements

In addition to the compensation for land itself, in the case that the land owner cultivates on the land, for
supporting livelihood of the owner, NEA shall compensates the amount equivalent of market price for
annual production of the crops. One of the two land owners currently cultivates and products are all
self-consumption.

8. Grievance Redress Mechanism
(1) Constitutional grievance redress mechanism

The constitutional basis of activities relating grievances is Land Acquisition Act (1977). The Act
stipulates CDO as the central responsible person to manage land acquisition activities and to address
the grievances related to the land acquisition activities. In keeping with the legal provision mentioned
in the Act, the basic process of grievances redress to be undertaken will be as follows.

12
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- The various queries, complaints and problems that are likely to be generated among the PAPs shall
be resolved in constitutional mechanism.

- Decisions should be given within fifteen days after receiving the complaints.

- Processing of the complaints or any decision should be taken only after consultation with the CDO
and also the NEA officer, if deemed necessary.

- Ministry of Home Affairs can exercise legal authority as of District Court and consults CDO and
NEA on complaints by PAPs occurred in the process of land acquisition.

- Decision on complaints (including final decision of the court) shall be made within prescribed days.
(2) NEA side grievance redress mechanism

In addition to the constitutional mechanism, NEA will maintain an ongoing interaction with PAPs to
identify problems and undertake appropriate remedial measures. For this aim, NEA will put the
person in charge of grievance redress (Grievance redress officer).

Grievance redress mechanism shall be easily accessible for PAPs, and oral or verbal grievance can be
applied.
It is important that the grievance redress officer always presents in the NEA office during the

process of land acquisition with land owners, and addresses any queries, disputes and complains
that may arise.

- Determination in correspondence should be given as soon as possible when after receiving any
grievances.

- For issues that cannot be corresponding the grievance redress officer, the officer requests the
correspondence and the resolution to CDO in CFC, in accordance with the Land Acquisition Act.

- The officer must records all complains and respective actions and report to CDO in CFC.
- The expenses relating to grievance redress activities above burden on NEA.

9. LACP implementation management system in NEA

For LACP implementation management, NEA will build up the LACP management team and assigns
following officers.

(a) LACP supervising manager

The officer will supervise all over the implementation process of LACP.

(b) LACP task management officer

The role of the officer is to ensure the smooth and timely implementation of LACP.

The officer will manage and support the tasks in NEA relating to LACP

(c) Grievance redress officer

The key objective of this officer is to ensure good relations with both the PAPs and CDO for
adequate response to grievance from PAPs..
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(d) Accounting officer

The officer manages compensation payment process and manages the expense in LACP

implementation.

10. Organizations with responsibility and duty for land acquisition

10-1 Organizations with responsibility and duty for land acquisition

Organizations with responsibility and duty for land acquisition in the Project are shown in Table 7.

Table 7

Organizations with responsibility and duty for land acquisition

Organization

Role

Description of responsibility and duty

MOE
(Ministry of Energy)

Jurisdiction over the land
acquisition in the Energy
Sector

The line Ministry of NEA

- Approval of the application of land
acquisition

-Order of the initiation process to Bajhang
district government

NEA
(Nepal Electricity
Authority)

Role as the proponent

-Submission of identified data of land to be
acquired and land owners

-Close communication with landowners,
CDO, MOE and MOHA

-Adequate Response for grievance from
PAPs with ongoing interaction

-Payment of compensation

-Support of livelihood of PAPs after the
completion of the process in CFC

The government of
the Bajhang District

Jurisdiction over the land
acquisition in the district.

-Forming CFC (Compensation Fixation
Committee)

CFC

Handling the procedure and all
issues related to land
acquisition and compensation

-Confirmation identified data of land and land
owners affected by the Project.

-Decision of compensation amounts

-Grievance redress

-Support for district administrative practical
work of the payment of compensation and
devolution of ownership

Ministry of Home
Affairs (MOHA)

Legal authority as of District
Court

-For complaint filed by landowners MOHA
shall consults CDO and NEA

-Decision on complaints (including final
decision on the court) shall be made within
prescribed days.

Consultants

Support and consultation for
NEA

-Preliminary survey of land to be acquired and
preliminary survey of PAPs

-Preliminary survey of replacement cost of
land to be acquired

-Preliminary survey of the amount equivalent
of market price for annual production of the
crops

NGOs, Mass media

Appropriate activities are

expected in line with purpose of

their activities.
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10-2 Entitle Matrix for land acquisition

Table 8 Entitle Matrix

Entitled

Entitlement . Responsible
Type of loss Persons . Implementation issues L
. .. | (Compensation Package) Organization
(Beneficiaries
Loss of Legal Replacement value of . Assessment of quantity and a. NEA/CFC
agricultural land | owners of land (Cash quality of land
land Compensation under . Assessment of Cash h.CFC
Law and additional Compensation under Law
grant to cover the . Assessment of Market Value by | c.CFC
market value of land as land market information
at market price to be . Updating of title of the affected | d. CFC/NEA
determined. persons
. Payment of Cash e. NEA
Compensation under Law
f. NEA/CFC

. PAPs will be fully informed of

the entitlements and procedures

regarding payments

11. Compensation cost estimates and source of funds and LACP Implementation budget

Table 9 Estimated cost of Compensation, source of funds and LACP Implementation budget

. . . Rate Amount
No. Description Unit Quantity (NRs /Unit) (NRs)
, 1,300
L m (necessary area
1. | Land acquisition 1.120 m? 80 104,000
+allowance)
Area : m? 975 m’
26,100
Land . 2
. Rice: 0.29 kg/m“/year* .
- Productivity , 2 « Rice:
2 | Support for Livelihood - kgl milyear Wheat: 0.17 kg/m“/year 17.800
. Wheat:
. Rice : 63 NRs/ kg**
Crops Price: i 8,300
NRs/ kg Wheat : 50 NRs/ kg**
3. | Cost relating CFC
Burden of operating costs of Lump sum 100,000
CFC,
Various commission fee,
Transportation, and others
4, Office supplies etc. Lump sum 20,000
Subtotal Total (A) 250,100
General and administrative
5 cost & Contingency (B) 50,020
20% of (A)
Total 300,120

Note *: Setting as 1.25 times of statistics values in Bajhang district. The reason of using 1.25 times is
considering the fluctuations in productivity.
**: The higher of values obtained by hearing in the Bajhang area
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Compensation amounts in the table above are estimated values, because actual amounts will be
determined by CFC

The total cost required for acquiring the land of private land owners in Bajhang project site will be
estimated to 300,000 NRs.

12. Monitoring plan and monitoring form

1. Monitoring Plan

Environmental ” Measurement Monitoring | Frequency Implementing | Responsible

em
Item Point Method (Period) Organization | Organization
Construction Phase

o ) Hearing twice/year o
Level of Livelihood | Residences of Electricity
o from (Jun 2014- : NEA
livelihood of the PAPs | the PAPs Cooperatives

the PAPs Mar 2016)

2. Responses/Actions to Comments and Guidance from the Government of the District and the Public

Monitoring Item Monitoring Results during Report Period
Level of Quantitative and qualitative level of Improvement action needs to be taken if PAPS’
Livelihood of livelihood living conditions get worsened due to the land
PAPs acquisition and other project activities.
(Construction
Phase)

3. Monitoring Form

Results
Period -Comments
Environmental | Measurement (o Results ARESEUEE IS 10
. dd/mm/yyyy Frequency s Comments and
Item Point -Qualitative Data -
to Guidance from the
dd/mm/yyyy) Public
(with date)
Construction Phase
Level of
Livelihood of
PAPs
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13. Result of the stakeholders meeting
Date: 18™ December, 2013 Wednesday
Venue: MD’s Meeting Room, Nepal Electricity Authority, Kathmandu

The consultant of JICA study team who is in charge of environmental and Social Consideration
explained regarding land acquisition and compensation of the Project.

He mentioned that NEA shall settle the compensation by paying in cash immediately after completion
of fixation of compensation based on the replacement cost. He also informed that the compensation
shall also include annual value of crops equivalent to market value. As per supporting for land owner’s
livelihood after the acquisition shall be monitored for at least one and half year after compensation. He
also informed the meeting that NEA shall support his livelihood in case the landowner’s standard of
living goes down.

Then, an officer of NEA explained the land acquisition procedure in Nepal to be adopted for the
Project.

NEA is a government entity so it has to follow the Land Acquisition Act and to inform the line
ministry i.e. MOE about the requirement. Then the process is initiated and CFC is formed. Land
owners participate CFC. In accordance with the necessary procedures, CFC will examine and discuss
the land acquisition and compensation. Actually, negotiating with land owners is included in the
process. Finally compensation will be fixed. After the compensation will be paid the ownership will be
transferred to NEA.

The committee will decide the rate of the land in presence of the land owner and the basis of rate
would be the market price of land and the transaction price in the area. NEA will also try to provide
fair compensation to the land owner as per their expectation.

One of the two land owners attended the meeting. He said he understood the policy of land acquisition
and compensation of the Project and thought there is no any particular problem or question for the
explanation.
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2.26 2.534 0.902 0.018 0.321 0.062 7.63

* PR 7 — MMRIEBRARIE R OIRDL 2RI, REF ORIl & & I, 77— F b ORI 9%
. KB DOFORNP KR E <2572 im0 LRkl FREDS R & <72 D,

RSV PG S s N K O PR T O A i (R R A 6 ik 26 -3 A




BEGE BOeisy

2. HEREXmES
-1 &#E
EREE R X, WAKIRDN D+ Z R m SRR TE D L9 THAT « JAKR R DR E
WYL UIRGE L7z, 7o, oKL, B2l iE st 2 3R L, SidfEic - TEbh
DUKEEOWKFEZ M LRE Lz, ERERICED 2/ mE., £-21-22 1R LT,
#-21 RE

AR ALK B EANED 1
200 m®/s s 0.6m
200~500 m®/s 0.8m

NRIOx v, NVo2T

500 m¥/s L I 1.0m o
X VT H N

#-2.2 BRRABLR ORBEFH KRR T 2 A3 i O F O i KAl

BRIR A Bl* RERE | AT 1
1/10 05 SR IVTHN
1/10-1/30 0.4 NP aZ
1/30-1/50 03 NTx v
1/50-1/70 0.25
*ORRARE, HEDROARTH Y . BIRARO 12 ZE LT,

2-2  FEUKOHhEOKEBEEE
BUK O HS OWRNErE R 2 A L, =2 ZZEmRARIT X o T, BKEEOW) I 2 2K D |
#-2.3, #-24, £-251TRLT,
Manning A=

1
_ 123,112

Y, Q=AV
n

ZZiZ

Vo WrECEERGEE (mis) RO EIE (m) 1 INARS

A UiFE (m2)  no; MLEEFR%£0.030( WKIXI (d) BARVEES. KEEAXELD)

#-2.3  IRESOMRFRIAE & HLEARE D BALR

dr:fUFRIEE n : HLUERE A L BORXSYFHE
A B
SETRTRN, ET. FHE
EA(40cm~60cm) 0.037 T BRI D K E
IRADENLTZ 720,
N (200111’\’40011'1) 0.034 0.042 B{ﬂf?‘ﬁ@lﬂl&ﬁﬁ(?—f < *j[
» (10cm~20cm) 0.030 %Qj‘ SIRARRIT
LRI (Bem~10cm) 0.035
n [/ (2em~ 5cm) 0.029 0.034

RSV PG S s N K O PR T O A i (R R A 7 k26 4F 3 A



P o RIS
ND ~ —_ 1. N
#-24 NTUx 2 1=1/21 KAE m FOE mls
Afr | Awmivg | wn simy | eeme | o e Bt 10400 000
(EL. m) (m) (m) (m2) (m) (m/s) (m3/s)
98.00 0.00 0.00 0.00 0.00 0.00 0] 103.00
98.61 13.95 14.15 4.28 0.30 2.34 10 200
99.10 23.05 23.43 13.74 0.59 3.64 50
99.42 23.92 24.51 21.20 0.87 4.72 100 102.00
99.90 25.22 26.13 32.97 1.26 6.07 200 4.00
100.28 26.27 27.44 42.88 1.56 7.00 300
100.62 27.17 28.56 51.78 1.81 7.72 400 10100 i
100.92 27.99 29.58 60.03 2.03 8.33 500 6.00
101.23 30.07 31.80 68.94 2.17 8.70 600 10000
101.51 32.42 34.26 77.91 2.27 8.98 700
101.77 34.24 36.25 86.34 2.38 9.27 800 \ 8.00
102.00 35.92 38.08 94.50 2.48 9.52 900 99.00 \
102.21 37.48 39.79 102.45 2.57 9.76 1,000
102.42 38.94 41.38 110.20 2.66 9.08 1,100 \ 1078 | 1000
102.61 40.31 42.89 117.78 2.75 10.19 1,200 9800 . \\.‘
102.79 41.62 44.32 | 125.20 2.83 10.38 1,300 {jﬁ\: =  m3/s
102.96 42.86 45.67 132.48 2.90 10.57 1,400 700 1200
103.13 44.04 46.97 139.64 2.97 10.74 1,500 0 200 400 600 800 1,000 1,200 1,400 1,600
103.16 44.27 47.22 141.06 2.99 10.78 1,520
103.28 45.18 48.21 146.67 3.04 10.91 1,600 W, N N Nocgll =N L. Ny N
X-2.1 NTxr I E~ KA, TiE
=-2. Va X3 > =3 = = A R
£-25 w27 1=1/12 KAE m JEE mis
Kbz | okmie | | v | mE | vk | e 1,582.50 000
(EL. m) (m) (m) (m2) (m) (n/s) (m3/s) 1,582.00 200
1,579.00 0.00 0.00 0.00 0.00 0.00 0 L8150 \ <,,——””’ '
157953 | 1369 1411 3.61 0.26 2.77 10 o \ 100
1579.95| 2083 2166| 1126 0.52 4.44 50 1,581.00 '
158023 | 2105 22.28| 17.25 0.77 5.80 100 Ls8050 \; — co0
1,580.67 21.38 23.22 26.59 1.15 7.52 200 o - ’
1581.03| 2166 24.00| 3436 1.43 8.73 300 1,580.00 a0
158135 | 2190 2468|4130 1.67 9.69 400 Ls7950 / — '
158164 | 2212| 2531| 47.69 188 1049 500 . o~ 1091 | 1000
158181 |  22.25| 25.66| 5133 200 1001 560 1,579.00 B T3S :
158191 2233 25.89|  53.68 207 1118 600 JIL 28,
1,578.50 12.00
0 100 N 200 . 300 NI 400 - 50‘0ﬁ 600
}-22 NPT I E~ KA, FE
- D PN = L R
#-26 Ty I)LTH N 1=1/45 AKAZ m Vid mls
Al | okmg | mn | oweRr | s | owE | w s
2.00
(EL. m) (m) (m) (m2) (m) (m/s) (m3/s) 121450
1,212.00 0.00 0.00 0.00 0.00 0.00 0 o
1212.24 1115 11.22 2.46 0.22 4.08 10 121400 1 I 600
121261 |  1440| 1457 7.16 0.49 6.99 50 e L o
121289 |  1690| 1714| 1157 0.68 8.64 100 '
1
121329 | 2038| 2073| 18.93 091| 1056 200 . o
121358 | 2253| 2208 2516 10| 1102 300 ’ T~ 1200
121381 | 2335| 2393| 3039 127 1336 400 I — 1o
121401 |  2407| 2477 3523 42| 1419 500 o o
121419 | 2433| 2523| 30959 157 1516 600 L1200 S
121436 | 2457| 2566| 4372 170 1601 700 Yﬁ = | m3/s 1800
121452 |  2480| 2607| 4767 183| 1678 300 121150 2000
1 21456 2487 26 19 4882 186 17 00 830 0 100 200 300 400 500 600 700 800 900 1,000
121467 | 2502| 2646| 5146 1.95| 17.49 900 - . o s N g ST
}-23 Ty T HoN I EA~AKNL, iR
_ 3 L 125 9 58 =X Z= hE=% =44t
2-3  HEKAL . HRKE. fE. EREXES SOREHER

RIETEOHEIL, R B R & R
1/45~1/21 DAAR TH 5, ZD7=HHIEIZ KX DK

shadZ L7228 > THOKALIT,

S AN

B2
s

EHLIEL 2m LFTOESTH Y Lob i)l A H A
13/ & < PEAKIRE O IR] 783 7S HEE 1 C IR
PR DN 2 i T 9 5 il CHOK 1B 2 0k ~ 32
LD L LRE Lz, ZOMIKEICK L, H3EE SN HRMEIE THa0E - AR R D
ICHEML L7273 TRO D Z LIC L » T REFIORTEREER

B

Ui ren 2 TR E L7,

A}

F-0.7 BHEERER SORMER
Higs @ik TR AR | HoKTE B R| Bk (B | oKfE VEREARE 1) " | RAREE | HiRe
0 (n3/s) Voo(m/s) (B (m) [0 (m) |EL () |FWL (n) | mam® @A L% (m) KU RE. L
Ba jhang 1,520 1/21 10.8 4.5 3.6 101.5 105.1 | 1/42 30% | 1.08 1.08 106. 2
Bajura 560 1/12 10.9 19.0 3.1 | 1,582.0 1,585.1 | 1/24 0% | 124 1.24 1,586.3
Syarpudaha 830 1/45 | 17.0 27.0 2.1 | 1,214.5 1,216.6 | 1/9 50% | 1.06 1.06 1,217.7
*1 LA - AR IR OFFHTER *2 WK ARLO1/2
S U [ VG 3 N K T R T O R I R A 8 Tk 26 4 3 A



BB R

3. EDRE
AREUKEEIZ, Wiz B E L@ S ARV # A Tik/e < BEHKOBUKZ AR E L
T20b ) DBUKERIECH D, Z OBUKERHIX B A O BEiE % S 585 4 Tk, LA
M EICRESNDKRIED T (FELD oESND, LienoT, [RIEDOHEE, #ito
FolE, (WELBRBEINFIEE & — ) ICHEIL L 723G HIEE A L, LTI OV TRET
DT LT R o TERFLARE LT, ol BEHRME L TOMNESIT THDHIHORED
LWL THE) & LT,

o HEAMRICEERET DKINE TE LU TR Lo
o EHHHE A IETE KX & ORMER

3—1 F&EtKEL

HE R OB NS OFE S, 2mBELLTFTH Y F7-, ERETEW)IIIX 1/21~1/45 O
BRABRTH D, ZDD, WKBEEOHEIZ X AWK OE FIF 23/ 3 < KERAGIZHE K i
TIRAKIEZ AT HZ L, WokRIZHKTE L CHEZBRT 2 Z LN BESN D,

T DX D T KERIL A B 2 e & [RALE O Wi A5 L 72 RS L o CTHEHLE
DKEFETTERE L, £ 31ITRLT

KLV, WAKREE TRHE, e LR P 25 E#ERTH D,

REBEOLD, FRICORTH RS RIAE LR Lz, = OAEHROFHAL L
DHREVY,
sfe E = N
ﬁlﬂ: @ r @

2202, he s BREUKIEM). Q : iE(mM¥s). g : A, B : BikiEm).

=3

[=]

Fro7—h" %k, Vi, heiks(m)
F-3.1 FUEHERER

H A NTx N a7 S LT HN

TR PR A i 1/21 1/12 1/4.5
FLEEAREK 0.042

g B(m) 44.5 19.0 27.0
P & Q (cms) 1,520 560 830

K REEETEZKEZR h(m) 3.6 3.1 2.1

YK IRpERE IR V(m/s) 10.8 10.9 17.0
K Fr % 1.8 2.0 3.7
%5, BRFKEE he(m) 4.9 45 4.6

RSV PG S s N K O PR T O A i (R R A 9

o, WOKERX 3 A E I T — N EN 1.0 L EOFR T F 3 2KIED T & LT
HTAMNERD D,

SRk 26 4 3 H




3—2 JKMNEIDERE

— XAV KAN & ORRFHE, HER N CIRAKEEE 4 Use i3 5 & AE L 72 Rand D%
IZE VRO BN DAKIRE FALE S, FHAIOBWIEAHIETE LRI E2, KIERELT
W5, LL, MRETIEOMIVIFHRETH 0 . KO T G5 Rand 0 A5 135
HATERY, 207, ARG TIIRIDRT AF =2 v 0 TROEZ MWD Z LI L - Tl
KOV TALEZ RS, £ OV% FHHOUEIR L2 BRY & L7kl & Ta2RGH LTz,

14.000 //

HafEA L L < IR
Ein (BTN L)

L : IR HREKE (m) L=4.5+6.3+4.7+1.0=16.5m
F TORBRKEEMmM L'=4.5+6.3=10.8m

X-3.1 HEHEWT

(1) K&

WDAX— v 7R OKEARE p—274) 2H L. SRR KIRE TS 2, kRFEIZ
L& LT,

X =Yg/ 2/

= P - S
:’ _ta“a & E\i_ri'-'m:.'.'& @ ﬂ:}

ZZIZz

X @ B YE T BEEE(m)

Y KA D6 & HER U D 575 (m)
0 : M ADRSTAE (B

X-3.2 fkH/KNRD B B% T ELER

g : 9.8m/s’
72-3.2  KARYE T HiAL
H A NTx N 27 S LT HN
YK IRIE Vo (M/s) 10.8 10.9 17.0
%A Sy (m) 2.0 2.0 2.0
HE RS> B O REEfE x (m) 6.9 7.0 10.9
S V] PSS M 1K ) 6 PR i 10 ik 26 4F 3




BEGE BOeisy

e HERAIRO & T ]S ITHETE 205 6.9~10.9m O#FPHCTH D, L7z -> T, HETEHFD
HARMELRETORESIL, AU X U, AV 2 TIZO0NTHRBZE A 8.0m & X% FK
IR DI L Z e Th D, —FH., RIBMIEIZT 2 ZEMEOBRNHAKAITE L 3 H#
REBEEHNPODOEIZ 80M LTI THD, ZOXIRIENL Y Y VT H NI
WTHENT Y, NV T LEFROKINMEZRM Lz, 7ok, KIRE TAOESER LICES
DI OFIRTITMY AL b L IEZFEFOHE & L% TRIRIC K 2 BEHERS R ICBLRE L7z,

R, KINEIZE THOKIEIL, KIDE TR OWIKREZ IR T 2RO BH 5, 20D, £
O THEITH#EIR L CRET 5 HEt & L., BRI XA O Y % e/ NEIZ T 5a%5H & LT,
(2) A=)

KIME R, BEINGRODLIKX@ZMEH L THEHEL-,

t> ix Ah—Au ix 2.0-1.309 = 0.658M = ccmmmmmmmmmmmmeeoo B

3 W,-10 3 24-10

il e

W, cKMIE =7 ) — FHfFEE 2.4 x 10°kgflem?

Ah D BETFWOKRALZE S 2.0m OKATE LHERGG DS AL LTz)

Au KA E MR FE CTOHEKEIES  (m) =(L°/ L)x Ah=(10.8/16.5) x 2.0=1.309m
L : RIZZEREE (m) L : KA & bR FE T ORIBREEE R (m) -3l
L=4.5+6.3+4.7+1.0=16.5m L’=4.5+6.3=10.8m

PLEDGARIMERZ, @XMNGEE B 70cm HAUXE WA, B ZIZ-OW T ORI O
/ME (3% -33) IV ORMBE RiAA, H/NESZ 10m & LT,

# - 3.3 KAIE EOFEAEE*

= b pdt woal, 1 OR/NE (m) | FEEELL EOR/NE (M)
5m UL 0.5m UL | 0.3m KLk
SRR 0 O A
5m~10m 0.7~3.0m g 0.7m UL I o 0.5m LI I
70%LL 40%LL F
15mPLT 1.0m UL E 0.6m Ll I

* RIEOOREE, BEFTFIIE (W) ELErE e 2 —

3—3 TREKRIDHK

THi#ERE oML, 7794 OXTRDD, 774 ORUTKINE LERTEZH LY NLE

RS a2, WBROURBEZ BB LHEET 55D T, @ﬁ’(&;%béhé
# - 3.4 RBREH

L:0.67XCOX\[DXq ------------- @ z ‘5} Cu
Al e AR & 2z i3 & v b 18
W b i3]
L: KM E + FHAFER Lok s (m) H 4_19 12
s s Bl Q
TR D HEF 4~6
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SEEE B
Co: REHARE (& -34)
D: KA & K & R D% 7% (m)
q: HLAZBE T & (s /m)

#£-35 794 0NICKAKNX LH#EFETEEDEEMLEREIL

NRTOX v | RNV 2T DRI AN
D (m) 2.0 2.0 2.0
Co 4 4 4
L (m) 22.2 20.6 21.0
WK HE (m¥s) 1,520 560 830
BEHE (m) 44,5 19.0 27.0
HLAT I I £ (m/s/m) 34.2 29.5 30.7

KNI E +FER TR Ik lz B R S LIk, #2006 20~22m Th 5,

FHUL TORRFERICKERAETRVD, RFTREBESZO R HIE S 2ZE T, #RLIIE
TEXHRYVEVWINLEFE LV, LN TAY Y VHLSOFHEAE, K& 8m+i#K T 14m
=22m NNV 2T U ATENTEM L, TiERRITIS YA b & BICHER T oM % %
HETLHHMNT 4m 2 8H LT,

DR TR WFE D THmRPEIEIBRETE 2 Lo JBE S S L L, Bzl 5
I%ﬁ%%@bf\$khﬁl%%%btoit%ﬁi?ﬁ%@%%’iéﬁi@@%\%
TR OB IE 21X 5 720, Tilicay 7V — oy A 72RE LT, (K -
3.1)

HHLEAIT, TORBEOH DHHRG L I THAE L, 2RI N EAIC &
2 BRAAEITIZ K > THEEOARTH LWk S AR LR LI L 2 mEREENLEEN
50

3—4 EiRkmnZE

ERRMoOKINE I, ERICHET T A8 (1:3.0) *& U, B LR TRAET 5 /T 2 bk
L. AR KON R OB T EREORGEZ AU & L TR LTz, & OITHEARM & &t &
B LKV REBRZMHA L, REMIRIST DEAERO LN EE LSRG LT,

F7o. BHOKIIE OREIC & b 2V IAET B IRE OWEIRE L. WHREB O KR L Z )
6tw\$khﬁﬁﬁﬁ-%£bto

* KPR TR, KITE ERARANEOE H, WHERE, ARV E IS, RIREZRR
P4 %, TR TR, WMAOPENEE THUHMITIEAE L2V, BHEREW L
MOFRIC/R CALWRIRIZAR D, (i B Eatmiaat A TE T LV

RSV PG S s N K O PR T O A i (R R A 12 SERE 26 4F 3 A



BEGE BOeisy

3—5 BREWIRICHTHLEM
WOREBHET, WTHUoOMRLWEEETHL, ok, REMENRERICL HRE
WIEEZGIEREZISRNWE Y, +RRBREREE (V) —T7R) kT OLENHD, 7Y
—7 R, RRUTL - THEZXOBND, (RIbdOME, #EHF5E ) =Lt 2 —En)
#-36 L—r0rU—F*
LE+E] @

C.: L—r®7 U—7 (3 - 3.6)
L : AR OUKATE O S (m)
X1 FRETIANRE R R (m)
AH: B TFHAKAZZEm)
BHED 7V —T A RD, REITR LT,
#-3.7 RGBT

IHH soE. 1 Unit ROy RNP2TF | Ty T HN
AR KRR 2= /H m 2.0 2.0 2.0
ARAEKLOKINE DR X L m 12.3 12.0 12.0
SHIE T MIRB R E DA EF > m 7.0 7.0 7.0
HHED Y Y —T I L3+ X1 - 5.6 55 5.5

&H
L—r D7 Y — 7R CL - 2.5~3.0 25~3.0 | 25~3.0
e FHED 7 ) =T HITIR BRI E R L — D7 Y —T %
JE
Bl ETh v | REE I TR Sk L et E XD,

—RASTRM B 02 L b & IR & 20T, R LO T D B ARV S
IRLDPBEES NN H D, ZOX 5 RW)ITIE, #ERLO NI LI T 28T 2
D, AHE TSI EA RN ERTH LD, 2oz, W LIIE T 2R T 54
ST &l L7z,

RSV PG S s N K O PR T O A i (R R A 13 k26 4F 3 A



BEGE

3—6 EORTEHE

BT, WIhot A N IRDEZ @i s 570 —7 4 72 A4 7 Th 5, St
WO O/mIIE, Rk asm LK<, 20 ETFRICET K& &M L EETh D, o
T EREIZOWT, RIED OGS, &EtFIIE () Bt s 2 —) oL
TRtEEEER L, REEZRAE L, fRIILLTOX - 6.4~6.6 (7T B0, WTIOR
RBIZBWTH R TH Y IEOLEEIZMBEIT 2,

() EErEH

1) i B2
a. HEAnf B

a7 U—k (M) 2.4 tfim3(2,400kgf/m?)

K (Wo) 1.0 tf/m3(1,000kgf/m®)

WOREERE (Wi y ) 2.2 tfim3(2,200kgf/m?)

WHEIERE OKFy ) 0.9 tf/m*(900kgf/m)
b. KL S

F-6.1 FHEAIr—RLKRMNEMLE (NP Y)
Rng EFEARAT RN
(HE R 6 DKE  m) (KA & K> 5 DK m)

1. WM Pk 0.2 0.7
2. HEE ke 3.6 4.1
3. HUERF : PKEE+Kh=0.20 0.2 0.7

*OPKREREIE, 1.0m3/s BEEDMEE S, T OWEN FREOHEEITKEEIE, £ T 10~15cm TH D, L
7o o T, HE EFEEREKIEE LT, SHIA L HICEDORME HiAA 20em & TIUL+0TH 5,

F /KNI EIZIE, & & 50cm DL 3HLFICRE SN TWD, 2072 3 #mio FHiKALIX, /L& 50em (2
K 20cm &A% 70ecm & L7,

L7eido T, [HERE SoKEE) & THUERE  SWoKEF) (X3 & bR TH 5, WOKRRZOWTIX, LLTFICRY
oz, FHATOWTHEET S,

F-6.2 FEAI—R LKL (NP2 T)
BTN EFEARAT TRAKAL
(XS0 H OKE m) (KNI & K 6 OKEE m)
1. HEE: FkEgx Ny ELRELU
N N 3.1 3.6
3. HEERF : FIKEE Kh=0.20 NPy LFELU
#-6.3 FHRI—ALAKMEMLE (T HN)
Rug WebiwiRIYA N
(MR H OKE  m) (KN & R B O 7KEE m)
1. W ok Ny LU
2. Wk ok 2.1 2.6
3. HuEER : PKBE+Kh=0.20 NPy LRELU
S [ T 8 e 17K ) 6 BT 36 3 T i 14 Pk 26 4 3 A




BEVI R

C. Bt
WEARKIERT 28BN, WEMICEHE S — A TR Lz,
d. HOER IR
R IRHEME IR O EREFHEEICAEL R L TRD D,
KRR (Kh) 0.20
e. HIFRRFEIKIT (Pgw)
R D Westergaard A 235,
Paw=7/12 x Wo x Kh x ( h x y*)°° y=2/5 h
y; B OEMALE, h; AK%E(mM).  Wo; KHATEE 1.0 tf/m3(1,000kgf/m®)

2)  EEEWMETDTOORMN

a W (CEAKEE, BKEE)
o LWEHME ) ; ACEMIRNAIITAE 2o FEAEXFE (30tm?) LA
o EEIIXT HLER NN RS R 13 LN
o FENIXIT DL ;150 F
b. HUERE (SFKERE)
o LEEMMERC ) AKCEWTE O T5%LL EASERE o FRAEER S (45tfm?) LI
o EEIIXT HLER  AHOEM R R 23 LN
o BENIxITALAEEK ;120

Fos— VT K RGO FEE 15 T 26 473 )1



2) REFEHER

AR R O A2 £ -6.4~6.6 (TR T,

EMEE. WONSFTEOZEREMWE L TR, MEZRW,

#-6.4 MBOREHEHEFER (NVr )

ZEANIL. #-6.7~6.13 IR LT-, VL BB B HEDOEEL:

1. HEE (CFKEE)

2. HHE (UEKIEF)

3. HHERIE (SRR

LH (tfm?)

40~53 < 30

0.3~10.2 < 30

21~72 < 45

WIS A SR ) L /S BT

e; WrEth k&0
TEHAE TORERE ()

0.15 <B/6=1.05
OK

1.03 <B/6=1.10
OK

0.61<B/3=2.20
OK

BB

15 <341

15 <2.80

12 < 143

e

WFN O RE ERERJ M EWRE LT, “ETHD,

#-6.5 WORERNFEHR (NP=2T)

1. R (CFKIEE)

2. R (oK)

3. MR (FKEF)

LES (tfm?)

3.7~55 < 30

0.3~9.8 < 30

17-75< 45

WTI AR L /S TR

e, Wri RN HE SO
TE R E CTORERE  (m)

0.21 <B/6=1.05
OK

0.98 <B/6=1.05
OK

0.67 <B/3=2.10
OK

%R

15 <822

15 <281

1.2 <1.40

e

WFRBRE FUEREEEIE L TE Y, RaThs,

#-6.6

YEDLEFHRAER (Y VT Z)

1. & CFKEE)

2. R (P

3. MR (CFKEF)

TS (tfm?)

3.7-55 < 30

18~81 < 30

1.7-7.5< 45

WIS A SR ) L /S BT

e; Wrimth 6458710
TEF S £ TORERE  (m)

0.21 <B/6=1.05
OK

0.68 <B/6=1.05
OK

0.67 <B/3=2.10
OK

WY

15 <3.22

15 <338

12 <140

e

WFN O RE ELERJMF W LT, ZETH D,
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SR AT
#-6.7 WEHFEMERE  (FERE, PR, ST p )
Load Calculation Unit | Vertical Am Resist M | Horizontal Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm)
Water weight
Ww 1 Upstream 3.8%0.2 0.76 455 346
Ww 2  Downstream 0.7%2.8 1.96 140 2.4
Ww 3 Waterway 1.0%22 22 280 6.16
Earth pressure
Ps 1 Horizontal earth pressure KA=0.5  H=3.0m 75=0.9tm3 ton 203 040 081
Upstream water level +0.2, Downstream water level +0.7
Pw1-1 H-1.m 05%1.7°2 ton f 145 307 443
Pw 1-2 H=30m 0.5%(1.7+1.7%3.0 ton f 510 150 165
Pw 2-1 H=2.Tm (Resist force) 05%2.7°2 ton -3.65 090 =328
Pw 2-2 H=0.5m 054(2.7+2.7%0.5 ton f 1.35 025 0.34
Uplift
Ut 0.5%(1.7+2.7)%6.6 ton -14.52 305 -44.29
Weir body
We 1 15%3.8%24 ton 13.68 410 64.30
We 2-1 0.5%1.55%2.5%2.4 ton f 465 482 2240
We 2-2 2.5%1.0%2.4 ton 6 410 2460
We 3-1 0.540.25%0.5%2.4 ton f 0.15 443 067
We 3-2 0.5%2.75%2.4 ton 33 298 982
We 3-3 0.5%0.25%05%2.4 ton 015 152 023
We 4 1.0%0.5%2.4 ton 12 280 3.36
We § 2.3%0x04 ton 11.04 1.15 1210
Total 3057 106.14 6.28 9.95
v MV H MH
Results of Analysis
Base width B m 6.60
Eccentricity of resultant load e=B/2-(MV-MH)/V m 0.15 < 110 B/6 0K
Overtumning SF=MV/MH sf 1067 ) 1.50 0K
Bearing capacity q 1=V/B x (1+6e/B) tf/m2 5.8 < 3000 0K
q2=V/B x (1-6e/B) tf/m2 399 ( 30.00 0K
Sliding SF=fxV/H ftan 35=07  sf 34N > 150 0K
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* - 6.8 WLEFHEMER (W, JOkR, V=270 vy rFan)

vGL

A

A 4

,\.A
Ovy

Pw2-2
2.7

Wcd
1.35

Ww3
1.0 |Wc4
6.3 |ut

2.45

Wec3

Wec2

2.00

0.75

__.
R

Load Calculation Unit | Vertical Am | Resist M | Horizontal [ Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm)
Water weight
Ww 1 Upstream 3.5%0.2 07 455 319
Ww 2  Downstream 0.7%2.8 1.96 140 214
Ww3  Waterway 1.0%2.2 22 280 6.16
Earth pressure
Ps 1 Horizontal earth pressure KA=0.5  H=3.0m 75=0.9tm3 ton 203 040 081
A
Upstream water level +0.2, Downstream water level +0.7
Pwi-1 H=1Tm 05%1.7°2 ton f 145 307 443 ™
Pw -2 H=30m 054(1.7+1.7%30 ton f 510 150 165 A
Pw 2-1 H=2.Tm (Resist force) 05%2.7°2 ton f -3.65 090 -3.28 \
Pw 2-2 H=0.5m 0.5+(2.7+2.1%0.5 ton f 135 0.25 0.34
A
Uplift Ig I
Ut 0.5%(1.7+2.7)%6.3 ton f -1386 291 -40.35 o
O =l
Weir body N~
We 1 1.5%3.5%24 ton f 126 455 5733 =
We 2-1 0.5%1.25%2.5%2.4 ton f 315 41 17,69 v
We 2-2 251,024 ton f 6 380 2280
We 3-1 0.5%0.25%05%2.4 ton f 0.15 413 062
We 3-2 0.5%2.45%2.4 tonf | 294 283 8.31
We 3-3 0.5%0.25%0.5%2.4 ton f 0.15 152 0.23
We 4 1.0%0.5¢24 ton f 12 280 3.36
We b 234224 ton f 11.04 1.15 1210
—
¢0
Total 28.83 94.76 6.28 9.95
v MV H MH <
Results of Analysis
Base width B m 6.30
Eccentricity of resuttant load e=B/2-(MV-MH)/V m 0.21 < 105  B/6 0K
Overturning SF=MV/MH sf 9.53 > 150 0K
Bearing capacity q1=V/B x (1+6e/B) tf/m2 548 ( 30.00 0K
q2=V/B x (1-6e/B) tf/m2 3.67 ( 3000 0K
Sliding SFfxV/H ftan 35207  sf 30 > 150 0K
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Load Calculation Unit | Vertical Am | Resist M | Horizontal [ Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm)
Water weight
Ww 1 Upstream 38%3.6 1368 470 64.30
Ww 2  Downstream 28%4.1 1148 140 16.07
Ww3  Waterway 1.0%5.4 54 280 15.12
Earth pressure
Ps1  Horizontal earth pressure KA=05  H=3.0m ¥5=0.9tm3 ton 203 040 081
Upstream flood water level +3.8, Downstream flood water level +4.1
Pw 1-1 H=5.1m 054,172 ton f 13.01 420 54.62
Pw 1-2 H=30m 0.5%(5.145.1)¥3.0 ton f 15.30 150 2295
Pw 2-1 H=6.1m (Resist force) 056,12 ton f -18.61 203 -3783
Pw 2-2 H=05m 0.5%(6.1+6.1)%0.5 ton f =305 0.25 -0.76
Uplift
U1 0.5%(5.146.1)%6.6 ton f -36.96 320 -118.34
Weir body
We 1 15%38%24 ton f 1368 470 64.30
We 2-1 0.5%1.25%2.5%2.4 ton f 375 502 1881
We 2-2 2.5%1.3%24 ton f 18 395 3081
We 3-1 0.5%0.25%0.5%2.4 ton f 0.15 443 067
We 3-2 0.5%2.75%2.4 ton f 33 313 1031
We 3-3 0.5%0.25%0.5%2.4 ton f 0.15 152 0.23
We 4 1.0%0.5%24 ton f 12 280 336
We b 2.3¢0x0.4 ton f 11.04 115 12.10
Total 34.67 118.33 8.68 39.79
v My H MH
Results of Analysis
Base width B m 6.60
Eccentricity of resultant load e=B/2-(MV-MH)/V m 103 ( 110 B/6 0K
Overturning SFEMV/NH sf 291 > 150 0K
Bearing capacity q1=V/B x (1+6e/B) tf/m2 10.19 ( 30.00 0K
q2=V/B x (1-6e/B) tf/m2 031 ( 3000 0K
Sliding SFfxV/H ftn 3507  sf 280 > 150 0K
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5.6

Pw2-2

1.35

245

2.00

46

Load Calculation Unit | Vertical Am | Resist M | Horizontal | Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm) >
96
Water weight
Ww 1T Upstream 3.5%3.1 1085 455 4937 > >
W2 Downstream 26436 1008 140 14l gt 0¢
W3 Waterway 1062 52l 280|145 3
|
Earth pressure E
Ps1  Horizontal earth pressure KA=05  H=3.0m ¥520.9tm3 ton f 203 040 0.81
A
Upstream flood water level +3.1, Downstream flood water level +3.6 o
Pw1-1 H=4.6m 05%46°2 ton 10.58 403 4267 > 2 —N> é
Pw1-2 H=30m 0.5%(4.6+4.6)x3.0 ton f 1380 150 20.70 2
Pw 2-1 H=5.6m (Resist force) 055562 ton f -15.68 187 -29271 \ ;A
Pw2-2 HeObm 05+(56+561405 tonf 28 0s| -0 . c —3[3l3
0 =
Uplt ° I a 2
_ — X =
Ut 0.5%(4.6+5.6)6.3 ton 3213 305 97.90 R 5 - g :::: =
Weir body ;3 ~
We 1 1.5%35%2.4 ton 126 455 5133 g
We 2-1 05+125K0.504 tonf Y ) ¥
We 2-2 2.5%1.0%2.4 ton f b 380 2280 T o~
We 3-1 0.5%0.25%0.5%24 ton f 015 413 0.62 = -
We 3-2 05424504 of [ 2% 2| 83 - 4 &
We 3-3 0.5%0.25%05%2.4 ton 015 152 023 o
We 4 1.0%0.5%2.4 ton 12 280 3.36
We b 2.3%x2%2.4 ton f 11.04 1.15 1210 P RN R
Total 31.83 10306 193 .21 ) I'e ) ;\
v W H MH < p R
Results of Analysis 9 0¢
Base width B m 6.30 -
Eccentricity of resultant load e=B/2-(MV-MH)/V m 098 ( 105 B/6 ] o
Overturning SF=MV/MH sf 302 > 150 0]
Bearing capacity q1=V/B x (1+6e/B) tf/m2 979 € 3000 0K
q2=V/B x (1-6e/B) tf/m2 0.32 ( 30.00 0K
Sliding SFfxV/H ftan 35=07  sf 281 > 150 0K

o=V P ER s N K T R AR T R I YRR A A 20 K 26 4R 3 H
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4.6

Pw2-2

S
»

1.35

u1
245

6.3

>

2.00

3.6

50m

Load Calculation Unit | Vertical Am | Resist M | Horizontal | Am  |Rotation M <
(ton) x(m) (t'm) (ton) y(m) (t'm) 9y
Water weight 9¢
Ww 1 Upstream 3.5%2.1 135 455 3344 -
Ww2  Downstream 2.8%2.6 128 140 10.19 4 - ©
Ww3  Waterway 1.0%4.4 44 280 1232 N;
o
Earth pressure
Ps 1 Horizontal earth pressure KA=0.5  H=3.0m ¥5=0.9tm3 ton f 203 040 081 A
I o]
Upstream flood water level +2.1, Downstream flood water level +2.6 2 N é
Pu -1 H=36m 0543872 ton f bag| a1 2398 2
Pw1-2 H=30m 05%(3.6+36)%30 ton f 108 150 16.20 A T =T<
Pw 2-1 H=4.6m (Resist force) 0544672 ton f -10.58 153 -16.22 x |S —>§3 2 3}
Pw2-2 H=05m 0.5%(4.6+4.6)0.5 ton f -23 0.25 -058 0 I =
o ~ o
Uplift - = 33! é
U1 0.5%(3.6+4.6)6.3 ton f 2583 302 -78.06 « < = 9
=
Weir body =
We 1 1535404 ton f 16 45| 513 Y =
We 2-1 0.5%1.25%2.5%2.4 ton f 375 472 1769 . o
We 2-2 2.5%1.0%2.4 ton f ] 380 2280 = il
We 3-1 0.5%0.25%0.5%2.4 ton f 0.15 413 0.62 o _, ng_
We 3-2 05%2.45%2.4 tonf | 294 283 8.31 » )
We 3-3 0.5%0.25%0.5%2.4 ton f 015 1.52 023
We 4 1.0%05%24 ton f 12 280 336
We b 2.3%2%2.4 ton f 11.04 1.15 1210 < - >< )
Total 31.03 10092 643 24.19 be &1
v MV H MH < - > ] >
Results of Analysis 9¢ €
Base width B m 630 E
Eccentricity of resuttant load ¢=B/2-(MV-MH)/V m 0.68 < 105 B/6 0K
Overtuming SF=MV/MH sf 417 > 150 0K
Bearing capacity q1=V/B x (1+6e/B) tf/m2 8.10 < 30.00 0K
q2=V/B x (1-6e/B) tf/m2 175 4 3000 0K
Sliding SFfxV/H f=tan 35= 0.7 sf 3.38 > 150 0]

o=V P ER s N K T R AR T R I YRR A A 21 K 26 4R 3 H




BELH COE
#-6.12 WEREHEMSR  (HERE, Yok, Ty )
Load Calculation Unit Vertical Am Resist M | Horizontal Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm)
Water weight

Ww 1 Upstream 3.8%0.2 0.76 470 357

Ww 2  Downstream 0.7%2.8 1.96 140 214

Ww 3  Waterway 1.0%2.2 2.2 2.80 6.16

Dynamic Earth pressure
Ps 1 Horizontal earth pressure KA=0.5  H=3.0m 75=0.9tm3 ton f 217 0.40 1.1
Kh'=7d/(7d-1)*Kh=(2.2/2.2-1)¥0.2=037
Upstream water level +0.2, Downstream water level +0.7
Pw 1-1 H=1.7m 0.5%1.772 ton f 145 3.07 443
Pw 1-2 H=3.0m 0.5%(1.7+1.7%3.0 ton f 5.10 1.50 765
Pw 2-1 H=2.Tm (Resist force) 0.5%2.7°2 ton -3.65 090 -3.28
Pw 2-2 H=0.5m 0.5%(2.7+2.7¥0.5 ton f 1.3 0.25 0.34
Pdwi-1 Dynamic H=1.Tm, y=2/5%17=068m  |7/12¢10%0.2%(((2%1.1/5)"3)%1.1)05 ton f 0.09 068 0.06
Pdw2-1 Dynamic H=2.7m, y=2/5%¥2.7=1.08m  |7/12%1.0%0.2%(((2%2.1/5)"3)2.1)05 ton f -0.22 1.08 -0.23
Uplift
Ut 0.5%(1.7+2.7)%6.6 ton f -1452 3.05 -44.29
Weir body ( including seismic loard )

We i 1.5%3.8%24 ton f 13.68 470 64.30 274 3.25 8.89
We 2-1 0.5%1.55%2.5%2 4 ton f 465 482 2240 093 1.67 1.55
We 2-2 2.5%1.0%24 ton f 6 410 24.60 1.20 1.25 1.50
We 3-1 0.5%0.25%0.5%2.4 ton f 0.15 443 067 0.03 =017 -0.01
We 3-2 0.5%2.75%2.4 ton f 33 298 982 086 05 =017
We 3-3 0.5%0.25%0 542 4 ton f 0.15 1.52 023 0.03 =017 -0.01

We 4 1.0%0.5%2.4 ton f 12 280 3.36 024 0.25 0.06

We 5 2.3%2x2.4 ton f 11.04 1.15 1270 221 1.00 221

Total 30.57 106.25 14.93 2411
v MV H MH
Results of Analysis
Base width B m 6.60
Eccentricity of resultant load ¢=B/2-(MV-MH)/V m 061 < 220 B/3 0K
Overturning SF=MV/MH sf 441 > 1.20 (0] §
Bearing capacity q1=V/B x (1+6¢/B) tf/m2 121 < 4500 0K
q2=V/B x (1-6¢/B) tf/m2 205 < 4500 0K
Sliding SFfxV/H f=tan 35 = 0.7 sf 143 b 1.20 0K
RS — L [E VR i N K T2 T O E e Y A A 22 Rk 26 4 3 H
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Load Calculation Unit Vertical Am Resist M | Horizontal Am  |Rotation M
(ton) x(m) (t'm) (ton) y(m) (t'm)
Water weight

Ww 1 Upstream 3.5%0.2 0.7 455 3.19

Ww?2  Downstream 0.7%2.8 1.96 140 274

Ww 3 Waterway 1.0%2.2 22 280 6.16

Dynamic Earth pressure
Ps1  Horizontal earth pressure KA=05  H=3.0m 75=0.9tm3 ton f 211 040 1.1
Kh'=yd/(1d -1)%Kh=(2.2/2.2-1)%0.20.37
Upstream water level +0.2, Downstream water level +0.7
Pw 1-1 H=1.Tm 0541772 ton f 145 307 443
Pw 1-2 H=30m 0.5%(1.741.7%3.0 ton f 510 150 165
Pw 2-1 H=2.Tm (Resist force) 0542772 ton f -365 090 -3.28
Pw 2-2 H=0.5m 0.5%(2.742.7%0.5 ton 1.35 0.25 0.34
Pawl-1 Dynamic H=1.Tm, y=2/5%1.7=0.68m  |7/12x1.0¥0.2%(((2%1.7/5)"3)%1.7)°0.5 ton f 0.09 068 0.06
Paw2-1 Dynamic H=2.7m, y=2/5%2.7=1.08m  |7/12x1.0%0.2%(((2%2.7/5)"3)%2.1)°0.5 ton f -0.22 1.08 -0.23
Uplift
Ut 0.5%(1.7+2.7%6.3 ton f -13.86 291 -40.35
Weir body ( including seismic loard )

We 1 1.5%3.5%2.4 ton f 126 455 51.33 252 3.25 8.19
We 2-1 0.5%1.25%2.5%2.4 ton 375 472 1769 0.75 167 1.25
We 2-2 2.5%1.0x24 ton f 6 380 2280 1.20 1.25 1.50
We 3-1 0.5%0.25%0.5%2.4 ton f 0.15 413 0.62 003 -0.17 -0.01
We 3-2 0.5%2.45%2.4 ton f 294 283 8.31 059 025 -0.15
We 3-3 0.5%0.25%0.5%2.4 ton f 0.15 152 023 003 -0.17 -0.01

We 4 1.0%0.5%2.4 ton f 12 280 3.36 024 025 0.06

We 5 2.3%2%0.4 ton f 11.04 1.15 1270 221 1.00 221

Total 20.83 94.76 14.46 23.12
v MV H MH
Results of Analysis
Base width B m 6.30
Eccentricity of resultant load =B/2-(MV-MH)/V m 067 < 210 BA3 0K
Overtuming SF=MV/MH sf 410 > 1.20 0K
Bearing capacity q1=V/B x (1+6e/B) tf/m2 141 < 4500 0K
q2=V/B x (1-6e/B) tf/m2 1.68 < 4500 0K
Sliding SF=fxV/H f=tan 35 = 0.7 sf 140 > 1.20 0K
RS — L [E VR i N K T2 T O E e Y A A 23 Rk 26 4 3 H
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4. EBRIOKE

4—1 BRI DHE

M LLIEL, a2 b7 2 —0EHLOEEM L TERT S, Wb DB LHET
FTOHEFEDO—2L LT K

HbH, ZITIE, B, RS, i LORS S #HE,
PEAKKBRRE THIC L AR T 2OV THH LT,

A LORMITHLE, MFEZOLLTHERPOPKNLRICH T TE DL 5. LTHELHAMEE
JE LI H 1A 1~2 IR T A3 D 3K LEHI S 41D, AFHE TI3KSCE B O MRt R

MHIREDFiEE L,

#-4.1 iR LR E & AREKEE  (FF 1~2 [1384F)
LTS O =3/ih=y IRHEK
Hh A e i THEhdokpaE | KE | KEIE | KR EIE

(km?) (m*/s) Ry (m) K E(m)
NT ¥y v 104 390 1/21 11.0 2.5~35 | WAkl 52 AR
AV 27 150 1/12 4.0 2.0~25 | B+ tEEknL
LA A 41 220 1/4.5 4.0 2.0~25 | i ; L%, AR

T E

4—2 {riHLILE

oK A #RIE, SR C TRPOWFAKREN R E W2, b3k Ttk Ly
SREENMETH D, —fla Ty IOV TRT &, BOKORRE IR 2m FBE DR
AWM FSHEDLZRNX=0D D, ZODUHREIR DKM Z 5 & AFETEN, ZONE
WCIEKZ AR E L7z b L O, Hmic E 24 oiE s Lz,

N TR AKX AR EHE
BARAD  T=p*gxhx*]
T RN (gr/cm2)

0 MIKDEE (gr) 1.2

g:9.8m/s2

h; 7Ki%E (cm) 332

I; )1 B8 21
T = 18.971 gricm2

EEREE D25 U’
UZ2=1r/p(cm?/sec?)
uz = 15,493 cm2/sec2

AEORFFTELARXKY. wHSNDHRFMEdelE

u’, =80.9*d,  d_>0.303cm

d, = 192 cm

H S DRHE KBS BIIE DK BE N &~ = 0 7 DERFE ) SR O, IR LT,
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B1IHTE

NSRBI 2 i L, 2%
BT 2 BR itk . UK DARSS &+
PR F6 & OMHOK S & BERR K B L2 1
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1) 1% stage (1)

o KIKHEFR D=L MR,

® [FLSLEAFIIEDIKHEILED
FRER

® [ HPORFEHEIRNATAER L OB
TE DA IR # 2 ARAH BIEE D L3 £
TR,

2) 1% stage (2)

® 15l SLAFICKDAROENT
DIRFE OIS
GRS CZ NN A3 VAN i
PHE CH 2T, L5~

® A IRPEK TR IR T D E
T, LHEFOREELATHE,

3) 1% stage (3)

® (bR SERtL . R LR iR
PR 2 4l I LR K & (SR K % &
THXERT 5,

® (UKEUIEANMI O 1 8 T & PH T
T2, K ECIREREIED D D
TAKRZBIIE L, KR 785 %
WHTIZERT T, WRERNED K7
A LFER AR IRIE A HERF T2
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2 F2HTEHE

UK A AR AR 36 L OVBUK i D BERR
KEE~DOEHGEE T, 2 I LHFITE T,
TELEFMOa 7 ) — NEEKEE, 5HE
ANEIZEDH#ERE TBLORIED TTHE,

1) 2" stage (1)

® 1 AP ES K OIRE DR S,

® i 1 RERWE/L— N & T35 A5,
VBTG U, ARKEEIBERZE 3T 2 D &
DA HEH] LI o) v Bl L &21T 5,
(iR % 1)

2) 2"  stage (2)

® i L7 1 RARKHEIBES 43 I 2 12
K0, A e v Ed,

® YiiE, SERK L7 EHAIEUK 1 A
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ML, RS — VN v VER (ST X LNKIIIEERT) . NV 2 TEE (N 2 TR E
BT v DR (2 VT H N ANK I FERRT) ISALE L, K - 7.1 R8N LV OHTEHUE X 531"
Lyt —b I YHIFICERT 5, KM-7.1 B XOK-7.2 D MCT (Main Central Thrust) (¥t~
Y LRAZ 8000m £ CTHEEE TLEAIETWOMBEHO—FTH D, WEFTIZh FECERS
o CTEMIMERAZE LTS, £7-. MBT (Main Boundary Thrust)id, 2 FRlowikiE CHRIE
BB EEZ BN TS

NROpyy N2 T )L TFHEN

V%

X -71 RN —LOHEHE X5y

* b~ 7Y OEFR S (FEEDAIITEET, THIGEE) 2 DRE L7z,

R A G S s 1N K 2 R T AR R i R 46 k26 4F 3 A



BEGE BOeisy

INHORKREIE, B~ TP LGEB OGS, T2 ITRTHREERBZ 6N TWD, T7&

bbb,

L AV REOHET V— b ABRICE X460, A v RKENIL~BE),

2. AV KNKRERZ—F T KEEEEHEL, 74 —FT RAWPHER L., 7 1 —F AUEOHERE D HHT
2 R ITHET

3. WHET L — hOEENS, A o FREOHGRICET & EZ A S, £ Ol T MCT 23
RS, BRAERIC K DR, WEr it & R RN B S T,

4. ZDH MCT O FHIZ MBT 24 L7226, P 6 BRI T Tk o BH 2
RAER. v UV —7fE (L) OHERENRREAE LT,

Lyt —b= I YT 3 VB CREA KT 5V ) —2@edtliong b~ T Yl

wIZFAEI, LAY MCT, FEfllZ MBT TRRI LTV 5, MERT 285 A 1E, HBERMR O v

TV TRNOE I OHERTE, BRaE Th Y | AIRKE ., HiiE ., TACE, W&, 2ERHRLND,

N w7y

B D TV P e,
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:/'5'1-77 A74574F
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B A

éﬁ A ¥

2 WREFELT 4 —FABOHEE,
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AV Fi—FA  2-F7
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X -7.2 A2 REOILKE b~ T YiklEE)

1-2 HBHLAOHMEHRE
@ RUxv
FA R THONDEAITAKRE, WiCE. b, THCE
a. Bk O R
ERAE ; #9121
TIRSES 5 5m LU R O#s A RAE, 5 L,
T ERHEFE RISy /L DT, 30cm % 48 x5 ELHE
DS L 0 50em T H I, (([X-7.6 SR)
TR IE 30~40m,
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BEGE BOeisy

FRHS 5 KA Go5sRL, SE RS A3 531,
. FERERD 5 RREERHE AN UK A 2> B Bt s ~5347,

Flond Plain
Deposit

Water Level disintegrated

rock mass,
Rock Slide

' -‘!-1 T :

i - Xy
Large Boulders Boulder deposit

- 7.4 BUKHUS ORERER FERZ2L)

A

-7.5 Bukis (Fiidk v LiiEie)

Top soil, silty cloy 3 Top soil, silty clay

Light grey colored, non
plostic, moist, strotified and 0.1
weak cemented fine sond with

Light broewn colored, moist

low dry strength

Light grey colored, non
plastic, moist, homogensous
and weakly cemented coarse
sand with low dry strength

Nen plostic, moist,
homogeneous and weakly

—4 cemented poorly groded

95% fine, mediun plosticity,
high dry sirength,
homogeneous, firm, cemented

y cloyClayey silt with some
fine sand

2
_§ Poarly graded grovel with fine
e sand ond sub angular to sub
LELH A rounded rocks fragments

Clayey silt with some fine
sand

Light grey colored, ron
plostic, moist, strotified and
weck cemented fine sand with
low dry sirength

gravel

M Non plastie, moist,

5 JE hamogeneous and weakly

_bARCRAI] comanted well graded gravel
LhfkH] ina sandy silt matrix

Vi

e

AL
)
il

Wi

Saoturated cobble and boulder
deposit in grovelly sand a.8—h

matrix with very few fines. i
The size of the boulder are % A
7 up to 0.5 meters in diometer. pE I I

Grain size increases with
increasing depth. X,

o

@i““@
.

!

Soturoted cobble ond boulder  ().9—
deposit in sandy grovel motrix éj@
> Soturaied cobble and boulder

: deposit in sandy gravel matrix
Z K 1.1 —= = 1.1 :»"JCE

A -

P PR ol < e =i

TEST PIT 1 TEST PIT 2 TEST PIT 3

- 7.6 JRAPEFFRARE R (UK /S /5 test pit 1, 457 test pit 2,3 X O L/ f+ test pit 3)

b
i -
o
= L)
5
|
9

4
vl
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BEGE BOeisy

b. K
. AKEEAR S0 B 150m 2 SEHEREY) | 2 BR ImiE,
. O TURIERCE DOEIE G 72 5 ApElL (GE| iE 250m . & S 100m) % IR 7H3 @i,
. FREEH T IR D KKE £ T, JE & 20m LU OFBEAHT R B 4 i,
o BRIIKKEREOKEYZ SO ER S UCRIA, IR 2 e,

i3

- 7.7 REAFERAEER OKEEAES LY 185m~420m)

X-7.8  KEEPRAIKE (o LR R 22 7E)

SNV [E] VG I 1N K 0 R i R i i R A 49 ik 26 -3 A



BEYH Bt E

c. KIE. KESEK
. YT <
. A LRI ARG 25° BHEM S U CREBRIRICBISR S, ZEL T\ 5,
. I EEBE ISR A, PO S | fSPEME W EUE £ TH D, B OKBCE A T 2R
ALTWS,
d.FEIT. HBOKE
. Jeuli Gad JIllC K> TRk STz, B BICHEER,
. BeoiX 1m LU FofifRisA, Ea4, B EMRA L EAFEL TWD, 2D 60
~T0% Z KL/ A O T D, BAMEEE <. EEIEH 5m 2Lk,

FEERT

\4

Jeuli Gad

-7.9 KA. BREER. JEEAT. HOKES  (FRIREm L E)

@2 »~va7
P A N CHLNDAEAITWSE, THE
a.  Buknhs
o JHRAR/ ; K 1/12
. TIPRER 5 bm DL T O SR, #E87e L, IRHER IR 2> 72 L, 30cm # 2 5B
B I T K D 20~40cm T 7125340, IR IER) 25m~30m,
. FREE, R ZE LI REZ . Wik 055 E(L THUE 22 THCE 13 0, E17
A S30~35° E20~25°
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P o BOeisy
"] Left bank
’ Foint Bar deposit. gt I
Bed rack consisting of very sy Bed rack
large boulders/ ilﬂ_;;nmg stiff

cobbles in a sandy

qroyel  rmotrix

Alluvial deposit/ sandy gravel with
numerous cobbles and boulders

B4-7.10 UK AR O HUERERL (iR 72 L)

\

| Mo Bk OIIRHE L.

S LS NS N
711 ANV =T fukoia (FiRmiE L v L)
0.¢ 0.0 =
: 4 T " O fd@
A== £ : Top soil, silty cloy with some g 1— - _ 4
. 2 | Gravelly sand with few Cobble gravel | ﬁ) 3
< and boulder : ) R
0.2— . 02— 7 a T
¢ o 10O
0.3 o 0.3— n_O_-uaw
= . Q Sondy gravel with numerous
g TR cobbles ond boulders
0.4— A 2 s
b Gravelly sand with obundont e O".
Well grodded sandy gravel Cobble and boulder. The e e
0.5 i e s 1 diometer range upto 60 cm O.F,—"é -3
Al T angularity of the cobbles are ot o .‘?.
sub-rounded to rounded. A v
0.6 06—
0.7— /
%] Soturated cobble ond boulder YL
deposit in sandy grovel motrix Sandy gravel with numercus 0.8 Saturated cobble and boulder
with very few fines. rabblan Gl Fatkdars deposit in sandy gravel matrix
Proportion {(sand 10%, gravel 7 with very few fines.
40% and cobble/ boulders 0.9 Praportion (sond 10%, gravel
50%) | 40% and cabble/ boulders
50%)
1.0—

R A G S s 1N K 2 R T AR R i R

- 712 {RERAS R A A
(Bk oA B2 R 50m  test pit 1, [RIEEKTE

51

TEST PIT 3

test pit 2,[r] 7 /5 test pit 3)

SRk 26 4 3 H



BEGE BOeisy

b. BIKE
. I IARMERL T U s HERE Y | % @i
. TR Hh 0D U ST AR K > CTRIRIICLE, FTx I/ NRBRBRER B BN D,
. EEiz i, FEA. ES 10m Ll b, 228 Uz B HEREY b2 i,

- 7,13 KB R - 714 AR T
(1,080~1,095m) i [EIAK &R

c. kA

. IR, WAL S OZE LT JE S 20m L E o B L HEREY) B,

. JEALHERE T, BEIK (., AL OME S REEEMER W EVE 1, IR R LA S T AR TR A

. Al BT RN R 30° k25, HEEEAR L,
d.  KIESER

. 2R 690m D) 1/3 1T & [7] UHUE, #4400 460m (X T-HUE DO RN & 5 mlk 7e AR

Zdi, WARME X E,

X-7.15 KiEfITREEZE ( FEMEEL)
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e. FEEAT. HBUKE
. AT, BUKEEIT Bauli Gad JI| DL FHEREY) = (J8)F 5m LI L) (2%, FEFERT Lk
RIZHRE DV,
. HEREWIE Im LR odEREEA, £A, BB X O oMRR >/ F CTHRIE
. HRLSy &ARL oy OREREIEERIE, B L2 37, HUlEOF KM

KSR
FEERT

SCIP==3:/ B/ 8
HKEE

X-7.16  KJESEH. FBEAT. BUKK

©Q TN TEAN
ERMEZX - 7.17 1277,

X -7.17 vy LT EN MK (1/50,000 Z#FE) B (Google Earth)

RSV PG S s N K O PR T O A i (R R A 53 k26 4F 3 A



BEVI R

PA N THLNDHAITAK A, WE, TRCE
a.  HBuknoHs
o i 500m 12 BARDHE DD V. Z DIRIEAITBUK LS B CEERORITAKIZR 5,
. AR AJEL ; % 1/4.5
. TIIRER 5 5m LU EOlsfA ST e, AR, IRHER AR 23 72 L,
. F R ds L OVE 50 5 AR T HERS

X -7.18 ¥/ E NEUK D HEE

B -1719 Ty T EABUKA FRAER. KEMBEIZ X > TRZER R Z TR
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b. KK

iR 30% (K 380m) IXAAFE T (S70° W/46° AMmE) A imiE, iR 70%(890m)
1%, 30~40° fEAIOZEE LT B L HERE Y b % @i,

K % BT 2 1 50m, S 60m DARTEE AT (160~210m ik
NLTE, BERIR,

aIE. WHE v b RE)

-7.20 HRVEEAT (160~210m, &/F, WHI V) HE LICHE LR

Slide
Unstable UNSTABLE AREA
Land Mass Slide Stable Land Mass
IS/Ii& Canal Alignment
U Slide

Wr

- 7.21 KRR I B O BRAE AR i
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c. JKFE
. IR THAL O S DL E LTz B L HEREY) BICaEx
. OV NER . FRISY 80%FEE . FESREA. KiE T ~IK

o

-7.22 KFER X OREIHT

d &K
. FIRAE T RN~ RN OB S D% E LTz BULHERSY) -1k
. KAEDND DIFARPRAKBEEZTET L, £ ORELZT 1998 FAEH Y,
. 0~150m AR 2 did, LK, ZE Lo phmftimz T 25, JAEHERIY OJE S 13T il
THRUEN, FEEATAITICO I S55° [ W4A0°  FEEEH 1,
e. JEWEPT. MUK
. FEAT. UK IZ Sano Bheri )| D0 FHEREY | (&2 Bm~7m) (&%
. RT3 BN LRV, F21m ITOMHMRERSA, T, BF3R L O THEAR
. MRSy & FLRL 7y ORER L RIZ, L% 37

- 7.23  JROKESH AL HERDIR I
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8. HERER

NOx v, NV aT, Uy )T HEAOEFEEINT DN T, BUK QR T, BUK OARKR T,
B LU AR EREICHLER TEHEITIREDO LBY Th o, I EHEZEIIRLE,

F-8.1 HuK D& TF
TFE HAL | ANTx | ANV aT | vl i | i
PREN AP (AR, T54) m? 3,128 1,024 1,652 5,803
ISR ) m? 213 247 264 724
JEHI CHBR) m° 53 62 66 181
% UK B HE & m° 146 131 154 431
1 RAKFYIREEE T (1) m° 446 410 551 1,407
1kkRE) Y 158 m° 180 149 194 523
1 RAKHFYIREEE T (2) m° 798 321 361 1,480
1 RGGFFYIRE R L (BEEET) m° 817 296 404 1,517
1R 2 T m° 300 878 410 1,588
BERR UK D m? 146 131 154 431
1K) D SR m° 1,137 898 1,228 3,263
2 iR 2 T m° 200 200 200 600
2 PARKH O HE T m° 248 96 156 500
2 WAl 158 m° 100 40 60 200
2 W)Y SR m° 371 128 218 717
#-8.2 BUKHIARKTHE(1/2)
T ff HA | XO¥ | AXV2T | v | BEF
YA ALER (AR, 15Hw) m? 1,138 551 801 2,490
- I INC TR m? 1,391 651 1,002 | 3,044
" fEHE CaBl) m? 341 157 243 741
i FRET (L) m? 86 45 67 198
FEAEAD m? 233 123 149 505
e HEIA D m? 63 35 40 138
arzy—F (G) v_YUZ | m 22 11 17 50
; 227 ) — ~(E) m* 1,222 751 925 2,898
U | 227 U—K(B) m* 9 4 6 19
]'\ AIF(FL) m? 1,086 663 786 2,535
AIFE(F2) m? 110 75 94 279
S L E 8 s s K F 5 TR TS A A 57 ak 26 4 3



AR S
#-8.2 BUKOAIKTHE(2/2)
Tfd HAL | Xy | AXP2T | vl i | AF
&7 L 3—D22,1.0m nos. 140 46 116 302
i’ TR RS m? 101 35 84 220
7| kKb OKEEZERD) m 70 23 58 151
? BEA ton 32 21 26 79
k
IEEET m? 923 519 739 2,181
NG Y m? 44 17 33 94
ANy Tuas nos. 3 2 3 8
KA (ko4 Bt &) m? 42 135 131 308
% K Ex /(47 PVC—50 ® 46 36 23 105
i | FHEEE (H=1.2m) m 54 39 48 142
EETeym nos. 19 18 15 52
AR T m? 230 84 96 410
FEY m? 780 427 584 1,791
oy 7 RV~ D25,2m m 47 23 32 102
SRS L[] PG S i /1N K 70258 EE T O e Y A A 58 Rk 26 45 3 A



BB AR S
#* - 8.3 B ARRMERE LF

T ff BAL [ NP x o | AP | vl | AF
BERRKEE = > 7 U — MEHIBR 2 m? 21 9 32 62
BERR A R I PR 2= m? 63 155 94 313
HEFE T RVBR 2 m? 380 0 0 380
BERRHERD 7 — Mk Ls 1 2 0 3
PERIEb L ds X OVKAEHERS 7 — RED B % | Ls 2 2 1 5
AP L7 — N TR unit 1 1 1 3
AP L7 — b 2w NEUTHT (H-100) kg 34 41 30 105
PEEE T (KBS, Rhm. BOKE i) m? 113 600 624 1,337
a2y s J— NREIZDY 5em m? 118 298 109 525
I (F2) m? 93 144 15 252
27 ) — h(Type-E) m° 23 65 9 97
$kA% (30kg/m® ) kg 690 1,920 270 2,880
TR FE L m? 63 140 94 296
OOEI, HHEIERE m 90 20 20 130
N Rb—F% (R—H 7)) Ls 1 1 1 3
PR T HIALEE B 57 M AN Ay
INEBTL— MR B kg 0 592 118 710
em A (R AL T ) m? 36 668 578 1,282
Rt HORL m? 0 41 198 239
VAT HRAL A (AfAT) m? 62 130 1,457 1,649
AT m? 0 0 1,320 1,320
FIGABE—FENIN(TALF—A v aN) | m 5 7 4 16
FiEY LT m? 0 56 1 57
KB, BhRE m? 0 1,540 840 2,380
SRS L[] PG S i /1N K 70258 EE T O e Y A A 59 Rk 26 45 3 A
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1. KKEFETOBME

FX—)VEEICALE T D, OBajhang, @Bajura, @)Syarpudaha @ 3 -DD/KJJ%HE

FTHUK YA M1 28K I KX QMR LoRGH KR E 2 BT 5,

RETHUKIREZRE T 2I2H 720 | BERFFEZ R LdS 3 3 FORWEELRTET

Do MERMEZ MO TN L D RG34 FORGHLKT &

HE LT,

1.1 7S xY FREHEER

FRAE RIS L 72 DBERR K IR E T O EMHAKEELZR 1.1 1T Lic, WBImEORKZ W
Bajhang O f#i /K &1% 0.415m?/s T Bajura, Syarpudaha @ 0.054 m3¥/s & Ltb_5 & 7%

PLEZWKEZFIHLTWD,

1.1 XNRKARERERKE

Catchment Power Generation
Site Areain (km?2) Intake Water (m3/s) Remarks
@ Bajhang 104.0 0.415
©@ Bajura 27.3 0.054
(@ Syarpudaha 40.8 0.054

1.1




(1

~

Bajhang
1.2 |2 Bajhang Ok %R L=, 3 YA bOF CTHHALTEIIALE L, Fidk
HAE2NR 104 kit & e b K& W Jiiil CThe b B WOE S 1 5,056m, B B IRV E 13 1,625m
THY ., FHREET 2,000m PLEZ R 2 & A3 L 0 BERSE9IHEE TE B,

|”||
I
|

|

|
I
f
1

1.2 #idkx (Bajhang SHPP)

& 1.2 HRESESHEX (Bajhang SHPP)
Elevation
Catchment
below 5 120
(km?)
(masl) 100 e
1,600 0 &,"__.‘ /
1,800 1.25 % 80
2,200 11.38 o /
2,600 33.45 .g 60
3,000 59.84 ] /
E 40
3,400 78.15 € /
3,800 91.05 S 50
4,000 95.86 /
4,200 99-65 O T T T T T T T 1
4,400 102.86 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500
4,600 104.88 Elevation (masl)
4,800 105.54
5,000 105.72
2,200 105.75 X 1.3 FEEENHS 57 (Bajhang SHPP)

1.2



(2)  Bajura
1.4 T Bajura O¥il[X %~ L7z, Bajhang (ZBEET2MMIT 3 91 T
HRNCAZE U, PRS2 27 kil & e b/ SV, IOl b @O & 1T 4,114m, i

HAVVE ST 1,622m TH Y . FHMREEX 2,000m DL EAERT I E AKX Y

BERS I HIFE T 5,
1.4 FRiEE (Bajura SHPP)
# 1.3 s (Bajura SHPP)
Elevation Catchment
(masl) area (km?) 30
S

1,600 | =2 /
1,800 039 | £,
2,000 164 3 /
2,200 3.62 g 15
2,400 5.92 2 /

< 10
2,600 8.67 3 /
2,800 12.00[| © 5
3,000 15.40 /
3,200 18.70 0 ' ' ' ' '
3.400 21.77 1,500 2,000 2,500 3,000 3,500 4,000
3'600 24.53 Elevation (masl)
3,800 26.02
4,000 26.78 o . _ _
4,200 26.89 1.5 REEENHY 5 7 (Bajura SHPP intake area)




(3) Syarpudaha

1.6

\Z Syarpudaha Ok Z R Lz, K/ N—/APEEOHAIT 3 A hOHfT

B EEEICALE L, FEEENK 40km2 & 3 YA hOHPTHBORXSITH D, i
TR b m VS 3,671m. f b IRVVEE L 1,215m Th Y B S I1E 2,000m
P EZRTZ & RPN K0S G T B,

= 14EEE

Elevation Catchment
area below
(masl)
(km2)

1,200 0
1,400 1.66
1,600 3.32
1,800 5.83
2,000 8.92
2,200 12.81
2,400 17.71
2,600 22.93
2,800 27.83
3,000 32.27
3,200 36.77
3,400 39.60
3,600 40.59
3,800 40.72

1.6 7R (Syarpudaha SHPP)

EH%fHE (Syarpudaha SHPP)

D
wv

w b
v O

v O

(6]

Catchment area (km2)

P R N N W
o

o

\

1,000 1,500

2,000 2,500 3,000

Elevation (masl)

3,500

4,000

1.7 REEES %Y S5 7 (Svarpudaha SHPP)

1.4




2. PRFFEM

K52 3 WA FMLET D RN /L P E IR D BE AR 2 40R L. 51 b ol
B LT BENRITIC LY e RN E 2 HE LT,

2.1. F/\—)LEFEEHIEOFRYFE

RN )V OHIT XTI, FEEOA > REFUTHES Z 7 A (Terai) FJ, HE] o> LIRS,
FOIER (e~ F %) I bivd, AL R REEO =1L 2 |+ (8,848m)
DB AT A EFROER 100m 99 F TL ., 8,700m UL E&/Rrd, R 31— Tlddtie~7 v
M O | L SR 1 HIR > O B & T A SR o0 BB HU & T A& T RE ARG U T
DAL TS, ZOREFITHEBFE L ZA—0XUETIZHD , 6~9 HETOWEL 10~
5 HE CORTFEITnIND, ZOMEITFEBKEDR 80% 1 EHF L, I bNENZ VDX
-8 H, bW THDIX11-12 HTH D,

HOE A — 13 Bangle Bay 7> L ~HEA, W BT O 72D WA OE X 238D
THDOT, EOFL A= — X TR, WEHBOIE O DHEE LD D, £0E
VA=V (TIZETWERRE T OINIMTVWER L EALTL b,

2.1



2.2. JKICERAI

kG 3 A FOKXEZEET L2720, xX— 1% %)JH DHM (Department of
Hydrology and Meteorology) 7>5 A b yrfh Dt &ELH & O &ELHIT — & DI
ATV, TREFHE, BERAHEICOWTRE 21TV, BUAIFT 2 TN DR R Lo,

2.2.1. REEE

2.1 I A NED O R =N BB S E X 2 R d, KX — O i &I
TEHPTON TS O, KRNI LB S TELT, XY A v k5%
FINOFEBINI T TR0,

KINANG DA, WkimAE s K& < BERFEAED BUOKEIEE TRFFM 225 2 &
0, bByiik, PRk, SINOBERSANZALT 572 L2 L0 JEHRES /N & K&
SHE0D, DS, KR 3 VA FThHLH/NNREA~OBRIEET —F OEAIXTE 20
R L, B DIES~OBREEZITO LD L LT,

21 RESAME—F

o8|

2.2



2.2.2. A=A
%% 3V A MCHEMATANEBHFTZRET D720, X 2.2(265 3 VA FOMiEE
IN— LR DN EBRIH S O EEZMIEN FICERTT 4 —k o D8 21T 72, BEA
AN A NI T 4 —F U EINICHFET 2 EBRIFT 28 ET 5,

22 T4—tEUHNER

(1) Bajura SHPP
Bajura SHPP #1745 O R E&FRIFTIX 2 C 6 HETEE I D, ZDH TR—KANIZ
PEL, 74—t OBEINICIFET S Bajura (0204) BHIFTZ8E Lz, 7ods, ik
N7 4 —& U EIZ VT Bijaypur (309) BUHIFTEET 208, RBIRAHATERIK
RTHY, BERFFENRRRDEEZEXONDZ DR LT,

# 2.1 Bajura i EADOREE AT

0202 Chainpur (west) 29.55 81.21 1304
0204 Bajura 29.38 81.31 1400
0211 Khaptad 29.38 81.20 3430
0305 Sheri ghat 29.13 81.60 1210
0308 Nagma 29.20 81.90 1905
0309 Bijaypur (Raskot) 29.23 81.63 1814

2.3



23 T14—tUHEIR (Bajura)

(2) Bajhang SHPP
Bajhang SHPP iEf5 O &BIIFTIE S T 7 EinEE b, ZOH TR-—AKEN
INLE Ly 74— EINICALET 5 Chainpur(West) (0202) % 8:7E L 7=,

# 2.2 Bajhang BB OREERBIFT

0202 Chainpur (West) 29.55 81.21 1304
0203 Silgadhi Doti 29.26 80.98 1360
0204 Bajura 29.38 81.31 1400
0211 Khaptad 29.38 81.20 3430
0217 Mangalsen 29.15 81.28 1345
0218 Dipayal (Doti) 29.25 80.95 617
0302 Thirpu 29.31 81.76 1006

24



24 T4—tE25HEIR (Bajhang)

(3) Syarpudaha
Syarpudaha SHPP i3 O EBHIFTIIEEH T 7 @nEE b, ZOHF TR—AKR
WIZALE L. 7 4 — ' 0 EINICALE T 5D Musikot (Rumukot) (0514) % 3E&E L7=,

F 2.3 Syarpudaha #igE D DR EE AT

0312 Dunai 28.93 82.91 2058
0404 Jajarkot 28.70 82.20 1231
0418 Maina Gaun (d.bas) 28.98 82.28 2000
0502 Rumukot 28.60 82.63 1560
0504 Shera Gaun 28.58 82.81 2150
0513 Chaur Jjhari Tar 28.63 82.20 910
0514 Musikot (Rumukot) 28.63 82.48 2100

2.5



2.5 1 —t25EIR (Syarpudaha)

dJi

2.6



2.3. ®WEYA FDOEFREE

BESNTEWESNT — 2 2BH L T, IRV A b OBRNFREIC OV TR

(1)

L7,

®E A N OREBRIFTOBRIHARIT Bajura SHPP—Bajura (0204) 7% 1976~
2009 % T? 34 4f#, Bajhang SHPP—Chainpur(West) (0202) 73 1953~2009 % T
® 57 #[H. Syarpudaha SHPP—Musikot (Rumukot) (0514) % 1973~2009 £ T®»
3TEM & VT dh 30 FLL LB STV 2,

xR 24 WNRYA MERAIFTEREAR

NO

name

202

Chainpur
(Bajhang)

204

Bajura
(Bajura)

514

Musikot
(Syarpuhada)

2~

>E

Remarks

57years

1,400

34years

2,100

37years

2.7




(2)  Bajhang(Chainpur(West))

Bajhang (Chainpur(West)) HE&HIFTT — X122\ T, FRIRHE, WY (69
A). #H (10-5 H) OfliE, M EAL 100 5L E TORKHANEE ABREIC
DWNWT, mKAME, &/ME, FEIEENEIIZOWTER L,

P LR A % 2.5 1R, £72, 1K 8.19~3.27 12 A EXI(54F) 2 X 3.28~3.36
WCAMMRERM (%) 2L, MEsD EFIZL o TUIRHM R ZES N H 575, 6
~9 HIZWENEFT LT WM (6-9 H). &8 (10-56 H) ORI IR —EL Twn
%,

RPN EIT 1,518mm., ESEHRET 1,151 mm., FHEH RN E1T 368 mm &
MHNIEMOK T6% %4 Lo, ANNEYEZ 5L THE 8 HWED 372 mm & 386
mm CHRBEBEZRLELZVOIZX L, 11 A9 mm & 12 AN 25 mm EHx b7
VY,

# 2.5 EEENT — & B R Bajhang (Chainpur(West))

monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
E_E" Maximum 169 202 206 176 205 435 553 617 465 274 61 132 2,079 1,743 685
c®
£<
c©
o8 average 52 60 63 46 60 177 372 386 216 54 9 25 1,518 1,151 368
rainfall (mm) hai
600 M Chainpur
(Bajhang)
500 dry rainy dry
4 Il 4l -
- Ll B} [ Ll
400
300
200
100
/1 1 0 m N 0 _ =
1 2 3 4 5 ) 7 8 9 10 11 12
month

2.6 A& F¥X Bajhang (Chainpur(West))

2.8




= 2.6

M E &8I T —4 B —E Bajhang (Chainpur(West))

annual season (mm) Large rainfall 1st=5th (mm/day) monthly rainfall _(mm/m) missing (day)
year rainfall . . year

(mm/y) rainy dry 1 2 3 4 5 1 2 3 4 5 6 7 8 9 10 1 12 rainy dry T
1956 1,451 1,149 621 70.4] 66.0] 66.0] 589 50.0 0 0 0 0| 0 135 265 376 374 255 0 47 13 12 25
1957 1,296 894 291 82.3 66.0] 63.5] 554] 493 135 2 111 44| 26 93 350 315 136 2 6 76 4 3 7
1958 1,487 1,095 409| 66.0f 582| 546| 480| 447 87 20 48 26 26 54 391 445 206 108 0 76 0] 1 1
1959 1,488| 1,1q 296] 85.1 52.1 48.3| 475] 381 73 67 36 10| 40 330 350 235 203 136 9 0| 3 8 11
1960 1,233 939 453 53.3] 498| 452| 419| 394 62 11 46 OI 31 88 324 454 74 143 0 0| 14| 15 29
1961 1,755 1,140} 499] 73.1| 483| 483| 452] 447 151 110 29 lﬂ 20 161 330] 423 227 260 1 43 7 9 16
1962 1,715 1,502 388| 80.2 648| 553| 484| 482 32 60 54 35 13 243 343 617 298 0 3 16 2 4 6
1963 2,021 1,633 293] 80.2 79.8| 648| 644 55.3 31 23 206 83 28 283 435 617 298 0 3 16 2 1 3
1964 2,079 1,743 528| 85.8] 62.0/ 604| 556| 534 62 25 10 104 73 144 517 616 465 0 0 62 1 0 1
1965 1,511 962 216] 87.8 78.2 516| 494| 468 36 202 188 33 6 146 316 365 135 50 33 0| 0| 0 0
1966 1,085 912 167 65.6 56.6 524| 458| 408 0 78 ﬁ ]| 48 188] 307 324 93 22 11 6 0| 2 2
1967 1,127 946 327| 642 46.5| 415| 334| 320 0 28 64| 29 7 79 393 308 166 10 17 26 5 0 5
1968 1,310 988 298| 70.2 64.6 48.1 450| 446 120 53 68 24 9 184 297 170 0 0 48 0| 0 0
1969 1,401 1,140 232 68.3 63.3 50.0| 450] 383 71 40 66 46 28 124 368 262 11 0 0| OI 0 0
1970 1,344 1 0&' 303| 86.3] 56.3| 56.2| 525] 47.1 100 30 22 4 66 307 113 43 0 0 0 0 0
1971 1,407 1,033 323 70.0| 422 414| 402| 40.1 35 48 33 119 25 271 271 272 110 4 0| 0| 0 0
1972 1,224 958 282| 100.1 541 482) 482| 321 4 80 47 58| 19 53 428 314 163 58 1 OI 0| 1 1
1973 1,565 1,236 250 70.2 55.0| 500| 424| 400 71 31 52 1 67 302 268 417 248 105 1 0| 12 4 16
1974 952 723 332) 403| 400] 380| 36.1 283 54 41 5 5 38 87 249 320 67 45 2 37 15 7 22
1975 1,581 1,277 268] 80.0| 530 500 492 470 100 54 55 1 37 363 298 261 355 56 0 1| 11 4 15
1976 1,114 887 305| 434| 410] 40.1 40.0] 330 11 102 26 33 39 115 177 416 179 6 0 10 8 6 14
1977 1,422 1,015 505| 66.3] 62.0/ 450/ 450| 420 57 20 8 89 113 163 427 238 187 64 2 54 4 0 4
1978 1,416 976 395] 421 420 420 410 40.1 13 75 132 84| 81 200 340 291 145 8 30 17 5 1 6
1979 1,130 718 341 46.2| 403 36.0/ 353] 340 27 67 50 95 101 81 354 253 30 20 0 53 0| 7 7
1980 1,596 1,267 426] 80.2| 57.4| 490| 422] 416 26 44 99 53 46 315 336 324 291 38 0 23 2 1 3
1981 1,645 1,192 642 74.8 52.0| 502| 482| 473 106 40 78 40 101 149 417 388 238 0 61 27 0| 6 6
1982 1,662 1,042 580 55.0| 485 47.0] 46.0] 426 85 70 192 107 101 113 355 478 97 31 9 26 18 21 39
1983 2,005 1,369 417| 103.0f 87.0f 70.2| 69.0] 67.0 68 19 65 176 187 172 240 520 437 110 0 12 7 9 16
1984 1,496 1,177 177] 86.5 61.0|] 548| 535| 47.0 29 155 40 37 34 345 282 288 262 8 0 17 9 9 18
1985 1,675 1,162 685| 107.2 95.5 47.0] 420] 412 34 8 4 43 63 77 508 308 270 265 3 92 4 11 15
1986 1,662 1,133 538| 100.1 835| 79.2) 675| 573 2 18 70 80 155 125 492 329 186 96 24 85 8| 8 16
1987 1,349 975 316 71.5| 473 435| 425| 375 23 68 28 72 142 65 371 35_0' 190 15 0 26 4 6 10
1988 1,610 1,208 413 70.5 68.5 65.5| 543 52.0 12 111 110 22| 21 95 553 443 116 4 3 118 6 2 8
1989 1,547 1,226 434 67.0( 61.0| 485| 46.5] 455 169 28 48 8 36 140 332 551 203 11 19 II 4 18 22
1990 1,804 1,336 436] 88.0| 480| 451 450| 425 0 126 192 34| 48 175 422 462 2717 18 6 44| 4 8 12
1991 1,658 1,251 304 71.5 69.7 65.0] 595 57.0 40 81 116 iﬁ 63 221 285 581 164 4 8 28 8 10 18
1992 1,455 1,123 531 700| 482| 46.2] 46.0| 457 104 34 31 38 59 105 334 483 201 50 17 0 2 10 12
1993 1,302 838| 275 97.8 52.2 45.1 42.1 345 73 63 154 20 154 150 184 254 250 0 0 0| 34| 8 42
1994 1,299 1,016 339| 80.2 63.0] 470] 438] 396 39 142 2 50, 42 211 336 339 129 3 0 5 3 9 12
1995 1,677 1,285 343 78.2 70.0f 585| 56.0 54.6 105 110 64 20 32 173 533 372 207 21 37 3 5 3 8
1996 1,650 1,280 317] 854| 716 714| 504| 493 62 105 49 37 30 120 501 442 217 87 0 0| 4 6 10
1997 1,768 1,327 513] 878 76.0] 65.1 64.4 59.0 59 22 20 75 53 162 508 417 240 32 49 132 7 10 17
1998 1,666 1,285 160 920| 776 58.0/ 55.6 52.4 0 yal 117 66 47 185 431 511 158 57 23 0 14 9 23
1999 1 4@ 1,263 494| 60.0{ 580[ 576/ 57.2| 520 20 19 2 0 39 287 516 275 185 80 0 15 8 12 20
2000 1,810 1,410 290| 114.4| 785 65.8| 59.6 58.2 12 94 38 50, 205 435 277 441 257 1 0 0| 16—| 7 23
2001 1,322 1,015 458 55.4| 430| 430| 407 38.2 65 43 53 25' 104 278 397 281 60 15 3 0 10 12 22
2002 1,853 1,393 307| 884 83.6] 765| 678 67.0 98 138 55 90| 60 158 407 541 288 16 4 0 12 11 23
2003 1,747 1,446 225| 89.8 69.7 57.5| 492| 484 48 118 54 26 41 243 408 474 321 0 3 10| 10| 5 15
2004 1,317 1,008 373 740| 626 56.7 56.4 51.3 70 6 0 54 82 119 411 284 194 78 17 3 10 15 25
2005 1,445 1,133 355| 89.0f 68.0[ 61.0/ 522| 50.0 118 78 17 7 56 111 410 348 264 10 1 27 10§ 13 23
2006 1,467 1,065 399 50.4| 428| 410| 386| 370 0 5 95 148| 70 126 418 325 196 49 16 20, 10| 16 26
2007 1,620 1,238 244 610/ 550) 536] 51.0 50.6 0 93 172 19 31 121 376 405 335 28 16 23 10 11 21
2008 1,654 1,459 233| 98.0{ 85.0/ 64.0| 545| 534 24 10 15 42 87 336 458 388 277 11 8 0 7 15 22
2009 1,673 1,152 306) 111.6) 105.4] 81.0 75.8] 71.0 4 31 51 44| 85 58 377 453 264 274 32 1 6 1 7

Maximum 2,079 1,743 685 114.4[ 1054] 810 75.8—r 71.0 169 202 206 176 205 435 553 617 465 274 61 132 - -
average 1,518 1,151 368 76.6 61.7 53.9 49.8r 46.3 52 60 63 46 60 l77| 372 386 216 54 9 25 - -
rainfall{mm)
3500 — il
3000 ——avera,
2500
2000 uB
o H . .
1000
- | I |
0
2L R 23282 v 80223 RSRRETRRNERERE iR 8aansoenRacscsasgssesse
3333822222222 222322222223383222233333322322222222RI252:R

X 2.7 E£MMEH#FHE Bajhang (Chainpur(West))
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(3) Bajura (Bajura)

Bajura (Bajura) N&E#HIFTT — X 2O\ T, FERREE, i (6-9 A) . i (10-5
H) OEE, FEM B 1200 5 ETORKHENEE ABIREICOWT, &KIE.,
B/AME, SEHEZEN IS OWTERE LT,

B UTAERER 278 LTz, £72, M 3.37~3.42 |2 H &M (&) % X 3.43~
3.48 IZ BN EK (KF) Zn LT, K&EHD EFIT L - TEREI 72 ZE A H 5 03,
6~9 HICHENEF L TBYHEY (6-9 ), %4 (10-5 A) O —E L T
A

ERPEY NI 1,949mm, HEPES MR &1L 1,506mm. B8 EY 1% 430mm &
TR T1%% H 5, HR&EVEHE AL E 7 AL 8 HR&ED 528mm &
492mm TRBEZ R Lk HZNOICK L, 11 H2 10mm & 12 A7 27Tmm &b d
720N,

1990 4F & 2008 E Tl 8 FIRE D KM Z R L TRV, lNHOT =4 BN G5 T
WZ EMD ZOFFERIFENE LT,

# 2.7 TFEMBEWT — X KR Bajura (Bajura)

monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
o ® | Maximum 175 240 309 163 263 509( 1,277 770 570 186 79 175 2,792 2,403 864
~ average 55 71 64 60 115 255 528 492 231 40 10 27 1,949 1,506 430
rainfall (mm)
600
M Bajura
500 (Bajura)
dry ain dry
400 < “ < =
300
200
100
1 2 3 4 5 6 7 8 9 10 11 12
month

2.8 AMEVHIH Bajura (Bajura)
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= 2.8

MEHAFTT— 4% BIE—E Bajura (Bajura)

annual season (mm) Large rainfall 1st=5th (mm/day) monthly rainfall (mm/m) missing (day)
vear (';:;’/f;')' rainy | dry 1 2 | 3| 4| 5 | 1 2| s | e | s [ e [ 7 [ e [ e r0 | un | w2 | ey | oy | R
1976 1,445 1,206 210 72.0| 640| 580| 480| 464 6 84 11 33 99 182 449 344 231 0 0 6 16 7 23
1977 982 698 566 60.2 54.5 452| 402| 386 46 0 38 28 92 157 253 245 42 2 9 70 13 13 26
1978 2,721 2,152 573] 88.4| 822 816 75.2 68.0 8 75 216 116 70 489 696 629 338 21 49 14] 13 7 20
1979 1,843 1,214 477 924| 840| 588| 516] 476 54 90 82 65 198 308 4417 399 60 57 8 75| 10| 2 12
1980 2,012 1,604 598 90.3 700 555| 51.6] 480 15 93 116 42 72 341 574 486 203 45 0 Zﬂ 1 1 2
1981 2,420 1,794 864) 144.5| 111.0] 740| 655 60.0 143 38 101 68] 179 279 627 605 283 7 66 26 2 1 3
1982 2,681 1,843 637 95.0| 65.7 64.5| 585 58.5 109 104 309 79 164 288 684 747 125 18 20 36 0| 5 5
1983 2,792 2,023 500 90.0| 86.0] 850] 820 75.0 115 46 70 163 171 221 640 594' 570 186 0 18 0| 0 0
1984 2,228 1,902 271 97.3| 850] 805| 685] 680 1 131 5 31 129 509 700 435 258 7 0 24 0] 0 0
1985 2.1 7§| 1,705 491 63.0] 60.5 51.0| 500] 475 55 17 0 26 143 312 556 556 281 183 9 43 0| 0 0
1986 1,710' 1,321 461| 125.1 62.9 435| 427] 425 3 24 70 70 90 316 403 223 379 62 7 63 0| 0 0
1987 1,458 1,080} 488| 73.0( 520| 505| 425] 425 0 39 7 106 178 172 455 293 161 9 0 40 2 0 2
1988 2,532 1,919 398| 126.5| 124.0| 845| 835 65.0 24 139 110 62 104 289 926 472 231 0 0 175 0| 62 62
1989 2289' 2,066 376] 809 80.3 80.3] 80.1 77.0 151 0 0 1 71 165 732 682 487 0 0 0 23 119 142
1990 37d 0 420 533 520 442| 423] 400 0 286 90 0 0 0 0 0 0 0 0 0 122 97 219
1991 1,745 1,299 343 79.7 60.0| 590| 56.8 53.4 52 50 85 143 91 310 355 570 64 5 0 21 12 6 18
1992 1,956 1,617 693| 136.0[ 101.1 73.0 70.1 66.0 175 27 30 3 82 265 568 553 231 10 10 3 2 7 9
1993 2,554 1,883 401| 156.0[ r08.0] 103.0] 860 82.0 121 240 143 84 83 317 506 770] 290 0 0 QI 6 14 20
1994 2,238 1,817 281| 109.4] 98.2| 973 BS.&I 60.0 57 129 5 26] 183 366 615 633 203 19 1 0| 7 9 16
1995 2,159 1,879 224] 128.0| 108.1 96.0 79.0 74.4 59 23 0 81 97 264 866 648 101 20 0 OI 8] 3 11
1996 2 1% 1,764, 509| 75.4] 67.4] 61.2] 51.8] 502 0 79 34 83 8 318 548 599 299 132 0 QI 9 12 21
1997 2,088 1,414 635 67.2 61.6 56.4| 486| 456 103 31 47 83 113 279 388 449 298 85 79 132 25 17 42
1998 1,961 1,543 388| 89.2 81.2 80.8 70.4 56.8 0 69 92 88 89 148 493 733 170 51 29 OI 22 3 25
1999 1,895 1,385 712] 81.6 72.2 544 437| 402 18 26 0 0 263 167 523 367 329 163 0 40 13 5 18
2000 2,344 1,834 342 92.4| 822 79.2 75.2 67.6 13 151 35 88 224 409 648 445 332 0 0 0| 10| 8 18
2001 1,950 1,601 521 71.8 76.4] 76.4| 654 54.6 67 34 40 61 140 480 567 496 58 0 7 0| 11 6 17
2002 2,221 1,676 478| 101.6 76.4] 67.4] 662 62.8 154 144 38 54 124 240 43Z| 593' 312 1 20 0 11 7 18
2003 1,799 1,352 206] 80.2f 535| 523| 47.6] 472 57 165 24 44 156 230 360 735 27 0 0 0 15 25 40
2004 480 31 495 58.1 38.0] 352| 215] 206 12 58 79 29 27 15 0 11 5 184 9 50, 5 18 23
2005 670 407 258 58.1 40.0] 385| 372 315 75 103 48 10 16 51 149 126 81 9 0 3| 14 11 25
2006 851 598 277| 99.3| 404| 326| 288| 286 58 3 56 85 44 129 124 141 204 6 0 QI 9 0 9
2007 1,442 1,151 98 78.0| ©56.0| 53.0| 46.4| 450 0 47 117 10| 97 77 331 473' 270 5 0 16 0| 74 74
2008 77 0 214] 115 9.5 9.0 8.5 6.0 54 14 9 0 0 0 0 0 0 0 0 122 105 227
2009 2617 2403 0] 120.1] 111.3] 109.6] 107.4] 98.7 0 20 48( 72 74 58 1.277 469 0 0 0 18 91 109
Maximum 2,792 2,403 864 156.0( 124.0/ 109.6] 107.4 98.7 175 240 30?' 163 263 509 1,277' 570 186 79 175 - - -
average 1,949 1,506 430 93.3 75.4| 66.8] 603 55.3 55 yal 64| 60 115 255 528 492' 231 40 10 27| - | - -

T 1980 FEDOER K BNEITT — 4 TiX 431 mm Tho 724, FHOFINEBRPT IRk E RERIZEEI T enz &
N, BEMETHD EHE L ZOEZRWZZORELZ Z 0FEOFERKEREE LT,

2.9 MR/

=## X Bajura (Bajura)

2.11




(4)  Musikot(Syarpudaha)

Musikot(Syarpudaha) WEBHHIFTT —Z 2o\ T, EMBRHNE. WY (6-9 H).
21 (10-5 H) O R, 4FM AL 1225 50 F TORKHMEE ABIREICOWT,
RRME, R/AME, SEREZ AL EIUTOWTER L,

LR AR 29 1R LTz, $F72, [X3.49~3.55 1T H &M (%) %X 3.56~
3.62 [T ABINERX (%) 2 LT, A H D I Lo TR 2R 28 23 8 5 73,
6~9 HIZHEDNEF LT WM (6-9 H). ## (10-5 H) OXpIia—EL T
W5,

RPN R 2,050mm, EPES &I 1,695mm, 20 ES R &l 3564mm &
TR DK 83% % D, k15 3 WEBLHIFTOH THRebNEN LV, HREFEH %
HDHETHE 8 AMEN 545mm & 548mm CRIFEEZ /R LxkbE 0 olzx L, 11 H
23 14mm & 12 A2 17Tmm & b7,

e BRMOAREEHOR/METO Z/RLTWAHEN, RUOEELEZ LD,

® 29 TEMBRT—42EBEHERE Musikot(Syarpudaha)

monthly rainfall (mm/m) annual season (mm)
name | Evaluation rainfall
1 2 3 4 5 6 7 8 9 10 11 12 (mm/y) rainy dry
= -ZC‘: Maximum 81 100 122 171 303 646| 1,133 819 896 480 91 99 2,948 2,748 638
©
=3
2 average 23 31 37 46 116 291 545 548 311 69 14 17 2,050 1,695 354

rainfall (mm)
600
m Musikot
500 —(Syarpuhada)
dry dry

400 % P .y
300
200
100 I

0 - J_,_-_,_-_‘

1 2 3 4 5 ) 7 8 9 10 11 12
month

2.10 AMEFHE Musikot(Syarpudaha)

2.12




#* 2.10

ME&HAFTT— 2 ZE—E Musikot(Syarpudaha)

annual season (mm) Large rainfall 1st=5th (mm/day) monthly rainfall (mm/m) missing (da
year rainfall . . year

(mm/y) rainy dry 1 2 3 4 5 4 5 8 9 10 rainy it
1973 1,260 1,176 180| 128.4| 65.6 56.0| 480| 400 0 0| 0 Eﬂl 617 84 0 61 0 61
1974 1,339 1,205 170 52.0] 428| 412] 408| 402 0 7 45 341 236 25 0 ]| 1 1
1975 1,899 1,687 319| 456 420 420] 414] 410 31 1 32 499 317 82 0 6 6 12
1976 1,668 1,426 187 54.0| 502| 470| 460| 428 0 42 159 501 253 5 0 1 9 10
1977 1,332 1,077 408 40.0f 39.0f 380| 330/ 30.0 0 26 138 357 191 51 0 7 10 17
1978 1,489 1,154 171] 120.0f 58.0f 56.0/ 42.0] 42.0 54 98 123 252 0 0 0 0 8 33 41
1979 1,575 1,271 331] 178.8 73.4] 654| 578 57.0 0 d 93 358 555 111 63 28 4 0 4
1980 2,538 2,280 357| 138.4[ 106.5 98.0/ 80.6] 80.4 50 OI 111 531 353 60 0 0 3 3
1981 1,760] 1,398 385| 52.0] 505| 505| 505] 505 68 36 171 418 248 7 49 11 0 11
1982 1,787 78.4] 705 59.0| 56.0 56.0 113 25 110 690 198 12 55 0| 0 0
1983 2297' 118.7 82.7 69.0] 65.3 61.5 17 71 144 656 475 189 0 0 0 0
1984 2 Z7ﬂ 108.0f 95.3[ 94.4| 854| 83.0 4 33 81 581 299 8 3 (j 28 28
1985 2,948 122.0] 107.0/ 98.0] 97.0 95.8 5 28] 126 642 896 229 0 0| 0 0
1986 2,426 2,008' 500| 120.0f 91.0] 720 715 64.0 11 109 107 619 249 70 3 2 0 2
1987 1,989 1,590} 321 96.0| 800| 642| 580] 57.0 38 72 172 604 275 49 0 1 0 1
1988 2,060 1,743 153] 212.6 95.0| 840] 832 72.0 60 41 129 242 0 26 0 29 1 30
1989 1,373 1,139 487 94.0| 68.7 540| 430] 425 10 28| 47 728| 211 124 17 29 0 29
1990 2,465 2,049 289| 883 840| 613] 592 502 95 22 128 622 402 58 0 0 0 0
1991 1,889 1,644 175 92.8 752 652| 600 52.5 34 49 70 438 602 312 0 6 al 0 0
1992 2,001 1,790 419 96.5 95.7 63.6] 57.0 56.0 0 19 63 690 443 48 7 OI 0 0
1993 1,689 1,335 225| 141.0/ 685| 555| 480] 415 92 127 80 460 206 0 0 0 0 0
1994 2,042 1,816 237] 170.0] 937 75.0 70.6 69.6 0 32 110 515 394 0 2 0| 0| 0 0
1995 2,356 2,038 261) 129.4] 114.0| 100.2| 8238 74.2 53 22 83 819 238 0 75 8 3| 0 3
1996 2,188 1858 455| 119.2| 91.2| 814] 77.0] 723 18 28 2 619 327 152 0 0 0 0 0
1997 2471 1,977 493 1425 738| 735 72.5 63.2 14 135 114 583 317 66 26 0| 0 0
1998 2,356 1,916 514 95.2 92.0| 882 76.0 68.0 110 93 73 616 393 87 51 0| 0 0
1999 2,746 2,249 638| 103.6] 835 807 77.4| 636 110 13 236 639 473 17 0 0 0 0
2000 2,843 2319 314] 129.2 81.5 758| 684 66.2 33 171 225 730 438 4 4 0| 0 0
2001 2,373 2,018 493| 840| 754| 714] 692 60.2 15 65 190 622 243 48 0 0| 0 0
2002 2,236 1,710 294| 1130 722 69.7] 62.2| 60.0 15 46 228 703] 292 56 5 0 0 0
2003 1,747 1,497 431 97.5 71.5 77.2) 617 57.2 70 11 37 0| 468 16 11 0| 0 0
2004 2,305 1,705 393 95.8 71.5 72.0| 69.0 66.9 0 59 303 685 183 177 3 0| 0 0
2005 2,256 1,967 369 922 835/ 815 695 695 58 5 14 690 254 102 0 of 0 0
2006 1,495 1,104 545 96.2 77.6 522 522| 410 65 62 116 536 484 7 48 39 QI 0 0
2007 1,946 1,501 387 70.0| 60.3 60.0] 51.2| 49.0 122 26 157 467 315 16 0 0| 0 0
2008 2,389 1,962 132| 67.0f 66.2 64.5| 60.6] 60.0 5 60 237 496 352 0 63 of 0 0
2009 2,030 1,391 571 70.0| 62.0] 57.0] 570 57.0 19 0] 29 473 513 480 91 0| 0 0

Maximum 2,948 2,464 638[ 212.6[ 114.0[ 100.2] 970/ 958 122 171—| 303 819 896 480 91 99 -
average 2,050' 1,695 354] 104.1 76.3] 680 622 58.2 37 46| 116 548 311 69 14 - |

1000 —+

2.11 SRR EHFEE Musikot(Syarpudaha)
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24, HRBFEHNREDEE

KIGH A NREBLFTT — % ORI | BERKHAWNET — 7 2 AW T R
MNEOHF 21T > 72,

YA TR, FRROT —# 2 RRICKFRRKHNELHEMAE L THEERINEZRET D
EEL, BT L & L TREEEGR 125 < O 1454 (Gumbel) . @—fi%{ b4
6534 (GEV), O ARFEEA 5345 (SqrtEt) & V72, AREELRR 1235 < ARE S Aild, AT
B OB FFOREMN D & B IVTAEARRED KRB £ 72 13K/ IMED 34 & L THm
FINZENIND S DO Th D, MESAELSNOSAIIL, BB Y 5E 0 A TE DN i KR &
IR EDORLEDMCHEE T 2HEICHH SN SO TH Y | Y4~ O I 1R E
WD AREMENBE S D, Lenn-> T, YA Tk, #EmAISE NN D BESm D 3
T (Gumbel, GEV, SqrtEt) #i%E L, ¥R/ " FHFAHESLSCIZ K > T SLSC fED
b/ WREZIRE LT,

2
SLSC = L (RT3 HE)

| 099 " “o01 |

£ =%i(si )2

Z ZiZ, SLSC DR N SRR
S0.99,80.01 : FAILENDOIEBIEMESR 0.99 B L ON0.01 IZxF T HIEHEL &

Si DA R A HEE R C AR L TR R

ri PRy T g TR a CH LT B R 4 XA NV ERHEER
BT Jo TEH U TR &

N DEROKRE S
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(1) HERBRAKIE

FHEERL L W=1/50 &9 2% (Gri#isias & s h oMLk 3.2 ekt & o
BEIZFIR) | A I EEHIET A 5K B N & % fl s e Lﬁﬁ%#d’ fl’i%%i'% 2.12 |
R~LTZ,

P FEYECIE GEV(Bajhang)., Gumbel (Bajura). Gumbel(Syarpudaha) 23 iEE
INb, FHEEE W=1/50 fHY OMeRK L &% # % &, Bajhang (Chainpur(West))

N5 3 A4 PoOREL L THRL/MEW 111mm/H | Bajura (Bajura) (% 163mm/
H . Musikot(Syarpudaha) % 204mm/H & #LHIFTORE &5 \—ﬁ%#kaCi@%mﬂi R
ZENA U7, i Musikot(Syarpudaha) OIS 23 E & 2,100m 72 DIk L
Bajura (Bajura) 1,400m. Bajhang (Chainpur(West)) 1,304m &KWV MEETH D =
EMRKTH D LRI D,

Xt 8 YA b ORI @ AR T 2,000m LA ETHLZ LEBETHE, bol

H AT 23 O Musikot(Syarpudaha) D= &% 3 %A M XTI T2 O3 %Y
Th o &HWr L7,
x 211 WMEHBFET
NO name elevation
(m)
Chainpur
202 . 1,304
(Bajhang)
Bajura
204 . 1,400
(Bajura)
Musikot
514 2,100
(Syarpudaha)
* 212 HEREETHR
Probable Daily Rainfall (mm/day)
Return Period Chainpur Bajura Musikot
(Year) (Bajhang) (Bajura) (Syarpudaha)
Gev Gumbel Gumbel
1.1 52.8 63.2 60.6
2 76.8 89.0 97.8
3 84.6 100.1 113.9
5 91.9 1125 131.7
10 994 128.0 154.2
20 105.1 143.0 175.8
30 107.9 151.6 188.2
50 110.9 162.3 203.7
80 113.3 1721 217.9
100 114.3 176.8 224.6
150 115.9 185.2 236.8
200 117.0 191.2 245.4
400 119.1 205.6 266.2
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%213 FRABNEHXREREEHKR (Chainpur (Bajhang) )

Name of River System Bajhang(Station202Chainpur)
Name river Bajhang(Station202Chainpur)
Name Spot Bajhang(Station202Chainpur)
number of data 54
o 0.4
Bootstrap number of the samples 2000
LN4PM of upper limit Value g -9999
LN4PM of lower limit Value b 0
K(Every year) = (Xp = X)/S 1.78
K(Non-every year) = (Xp = X)/S 1.78
Gumbel SqrtEt Gev
X-COR(99%) 0.968 0.944 0.994
P-COR(99%) 0.987 0.981 0.995
SLSC(99%) 0.05 0.078
|Logarithm likelihood —236.2 -237.2 -230.2
pAIC 476.5 4783 466.3
X-COR(50%) 0.983 0.975 0.986
P-COR(50%) 0.986 0.98 0.983
SLSC(50%) 0.081 0.152 0.041
probable rainfall return period Gumbel SartEt Gev
1.1 55.8 51.9 52.8
2 73.6 74.0 76.8
3 81.3 84.6 84.6
5 89.8 97.2 91.9
10 100.5 114.1 99.4
20 1108 1315 105.1
30 116.8 142.0 107.9
50 1242 155.7
80 131.0 168.7 1133
100 134.2 175.0 1143
150 140.0 186.8 1159
200 144.1 195.4 117.0
400 1541 216.7 119.1

x214 FERABNEHEBRRETHER (Bajura (Bajura)

~

Name of River System 32Bajura(Station204Bajura)
Name river 32Bajura(Station204Bajura)
Name Spot 32Bajura(Station204Bajura)
number of data 32
o 04
Bootstrap number of the samples 32
LN4PM of upper limit Value g -9999
LN4PM of lower limit Value b 0
K(Every year) = (Xp = X)/S 2.1
K(Non-every year) = (Xp = X)/S 2.1
Gumbel SartEt Gev
X-COR(99%) 0.99 0.985 0.989
P-COR(99%) 0.994 0.995 0.994
SLSC(99%) 0.032 0.029
|Logarithm likelihood -146.3 -146.3 -146.2
pAIC 296.6 296.5 298.5
X-COR(50%) 0.975 0.966 0.972
P-COR(50%) 0.982 0.983 0.982
SLSC(50%) 0.053 0.059 0.053
probable rainfall return period Gumbel| SqrtEt Gev
1.1 63.2 64.2 63.6
2 89.0 88.3 88.6
3 100.1 99.8 99.6
5 1125 113.3 112.1
10 128.0 131.4 128.0
20 143.0 149.9 143.6
30 151.6 161.0 152.7
50 175.5 164.2
80 172.1 189.3 174.9
100 176.8 195.9 180.0
150 185.2 208.3 189.3
200 191.2 217.3 195.9
400 205.6 239.7 212.2
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# 215 HERABNEHXEEREEHER (Musikot (Syarpudaha) )

Name of River System |Sharpudaha(Station514)

Name river Sharpudaha(Station514)

Name Spot Sharpudaha(Station514)

number of data 37
a 04
Bootstrap number of the 2000
LN4PM of upper limit Val -9999
LN4PM of lower limit V% 0
K(Every year) = (Xp — 2.09
K(Non—every vear) = (Xd 2.09

Gumbe| SartEt Gev

X-COR(99%) 0.988 0977 0.988
P-COR(99%) 0.987 0.979 0.991
SLSC(99%) [ o081] 0.05 0.038
| Logarithm likelihood -185.4]  —186.7] -184.9
pAIG 37438 3775 3757
X-COR(50%) 0.986 0.988 0.978
P-COR(50%) 0978 0.976 0.981
SLSC(50%) [P90088] 0083 0071
probable rainfall return period Gumbel| SartEt Gev
1.1 60.6 582 5738
2 9738 96.1 100.7
3 113.9 114.9 117.2

5 1317 137.6 1342
10 154.2 168.7 153.7
20 175.8 201.2 170.7
30 188.2 221.0 179.7
50 247.0 190.3
80 217.9 271.9 1995

100 2246 2841 203.6
150 236.8 306.9 210.7
200 2454 3235 215.6
400 266.2 365.1 226.5
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3. RHEM
KR 3 A bOWREGE LA RE L, WBEHE AR T 5, 5 ORI EE 5 |
ASROHBEBE L TS 3 A Mgkl L7z BElins & it &~ DO J57 15 T & 2 it Hifif
MPEEZREL, MHETNVEERT D2 & CHRENELOIRMEZHET 5,
7ok, MHEOREE BIEIRE 3 A b ORI E & 5 LRSI E DR E Th 5D
ZEMD Y= iEEMNGITRE LT,

3.1. RHEETILOERK

(1) RHAREFFE
MHEBERTEHNNE—HETHLZ &, JR 3 VA F b LIS Y LFEOUKH
Hib R 3 72 WU N T do W | JedslkiE A b FEE /N S <L 2 OIS I R B R 3D 72
WITITTH D Z &6 —ANZILS BRI SN TV D IS X Vit 2175 b D

ET5,
1
Q, = fR-A
22T, Qp D E— 7 & (md/s)
f DR EE GERNI FRROE 3.4 2BHR)
Rt DK B PN RN E (mm/hr)
A Dyt AE (km2)

(2) J‘EHE

HRY A S ORFHKIREORF DA TH D Z &b, RS ENTATO TR
A b B R L LB S Lz,

(3) AIEDDE
AR 0D H A7 HIESEI S AT20F, 0E Lifihnh 5y MR E T 18

LT,
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(4) FRi4HMHE
%5 3 YA b OEBRRIEIC K DU N I LB 2R AR Iz oW\ T, B A GIS
IZED A A TR FEGTRE T A TRHAE L#E 3.1~3.3 IR LT,

% 3.1 JRE#ExT (BAJHANG)

Descriptions Unit Remarks
Catchment Area=| 104.020|kn
Length of river reach= 18,992Im River Reach
Difference in elevation= 2182Im section
Slope of river= 0.115]1/8.70
Length of inflow basin channel= 1,637 |m
5 X ; Inflow
Difference in elevation= 810/m
- . Channel
Slope of inflow basin channel= 0.495|1/2.02 section
Catchment Area of inflow basin= 0.934 |kn

# 3.2 RiE#ET (BAJURA)

Descriptions Unit Remarks
Catchment Area= 27.270|kn
Length of river reach= 10,032Im River Reach
Difference in elevation= 1,464|m section
Slope of river= 0.146/1/6.85
Length of inflow basin channel= 1,735|m Inflow
Difference in elevation= 920/m
. : Channel
Slope of inflow basin channel= 0.530{1/1.89 .
. . 2 section
Catchment Area of inflow basin= 0.575 km
* 3.3 T (SYARPUDAHA)
Descriptions Unit Remarks
Catchment Area= 40.776| km
Length of river reach= 11,046Im River Reach
Difference in elevation= 1,788|m section
Slope of river= 0.162|1/6.18
Length of inflow ba§in chan.ne|= 1,322|m Inflow
Difference in elevation= 660/ m
- : Channel
Slope of inflow basin channel= 0.499|1/2.00 .
5 section
Catchment Area of inflow basin= 0.492 km
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BAJHANG

INTAKE
0 5Km
Catchment Area= 104.020 kit :-—5‘
Length of river reach =18,992m Scale= 1:100000

Slope of river=1:8.70

Length of inflow basin channel=1,637m
Slope of inflow basin channel= 1:2.02 (0.495)
Catchment Area of inflow basin= 0.934 kit

3.1 RE#ETEER BAIJHANG
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3.2 AJllHtET R BAJHANG

LONGITUDINAL PROFILE OF INFLOW CHANNEL AT BAJHANG
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3.3 AJll#tETE BAJHANG
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BAJURA

INTAKE

Catchment Area= 27.270 kit 0 2 Km

Length of river reach =10,032m

Slope of river=1:6.85

Length of inflow basin channel=1,735m
Slope of inflow basin channel=1:1.89 (0.530)
Catchment Area of inflow basin= 0.575 kil

Scale= 1:50000

3.4 BAJURA RE#ETETEH
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X 3.5 At BAJURA
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3.6 AlJIHEERED BAJURA
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SYARPUDAHA

0 2 Km

e

Scale= 1:50000

Catchment Area= 40.776 kit

Length of river reach =11,046m

Slope of river=1:6.18

Length of inflow basin channel=1,322m
Slope of inflow basin channel= 1:2.00 (0.499)
Catchment Area of inflow basin= 0.492 ki

3.7 mE#FETEER SYARPUDAHA
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X 3.8 ATt SYARPUDAHA
LONGITUDINAL PROFILE OF INFLOW CHANNEL AT
SYARPUDAHA
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(5) FHFREHK

RGP DOVEHARENI IR NI TH 5 Z L vn . =hE IS O H£% %k 0.70~
0.80 OHIPHA B ERRED 0.80 Z#H L7z, 723, BEHDOZYMEIZO>WTIX, 7rYx
7 M A NBLET DLy —b~ T PHIEZE U 72 AR D PR L HED MFAE L 7
W2 EPBHARETH D, Eo, WBMNORE, WEENT —2 NEWH, 7
B Y x 7 PRI T OZ L ORI LRV, D7D, R OE AL L
TARMEEERDFIET D Z ENHEEIND, RISTHRED 0.8 Th H5H. xEHk
I 1 HBRESFHhSND I & LD, £ T, MERGHIBWT, PKEEOR T
g 2 e KRS < R (BUKHEIZ PR3 2 BOREE ObE 2 e KIRIS S ffR) 222 & L,
HELEAKE—7 B2 L7568 TH, BUKIEICB T 2K EF 2/ LT
WHEEM DL B Z IR T D X OICHET L2 2 L TINO RNREEFZDOMIEZ XD Z
&L,

&34 KR ERERE

Hh SR R TR
DB L 0.75 - 0.90
=REWE 0.70 - 0.80
EIRD B DT E K UBHK 0.50 - 0.75
iR 0.45 - 0.60
MADLRDKEA 0.70 - 0.80
(LAt 1| 0.75-0.85
S dhs)NE | 0.45-0.75
FREOEELLEAN T TEH S KA 0.50 - 0.75

Hg R IRDB EAr S R A

(6)  HKELERR

1)

2)

BOKBNERFRENE, 10 Bt Eisniitln & fi A4 2 s AR &8 26 F 4
Lt PR O AR TR H B PR (k0 FE L7,

FINEA

AR OHEEIZH WO NDRBHRFIELE LT A—_A KL 7 T =~ AN D
Bo —_ARIL, BAROIIHIRILFEEIIZHENTWAEAXT, —FH, 7T —~v
RUTFEANIR (FEfis 0> D B _ B BE T 2 £ TCOMOYKHEE) oRE
(2km? DL EPONS 2km? Ai) 128 UC, B CEFREE) 2Lk 2856 &
—EDFRNRFR (T 7K T8 B X 48 K O L ek 1256k LU C 30 43, sk Xk o %) L
T20%7) #RIRTDHFETHD,

WMIE T, BRGHRIBOMAIREES DTS 2km2 Kl TH 2 Z & W RITHEA
IKEE DS AEH 12 BREU L BAR TH D Z L b, HE 3O TITBWT
7 Z =~ RO T2BRmE X (23T 2 AR 6=20 O &8 Lz,

AT T B ]
B PR 2z HET 5 FiEE LTHEAREZES LTV DT, S RHTEIZIES 7T 6E
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RFEELELTI T~ ABLOVTFAADRREST N D, TEN 0w A RHFITIRD
LBV THD,

7 AN £ ¢ — RIS EH AN T £1/20 OHBE
« LF T — RIS EH AN T >1/20 OHBA

WA ClE, SR RIRILORE AR A NT S V10 UL EORAR TH 5 Fn b,
NFAREBRAT 5,

T NRUT L D ARG O E R T REREIE, 240241, Bajhang T 58.0 47, Bajura
T 26.5 53 & O Syarpudaha T 27.5 /3 EE &S5,

T

| XL

LI W=2o(—j L F3)
w |

<, DRI ()

DRGE R O R AR E TOE S (m)

CRGE R O i B R LR £ TOAKEERE (m)
D UOKEREIEEE (m/s)

- >
— —

=R

(nEde e L F ) ]

o FRERE | ERWES | THRIFES EaE HEE FOE SAIE T B R
(m) (m) (m) (m) (/1) (m/s) (min)
BAJHANG 18,992 3,820 1,638 2,182 8.7 5.5 58.0
BAJURA 10,032 3,060 1,596 1,464 6.9 6.3 26.5
SYARPUDAHA 11,046 3,000 1,212 1,788 6.2 6.7 27.5
3) A K EZERFRE

YOKBIEREE (RARE +W0ER FREE) 2R E Lo Rae R 3.5 [THEA LK,
Bajhang < 78.0 47, Bajura T 46.5 473 X U" Syarpudaha T 47.5 53 & 72 %,

B JG)IREROF IR ET — 20, MERHT — 2 NN thn, ey
=7 FXRPIRTOR PR OERAM & L TARBEERENFET D Z ENEEIN
%o £ I T, MEERGHIBW T, PoKFFOFR TR 2 5 KR < flEfr (BUKHEIZ B2
HEREE DOME Z e KRS HifR) 7752 L &L, BELEAKE—2 s a b L7
BHETH, BUKIEIZEB T 2K B2/ S < L THIEMEYORZEMEZ AT DL 91
BET 22 TCINORBEEZRORNCEK D Z & & LTz,

#* 35 HKINEFHEETHER
Total
SN Inflow time River flow time | concentration
’ T1 (min) T2 (min) time
TC (min)

BAJHANG 20.0 58.0 78.0
BAJURA 20.0 26.5 46.5
SYARPUDAHA 20.0 27.5 47.5
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(7)  BKEERBRNFEHRERRE

WMIHE ORI RNEBRITNILIBRET — % LOMFE LRV, LR - T, Pkl
RERINBERE TR 1T B &0 S T DM B RV, ZoREHTIELE LTI,
W R NS R A X IT b b,

MR e L7e e, AMEEEFR LRV G T A—2081%, wiic 1 @ (T
DR L FEH) WHFEE AR 3 (0 F L mRHTS 1 OFERE T IR DR
ThHHZENHD, ZHIZED, SFETIE, WET — X OF{EREICEA . Rk
EBEEN LD ER AT 5,

MR L0 BE L BB AGEE1L, Bajhang T 59.4mm/hr, Bajura T
83.9mm/hr ¥ L O¥ Syarpudaha T 82.7mm/hr TH 5,

) :Rn[%)a e
24\ T
ZIZT, Re DOPEIRERIRE (mm/hr)
Ra4 : H & (mm/day)
T Dtk EERER (hr)

347.1 5 S

ZZT, Re ORISR EE (mm/hr)
Ras ! H i E(mm/day)
T b K )RR (min)

& 3.6 HMAKIERMANTHEREEEER

PR EI R ] H V= S5 6% R R
(min) (mm/day) (mm/hr)
(1) (2)
Bajhang 78.0 204] 594 38.1
Bajura 46.5 204 83.9] 42.2
Syarpudaha 47.5 204 82.7 42.1
(1) Pyis=
(2) AR

(8) LHNEAZR
THHRAFRIZOW T, THOEH R ) RS B e (52) R EH R 56
6 HiiE T 6.2 TR ARO P T, BB THH T R OVR i, ELFET 1L D 3E bR
AR I0% LI TNDZ D I NERA LT,
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