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3 COST ESTIMATE FOR CDPP PRIORITY PLANS FOR
COMMUNITY INFRASTRUCTURE DEVELOPMENT

Chapter 3 carries out the cost estimate for the four priority plans presented in Chapter 2.

3.1 Basic Conditions of Cost Estimate
The cost estimate of the project was made under the following two conditions:

(1) People's Participatory Program (PPP) Basis
(2) Local Competitive Bidding (LCB) Basis

3.1.1  People’s Participatory Program (PPP) Basis

Civil engincering works will be carried out on the contract basis under an initiative
involvement and participation of beneficiary villagers (refer to as "villagers" herein after)
in associate with NGO(s), for the following projects:

(1) Rural Road Rehabilitation Project in Namtat/ Tilar Area,
{Described in Section 2.1 in detail)

(2)  Rural Water Supply Network Development Project in Chisapani Avea.
(Described in Section 2.4 in detail)

The NGO(s) who undertake these works will be selected, judging from their management
and supervising experiences and skills in the past similar project they had been involved,
evaluated by some third parties.

i) These organisations or groups should consist of several enginecrs, and
they are expected to train villagers for the maintenance work as well as for
a further sustainable development in the future.

i) Collection and transportation of materials are classified into two types as
described in Section 3.2.1 (listed in Table 3.3.1 for detail). Basically,
aggregates such as boulder, rubbles, cobbles, etc. will be cellected by
villagers. However, other construction materials such as steel bars, gabion
wire, cement, and other ready-made/ precast materials such as pipes and
plastic tanks will be fully supplied by a certain agency or organisation
under accurate quantity estimation by NGO(s). Thesc materials will be
transported by vehicles up to motorable road-head, and then transported by
villagers to the respeclive sites.

i)  Compensation to the villagers for participation effort will be made in cash
payment within the respective project budget.

iv)  ‘The construction of the above civil works will be mostly carried out by
common labourer under proper technical instruction by project engineers,
using simple construction tools and equipment, such as portable mixer,
portable lammer, vibrator, etc. However if machinery and equipment are
required, it will basically be provided by the NGOXs), in co-operated with
funding agencies..
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3.1.2. Local Competitive Bidding (LCB) Basis

Civil enginecring works will be constructed on the contract basis. The contractors who
undertake these works will be selected through local competitive bidding. The
construction of such civil works will be cavied out by using construction machinery and
equipment which will be provided by the contractors. Villagers may participate in simple
labour works, such as collection of materials or simple construction works with tools, or
light equipments, if required. The following projects will be carried out under LCB
basis.

3) Micro-Hydropower Plant Project in Namtar/ Tilar Area
{Described in Section 2.3 in detail)

4) Rehabilitation of Namtar Irrigation Project in Namtar/ Tilar Area
{Described in Section 2.2 in detail)

The Contractors who undertake these works will be expected to transfer some sustainable
skills and technologies to the villagers uscful for the maintenance of the system, through
partially employing them as common labourers,

3.2  Market Price Survey
3.2.1 Matenal Price and Labour Cost

‘The unit prices of materials and labour waged are estimated at 1996/ 97's price level,
making reference to the Garrigaon Irrigation Project, an example scheme conducted under
people’s participation program. This project had been carried out in Phedigacn, Palung
VDC, Makwanpur District, during February, 1996 to July, 1996, under assistance of
HMG-N/ILO/ IFADY WEFP.  Information was also oblained from the Makwanpur district,
the Ministry of Local Development, District Irrigation Office of Makwanpur District and
the market investigation was done in Hetauda and Kathmandu. The list of unit price
obtained through investigation in the Makwanpur District (Hetauda) as well as
Kathmandu are shown in Table 3.2.1.

Other assumptions are as the following:

(1) The cost estimate for the community infrastructure project is in local (L.C.)
currency portions only.,

(2)  The exchange rate used for the cost estimate is as follows:
USS 100 = NRs. 5575 = ¥ 109.10, as of June ilth, 1994.

3.3 Unit Rate Analysis

The unit price for construction materials at respective sites are amalysed under the
following conditions:
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3.3.1 Unit Rate for Major Construction Materials

Construction materials are classified into two groups; aggregates and other construction
materials.

Aggregates,

Aggregates, such as boulder, mbbles, cobbles, etc., are assumed to be collected within 2
km from the respective sites, under people's participation program. Therefore, cost for
collection of these materials are assumed to bear associated transportation cost. For sand,
transportation cost is added at Chisapani and Namtar areas. In Chisapani, sand has becn
transported from quarry site in Palung bazaar by porters who charges NRs.1/ kg. In
Namtar, sand is available within 2 km from the respective sites, and assumed to be
transported by trucks. In Phedigaon and Phatbazar area, sand quarry is ncarby and
villagers effort has been expected.

Other materials

On the other hand, the cost for other materials are assumed to be supplied and transported
by private pariies, hence the unit rate for materials at site bear transportation cost and
indirect costs, such as contractors profit and government tax,

The unit rate for construction materials at each of three construction sites (Namtar,
Chisapani, Phedigaon) are listed in Table 3.3.1.

3.3.2  Unit Price Schedule for Major Construction Work Items

The unit price schedule for the major construction work items at respective sites  are
analysed under the following conditions:

Unit price for major construction work items on PPP basis

The unit price schedules for the major work items on PPP basis merely consist of costs
for specificd quantity of labour, materials (Yother materials" bear indirect cosl, as
described in the previous paragraph) and equipments (tools). Finally, indirect cost such
as contractor's profit and government tax will not be added to these unit prices schedule,
therefore, the government lax should be exempted from PPP based construction works.

Unit price for major construction work items on LCB basis

The unit price schedules for the major work items on LCB basis are estimated based on
those of PPP basis. Since transportation costas welf as indirect cost have been omitted
in the unit rate of aggregates as described in section 2.1.3, 10 % is added on price
schedule for PPP basis at first. Then 15 % of total price is added as contractor's profit,
and finally another 5 % of total price is added as the governmenat tax portion. Therefore,
the unit prices on LCB basis have increased by a total of 30.25 % from those of PPP
basis. .

Tables 3.3.2 through 3.3.4 summarise the site-wise unit prices for major construction
work items on both PPP and LCB bases (Table 3.3.2), the cost of labour components
within each site-wise unit price on PPP basis (Table 3.3.3) and LCB basis (Table 3.3.4) ,
respectively. : :
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The unit prices are divided into the following four (4) work groups:

Work Group Price Item No.

Earth works 0l - 05
Concrete works 06 - 07
Stone works 08 - 14
Other miscellaneous works 15 - 16

3.4 Cost Estimate

The cost estimate is made at the price level in 1996/97. For all works, the cost is
estimated first at the unit price level, based on the work quantities shown in Bill of
Quantities. The Bill of Quantitics are estimated for preliminary design under feasibility
tevel.

As described in the Main Report, the feasibility level preliminary design was made for the

following three priority out of four priority plans for infrastructure development works in
the Study Atreas, respectively:

Priority plans
Namtar Area:

- Rural Road Improvement Project
- Micro-Hydropower Development Project

Chisapani Area:

- Rural Water Supply Nelwork Development Project

Priority plan (Designed by District Imigation Office)

In Namtar area, preparation of an irrigation rehabilitation project is undertaken by District
Irrigation Office of Makwanpur District. Therefore, only the features of this project will
be introduced in Section 3.5.2.

- Rehabilitation and Improvement of Namtar [rrigation Project

3.4.1. Direct Construction Cost
The cost estimate was therefore made for each work based on the unit prices described in
the previous sections and work quantities obtained through its feasibility level design.
The total construction cost for civil works for each of the above four projects has been
estimated and summarised as follows:

{1) Rural Road Improvement Project in Namtar/ Tilar Area:

NRs. 3.038 millions (US$ 54.5 thousands, Table 3.5.1)
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(2) Rehabilitation and of Namtar Trrigation Project:
NRs. 4.50 to 6.00 millions (US$ 75 to 110 thousands, Table 3.5.3)
(3) Micro-Hydropower Scheme in Namtar/ Tilar Area:
NRs. 5.454 millions (USS 97.8 thousands, Table 3.5.4)
(4) Rural Water Supply Network Development Project in Chisapant Area:
NRs. 1.968 millions (US$ 35.3 thousands, Table 3.5.5)

3.4.2 Indirect Cost

For small scale projects, especially for people’s participation program basis, indirect cost
mainly consists of engineering service/ technical support and physical contingency. The
cost for preparatory work, which may be relatively very small compared to those of

construction of mechanical measures for disaster prevention, is assumed to be covered
within the former category.

(1) Engineering service/ Technical support

Engineers are expected to conduct detailed survey, detailed designs as well as a further
technical support to a community based project for sone period of time, so that the people
will be trained and the project becomes sustainable. This cost is assumed to be 30 % of
the construction direct cost (20 % for Micro-hydropower Praject in Namtar/ Tilar, due to
its characteristics as "plant type'.

(2)  Physical contingency

Physical contingency covers the fluctuation of direct construction costs, and assumed to

be 20 % of the sum of direct construction cost and cost for engineering service/ technical
support.

3.4.3 Cost Estimate for Total Project Cost
Finally, cost estimate for the total project cost is the sum of direct and indirect costs. The
total project cost for each of the four prioritised/ project for community infrastructure
development was estimated and summarised as follows:
(1) Rural Road Improvement Project in Namtar/ Tilar Area:
NRs. 4.739 millions (US$ 85.0 thousands, Table 3.5.1)
(2) Rehabilitation and of Namtar Irrigation Project:
NRs. 7.0 to 8.0 millions (US$ 12510 145 thousands, Table 3.5.3)

(3) Micro-Hydropower Scheme in Namtar/ Tilar Arca:
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NRs. 7.854 millions (US$ 140.9 thousands, Table 3.5.4)
(4) Rural Water Supply Network Development Peoject in - Chisapani Area:
NRs. 3.070 millions (US$ 55.1 thousands, Table 3.5.5)

Cost estimate for each of the individual project will be explained in detail in the following
sections 3.5.1 through 3.5.4.

3.5. Cost Estimate for Priority Projects for Community Infrastructures
3.5.1  Rural Road Improvement Project in Namtar/ Tilar Area:

The cost estimate of the project was made under the conditions of 'People's participation
program' basis at Namtar/ Tilar, as described in the preceding sections.

‘The major components for the 1ural road improvement are as follows:

Gabion structures (checkdams, prop walls), Side-ditch {wet masonry and dry mubble
masonry types), Surface drainage (stone pitching), Drainage pipe culvert (RCC pipes)
and Drop-chutes (vegetated riprap). Based on the work quantities estimated in Section
2.1.1 of this Sector Report, the construction cost as well as the total project cost for the
rural road improvement project in Namiar/ Tilar Area are estimated.  The total project
cost is estimated at NRs, 4.739 millions (US$ 85 thousands}, among which the total
construction cost is estimated at NRs. 3.038 million {(US$ 54.5 thousands) as is
summarised in Table 3.3.1. It is noted that the miscellancous cost, which is given as
20 % of the total direct construction cost for major works, basically should bear the cost
for the following items: minor work items such as for vegetation and extra materials for
the future development as well as spare parts for the maintenance of the system, such as
gabion wices, cement, RCC pipe {or culverts, etc.

Table 3.3.2 shows the breakdown cost for the major work items. Besides the cost
estimation on PPP basis, estimation on LCB basis, which includes contractor's profit as
well as government tax, is given in the right column of the same table as a reference.

The organisations or groups who undertake these works should consist of several
engineers, and they are expected to technically support the community through training
villagers for the basic construction works, maintenance works as well as a further
sustainable development in the future. In this way, it is expected that basic appropriate
technologies and skills, such as an adequate establishment of gabion boxes, excavation of
side-ditches, etc. to be transferred to the community.

3.5.2  Rchabilitation and of Namtar Irrigation Project:

The survey, design and cost estimate of the system has been undertaken by the District
Irrigation Office of Makwanpur since July 1996. The proposed major construction work
iteins are as follows

Intake structure (side intake type); Head reach canal (reshaping of existing canals: 1.0 km

on Dungeon side, and 2.5 km on Namtar side); Suspended aqueduct over Manhari khola
(clear span; about 100 m); Crossing structares (15 nos.); and reshaping of main canal
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(about 3.5 km). Among these works, the most expensive item will be the suspension
aquedact, of which the cost for construction is estimated to be in the range of NRs. 2to 3
millions {on direct cost basis), and the total construction cost of whole system is to be in
the range of NRs. 4 to 5 million (on direct cost basis), respectively. Thus, the cost for
the said aqueduct will be estimated to be about 55 to 65 % of the total construction cost.
Finally, .the total project cost is estimated to be in the range of NRs. 700 to 300 millions.

3.5.3 Micro-Hydropower Scheme in Namtar/ Tilar Area

The cost estimate of the project was made under the conditions of "Local Competitive
Bidding (1.CB)" basis at Namtar/ Tilar area, thus the construction cost bears contractors
profit as well as the government taxes, as described in the preceding sections.

‘The major components of the scheme are as follows:

Intake works {constructed on Checkdam D-1) on the Manahari Khola; Desiliing basin
with Spillway (wet stone masonry and valves); Connecting pipe (6 kgficm2 HDP pipe
1.D. 250 mm), Revert/ Stream crossing structures (wet stone masonry, 5 nos.); Forebay
tank {wet stone masonry and sluice gate); Generating plant and distribution system (Plant:
20 kW, distribution line: 9.4 km).

The work quantities for construction is estintated on a preliminary design basis as is
summarised in Section 2.3 of this Sector Report. The total project cost is estimated at
NRs. 7.854 million or USS 140.9 thousands, of which the construction costs have been
estimated at NRs. 5.442 million (or US$ 97.6 thousands), as is summarised in Table
3.5.3.

It is noted that an amount of 100 lit./ sec. of water will be introduced through intake
constructed on Checkdam D-1, and generates about 18 kW of clectricity, distributed to
140 households as well as communily facility such as Kalika Secondary school, health
post, etc. Surplus amount of water could be used for supplemental irrigation by initiative
effort of the villagers in the area.

3.5.4 Rural Water Supply Network Development Project in Chisapani Area

‘The cost estimate of the project was made under the conditions of 'People's participation
program" basis at Chisapani, as described in the preceding sections.

The feasibility level preliminary design was made for the rural water supply network
development in Chisapani Area for 78 households and a school, as described in the
Section 2.4 of this Sector Report. The major components for the network are as follows:

Intake protection structure (precast unit), storage tanks, distribution tanks (both in RCC),
delivery tanks, household storage tanks (both in plastic tanks), related struciures (precast
unit), and BDP pipclines.

Based on the quantity estimate given in Chapter 2 hereof, the project cost, including costs
for engineering service as well as physical contingencies, is estimated at NRs. 3.07
million (US$ 55.1 thousands). Among this, total construction cost for the project was
estimated at NRs. 1.968 million (US$ 35.3 thousands) as summarised in Table 3.5.5. It
is noted that the miscellaneous cost, which is given as 20 % of the direct construction
cost, basically should cover the cost of extra materials and spare parts for the maintenance
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of the system, such as pipes, cement, pipe fittings, extra plastic tanks for the future
development, sprinkler unit, etc.

Since the network is divided into three major blocks (systems), system-wise breakdown
of the associated direct constiuction cost for the major components are also summarised in
Table 3.5.6.
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Table 1.1.1 Important Factors in Design of Rural Water Supply Scheme

(1/4)

Design Criteria for the Design Guidelines for Community Based Gravity Flow Rural Water
Supply Schentes published by HMG-N/ UNICEF

n

10.
11

12,

Table A-1: Domestic Water consumption Figures:
It shows the common basic water demand on per capita basis.

Table A-2: Institutional Water Consumption Figures:
It shows some basic idea of water demand at school and health post

Table A-3: Water Demand Projections:
It explains the definition of how water demand should be estimated

Safe Yield = 0.9 * measured source yield at the peak of the dry season.

Consumption Pattera:
It shows water consumption pattern during a day in percentage.

Peak Flow Factor for the above consumption pattern = 3
The peak hours of a daily consumption is explained as between 7:00 - 12:00

Storage Tank Capacity:
A suggested method for determining storage tank capacily is explaincd by a graph
and table

Flow Velocity:
Suggested maximum and minimum flow velocities within the pipeline are

“explained for various cases.

Table A-9: Suggested Tap Ilow Rates:
Suggested tap flow rates are explained for design water supply level

Static Head: Acceptable static head for various types of pipelines are explained,

Table A-11: Residual Head
Acceptable residual head for each of the components are explained

Table A-12: Maximum Distance of Standpost Location from Users
Guideline for determining a location of a standpost/ tapstand is explained.
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Table 1.1.1 Important Factors in Design of Rural Water Supply Scheme
(2/4)

Design Criteria for the Design Guidelines for Community Based Gravity Flow Rural Water
Supply Schemes published by HMG-N/ UNICEF

Table A-1: Domestic Water consumption Figures

Type of Supply Arca Daily Water consumption
Rurat Village 45 Ied
Bazaar Arca 60 Ied

lcd = litre. per capita. per day

Table A-2: Institutional Water Consumption Figures

- School I0Vd  perstudent
- Health Post 1000 /d  for out patients only and without improved
sanitary condition e.g. WC
3000 Md  for out patient only with improved sanitary
condition

Table A-3: Water Demand Projections

- Present Water Demand At the time of survey

- Base Year Water Demand When consiruction is completed and water scheme is
commissiongd.

- Design Water Demand After 15 or 20 years service life

Safe Yield = 0.9 * mcasured source yicld at the peak of the dry season.

Consumption Pattern

Table A-4: Water Consumplion Paltern

Houwrs % of Daily Demand
05:00 - 07:00 25
07:00 - 12:00 35
12:00 - 17:00 20
17:00 - 19:00 20
19:00 - 05:00 Negligible

Peak Flow Factor for the above consumption pattemn =3
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‘Table 1.1.1 Important Factors in Design of Rural Water Supply Scheme

(3/4)

Design Criteria for the Design Guidelines for Community Based Gravity Flow Rural Water
Supply Schemes published by HMG-N/ UNICEF

7.

Storage size in % of daily demand

b)

Storage Tank Capacity

The storage tank capacity should be estimated on the basis of foliowing graph:

A

45

PERS

25

e
5 )::{—W n,___T ;|

™

0 | »
I 1.2 14 16 1.8 2 22 24 26 28 3
Q inflow 7 Q design demand
Pretiminary storage can also be estimated on the basis of following method.
Table A-5: Balancing Storage
Supply Meets Demand In Hours Houss Hours Hours Hours
18-24 15-18 12-15 9-12 <9
Storage Volume 10 3 6 4 0

{hours of average demand)

Flow Velocity
Minimum velocity
On stream intakes, if no sedimentation is provided, the minimum ftow velocity shall be:

- In down hill stretches 0.8 m/fs
- In up-hill streiches 1.0 m/s

If a sedimentation is provided, the minimum flow velocity can be reduced to:

- Indown hill stretches 0.4 m/s

- In up-hil stretches 0.5 m/s
Maximum velocity

- Desirable 2.3 m/s

- Maximum 10 m/s
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Table 1.1.1 Important Factors in Design of Rural Water Supply Scheme

(4/4)

Design Criteria for the Design Guidelines for Community Based Gravity Flow Rural Water
Supply Schemes published by HMG-N/ UNICEF

10.
a}

b)

1L

12.

Table A-6: Suggested Tap Flow Rates

Design Water Demand (1/d) Peak Flow Rate (I/s) Remarks
4,500 - 6,000 0.20 Baraar
3,300 - 4,500 0.15 Bazaxr
3,375 - 4,500 0.15 Village

When the design demand is less than 3,300 Yday, the tap flow is 0.1 Us.
Table A-7: Static Head

Transmission main

- For HDP pipes pressure class 10 kglc:n2 not more than 100 m
- For Gl pipes pressure class conforming to BS 1387 medium grade not more than 160 m
- Por more than 160 m usc welded joints for pipe & fittings

Distribution {ines

- Acceptable 63 m
- Exceptional cases 80 m
- With self-closing taps (c.g. Jayson Taps) 20m

Table A-8: Residual Head

Sinucture Residual Head

- Standpost Desirable 5m
Acceplable upto l5m

- BPCS and Storage tanks 10to 15 m

Table A-9: Maximum Distance of Standpost Location from Users

Walking Distance Desirable In Exceptional Cases
- Heorizontal 150 m 250 m
- Veriical 50 m 40 m

Design population per standpost: 100
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Table 1.1.2
Check List for Implementation of Rural Water Supply Network Development

Responsibility of Beneficiaries f Users Commiltee

For implementing a community water scheme, the responsibilities of the
implementing agencies should be clearly defined. The responsibilities of the
users committee at different stages of the scheme imiplementation cycle would be
as follows:

Planning Phase

The committee will participate in the following tasks during the planning phase:

- Make innitial request for the scheme based on demand-led approach

- Form a Water Users” commitiee with at least two woman members

- Seleciion of source and its regular measurement

- Involve actively during both pre-feasibility and feasibitity study

- Resolve source disputes

- Clear the source area where intake is to be built and make access track
wherever needed

- Get fully informed and agree for deisgn and cosl estimate of the scheme

- Collect maintenance fund at the agreed rate for each Delivery tank {equivalent
to Tap stand)

- Establish a protection zone around and on the catchment of the sovrce and
plant suilable tree species with assistane of district forest office

- ldentify and recruit a VMW for the operation and maintenance caretaker
(preferablyfemale) and two health workers (sewikas) for each delivery tank

- Involve the actual beneficiaries (women members also) to decide delivery tank
location

Note: VMW = Village maintenance worker; OnG = on going; NY = not yet done

Construction Phase

The committee will mobilise the focal community for the following tasks:

- Digging trench and backfilling

- Collecting and supply local materials such as stones, sand cfc.

- Excavating at intake, storage tank, distnbution tank, etc.

- Transporting pipes and other construction material from road-kead to scheme site

- Unskifled labour for construction of intake, slorage tank, distribution tank, ete.

- Organizing and managing store taking respoasibility of cement, pipes,
together with implementing agency.

- Keeping minutes of all expenditure and decision on the scheme development.

- Organising regular meeting and solve atl Jocal problems

- Providing necessary support {0 the construction in charge

- Acquining land for intake, storage tank, delivery tank, etc.

- Supervising construction and control quality in co-operation with
the construction in charge

Operation and Maintenance Phase

Users” Committee will undertake the folllowing activities during
the operation and maintenance phase

- Collect money on regular basis to pay the YMW and purchase spares

- Supervise the VMW

- Grganise labour contribution for maintenance and repairs

- Supervise the delivery tank group and encourage them to participate more
in spreading the health and hygicne education message to beneficiaries

- Co-ordinate with village development commitiee
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Table 1.1.3 Check List for Step by Step Implementation Procedure for
Rural Water Supply Network

The steps for implementation for a community based gravity flow rural water
supply network devetopment in Chisapani Area are as follows:

Request for the scheme by the user with VDC's recommendation
Pre-feasibility study
Formation of Users' Commitice
District Assembly priorities for feasibility study
Feasibility study
- Hydrological
- survey of all potential water sources
- regularly monitor the selected sources
- Social aspects
- assessment of the felt need
- assessment of the community cooperation and interest
- location of the delivery tanks (equivalent to "Tapstand™)
- Health / sanitation activities
- Selection of villge woman workers
- Technical
- Altimeter (or Abney level) survey of the altitudes of intake,
storage tanks, distribution tanks, etc.

% % N % %

Initial layout
Preliminary cost estimate of different optins
Districts assembly selects scheme for construction
Detail Survey with Abney or Theodolite or Automatic level
Final assessment of the safe source yield
Final layout of the scheme
Dasign, cosl estimate preparation
Users' Commiittee agrees on the service level, the design and cost
estimates of the scheme
Agreement with Users’ Committee
Identification of the VMW and the formation of Delivery tank Group
Training of the users’ committee Village Health Workers
Procurement of the materials, and then transportation to site
Construction activities
On the job training ofnthe VMW and health workers
Completion Ceremony

- Provide ownership certificare

- Fix renumeration of VMW

- Provide extra tools and materials to VMW

- Fill completion Report
Operation and maintenance
Training of VMW, Users' committee, Village Health Workers,
Delivery tank Groups
Monitoring and Evaluation
Provision of spates and materials through cooperatives

LI I R R R )

* oK X % X % ¥
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J:ICA § DISASTER PREVENTION STUDY
IN THE CENTRAL DEV&L&%"}’{E&JT REGIWON OF NEPAL
i -

Table 1.4.1  Available Turbines in Nepal (under 100 KW)

Turbine Type Power Quipui(tMax) Power Quiput(Min) Head(Max) Head{Min)

(kW) (kW) (m) (m)
Propeller 5 i 5 1
Turgo i0 2 20 4
Turgo 10 2 20 4
Crossflow 50 ] 30 5
Crossflow 50 5 50 5
Crossflow 50 1 - 12
Crossflow 250 3 100 3
Pelton 50 1 150 25
Pelton 100 1 150 30
Pelton 1000 100 1000 100
Francis 1000 100 150 5

Source; Micro-Hydro Design Manual by Intermediate Technology Publications 1993,

Note;  The above turbines can be supplied by Nepalese manufacturers.
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JCAJ CISASYEA PREVENTION STUDY
IN THE CENTRAL DEVgLPOE;J E;{T REG!ON OF NEPAL
HHEX -

Tabie 1.4.2.1 Potential Number of Biogas Plants and Potential Biogas Production(1/2)

Potential Number Potential Biogas
District of Biogas Plants Production

(No.} (%) (1030 x m3) (%)
Mountain Region: 9,650 0.75 3,715 0.56
Sindhupaltchoke 1,578 0.12 598 0.09
Dolakha 1,493 0.12 397 0.06
Sankhuowasabha 933 0.07 169 0.06
Bajhang 9206 0.07 362 0.05
Taplejung 805 0.06 362 0.05
Bajura 790 0.06 348 0.05
Kalikot 699 0.05 287 0.04
Darchula 659 0.05 248 0.04
Solukhumbu 489 0.04 203 0.03
Jumla 427 0.03 162 0.02
Mugu 276 0.02 115 0.02
Humla 267 0.02 89 0.01
Rasuwa 146 0.01 83 0.01
Dolpa 106 0.0l 62 0.01
Mustang 61 0.00 22 0.00
Manang 21 0.00 8 0.00
Hill Region: 455,038 35.46 243,023 36.48
Syangja 27,895 2.17 11,547 1.73
Gulmi 19,658 1.53 10,677 1.60
Sindhuti 18,086 .41 10,114 1.52
Khotang 17,734 1.38 9,822 1.47
Dhading 17,528 1.37 9,261 1.39
Kavrepalanchok 16,966 1.32 8,751 [.31
Baglung 16,337 1.27 8,695 1.31
Surkhet 15,915 1.24 8,477 1.27
Bhojpur 15,699 1.22 8,15t 1.22
Arghakhanchi 14,723 1.15 7,845 1.18
Ilam 14,492 I.13 1,797 1.17
Aghham 14,486 [.13 1,789 .17
Palpa 14,200 i1l 7,673 1.15
Salyan 13,867 1.08 7,628 E15
Makwanpur 13,348 1.04 1,519 1.13
Dailekh 13,334 1.04 6,717 1.02
Tanahu 13,239 1.03 6,689 1.00
Rukum 12,606 0.98 6,570 0.99
Panchthar 12,478 0.97 6,383 0.96
Pyuthan 12,140 0.95 6,344 0.95
Baitadi 12,088 0.94 6,108 0.92
Rolpa 11,736 0.21 6,105 0.92

Source: Present Structure of Biogas Sector in Nepal by Consolidated Management Services Nepal, #1993
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JICA f DISASTER PREVENTION STUDY
IN THE CENTRAL DEVE{OPME;H REGION OF NEPAL
ANNEX -

Table 1.4.2.1 Potential Number of Biogas Plants and Potential Biogas Preduction(2/2)

Potential Number Potential Biogas
District of Biogas Plants Production

(No.) (%) (1000 x m3) (%)
Qkhaldhunga 11,632 0.91 5,772 0.87
Ramechhap 11,565 090 5,694 0.85
Kaski 10,872 0.85 5,618 0.84
Kathmandu 9,140 0.71 4,873 0.73
Parbat 8,119 0.63 4,837 0.13
Myagdi 7,586 0.59 4,798 0.72
Lamjung 7,490 0.58 4,761 0.7
Dhankuta 7,362 0.57 4,660 0.70
Terhathum 1,266 0.57 4,011 0.60
Udayapur 7,240 0.56 3,962 0.59
Jajarkotl 6,314 0.49 3,870 0.58
Bhaktapur 5,897 0.46 3,768 0.57
Nuwakot 5,236 0.41 3.458 0.52
Lalitpur 5,108 0.40 2,135 041
Dadeldhura 3,986 0.31 2,120 0.32
Gorkha 1,670 0.13 1,364 0.20
Tarai Region: 818,504 63.79 419,450 62.96
Rupandehi 63,367 4.94 32,856 4.93
Siraha 62,658 4.88 32,751 492
Dhanusa 55,466 4.32 28,753 4.32
Morang 54,533 4.25 28,027 4.21
Sarlahi 53,704 4.19 26,380 3.96
Saptari 49,988 3.90 25,166 3.78
Rautahat 45,596 3.55 23,138 347
Chitawan 41,767 3.25 23,031 340
Nuwalparasi 41,141 3.21 21,604 3.24
Kapilbastu 39,728 3.10 18,878 2383
Parsa 37,310 291 18,212 273
Dang 37,133 2.89 17,968 270
Bara 36,885 2.87 17,881 2.68
Kailati 35,975 2.80 17,648 2.65
Banke 32,018 2.50 17,591 2.64
Kanchanpur 32,006 2.49 15,888 2.38
Mahotlari 31,833 248 15,645 2.35
Sunsari 31,773 248 14,850 223
Jhapa 27,753 2.16 13,425 2.02
Bardiya 7,870 0.61 9,758 1.46

Total in Nepal : 1,283,198 100 606,188 100

Source: Present Steucture of Biogas Scetor in Nepal by Consolidated Management Scrvices Nepal, 1993
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Table 1.4.2.2  Construction Materials and Appliances

Particular Unit |4 m3-lype|L6 m3-type|8 m3-type| 10 m3-type! 15 :113-[)'130120 m3-lype
1. Building Materials:| picce | 1
Bricks | bag 1‘ 1,200 | 1400 | 1,700 | 2000 | 2400 0 2300
Sand bag | 60 70| 80| 90 10| 120
Gravel bag 30 35 40 50 60 70
Cement bag 11 13 16 19 27 34
6 mm rod metre 50 60 70 70 90 100
Paint litre i 1 1 2 3 4
2. Building Labour |
Skilled labour days 8 8 11 11 i3 15
Unskilled labour | days 20 25 30 35 45 55
3. Pipes & Appliances:
Vert. mixer device | piece 1 i 1 I 1 -
Hor. mixer device | piece - - - - - I
Inlet pipe picce 2 2 2 2 2 2
Dome gas pipe piece i | 1 ] 1 1
Gl pipe piece 12 12 12 12 18 24
Socket piece 3 3 3 5 5 6
Elbow piece 5 6 8 8 i0 12
Tee piece 1 2 2 3 4 S
Union piece 1 I 1 1 1 1
Nipple _ picce 3 3 4 4 6 6
Main gas valve picce 1 I 1 1 1 1
Water drain piece 1 I 1 1 | 1
Rubber hose melre 1 I 1 2 2 2
Gas stove picce 1 { t 2 2 2
Gas lamp piece - 1 1 1 2 3
Tefton tape roll 2 2 2 3 3 4
Remarks: In case of stone masonry: for 4 and 6.3, :1 extra bag of cement
for 8§ and 10 m3, : 8 and 10 m3, 2 extra bag of cement
for 15 and 20 m3, :15 and 20 m3, 3 extra bag of cement

Source: Conslruction Manual by Biogas Suppost Programme 1994
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Table 1.4.2.3

JICA 7 DISASTER PREVENTION STUDY
IN THE CENTRAL DEVELOFMENT REGION OF NEPAL
ANNEX -9

Plant Construction Cost

{1) Samplte Plant Cost Quotated by GGC for FY 1992/93

Unil: NRs

Description/Plant Size 4 m3 6 m3 8§ m3 ’ 10m3 ' 15 m3 20 m3

;
[. Biogas Accessorics 1765 | 1765 | 1765 1 2130 31251 3480
: !

T ! ) ) { ; i : )
2. Pipe and Fittings i 3,142 3,241 3,922 ‘ 4,523 1 5,359 i 7,070
. - i - - .- . g - .

3. Cement | 2420, 2860 3520 4,180 { 5940 7,480
g, Bricks, Pebbles, Sand | 4985 5970 1 7,80 | 8225 | 9850 | 11,590
0 Rabour, Transport 3 T T T T
5. Construction Charge+ |5 490 | 3350 | 3850 | as500! 5850 | 7,000

. Guarantee - Coo ! |
Calculated Total 14,712 | 16,986 20,237 23,558 i 30,124 | 36,620
Approximate Cost 15,000 17.000 21,000 23,500 30,000 36,500
Source: Present Struciure of Biogas Sector in Nepal by Conselidated Managemenl Services Nepal, 1993
(2} Materials and Labour Supplied by Users
according to Quotation of GGC for FY 2049/50
Description/Plant Size ! 4 m3 6 m3 3 m3 I 103 l 15m3 20m3
: . . |

1. Cement (bag) | 3 13 16 | 19 27 34
2. Brick {piece) 1,250 1,500 1,750 2,000 2,400 2,800
3. Sand (bag) 60 70 80 90 110 | 120
4. Pcbble (bag) 30 35 40 50 60 70
5. Labour (days) 25 30 40 45 34 70

Source: Present Structure of Biogas Sector in Nepal by Consolidated Management Services Nepal, 1993
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Table 2.1,2

Rural Road Improvement in Namtar Area

_JICA 7 DISASTEA PREVENTION STUDY
IN THE CENTRAL DE\;E&SE;JE;“ REGION OF MEPAL

Summary of Proposed Major Construction Works on the

Decsign of Major Construction Work ltems

SN Major Constroction Works Material Count Dimension Unit Unit  Quantity Remarks
{ncs.) B(m) L ({m) Quazntity

1. Site - 1
Gabion eheckdam (Upper)  Gabion box 2 rows - A5.00 250 m3/m m3 8% Vegetation
Gabion prop wall (ms) Gabion box 2 rows - 2000 250 m3fm m3 50 should
Gabion prop wall (vs) Gobion box 2 rows - 15.00 250 m3d/m m3 38 be done by
Side-diich (Type-A) Wet masonry 1 nos. - 2000 03F miim w3 6 villagers'
Drop-Chute Vegetated Riprap I nos. 200 500 1000 m2/ noz. m2 10 panicipation
Vegelation Rooted Cuttings As per required

2. Site - 2
Site - 2-a
Gabien prop wnait {vs) Gabion box 3 owns - 15.00 450 m3im ml 63
Kite - 2-b
Gabion prop wall {ms) Gabion box 2 ows - 2000 250 m3/m 50 Isswliation of
Side-ditch (Type-B) Rubble stone ! nos. . 2000 03F md/m m 6 side-ditch, stong
Susface Drainage Stone-Pitching 3 nos. 300 500 1500 m¥/nos. mi2 35 piching. and
Drainage pipe culient Aggregales, R . 3 Jdrainculvert
pipe d = 200 mm RCC pipe, el 3 nos. - S0 nes 3 across the road
Dsop-Chute Vegetated Ripap 1 nos. 200 500 10.00 m2/nos. m2 30 will be effective
Vegetation Rooted Cuttings As perrequired

A Site - 3
Gabion checkdam (Upper)  Gabion box 2 rows - 50.00 250 m3fm m3 125 Prop waltcanbe
Gabion prop wall (vs) Gakion box 5 1ows - &0.00 Q00 m3fin w3 54¢ based onthe
Side-ditch (Type-B) Rubble stone 1 nos. - &0.00 03 m3/fm m 19 weathered rock
Vegetation Rooted Cuttings Asperrequired

4.Site - 4
Gabion checkdam (Upper)  Gation box 2 rows - 8000 250 mifm m3 200
Gabicn prop wall (ms) Gabion box 2 tows - 50.00 250 m3/m  m3 125
Gabion prop wall (vs) Gabion box 4 rows - 2500 650 m¥m md 163
Side-ditch (Type-A) Wet masonry I ros. - 5000 03 mi/m m 16 Drainage of
Surface Drainage Stone-Piching 3 pos. 300 5.00 15.00 m¥ nos. m?2 45 rain water
Drainage pipe cuhat Aggrepates, } . is very important
pipe d = 200 mm RCC pipe, ctc. ? nos. 3.00 nos 3

© Drop-Chute Vegetated Riprap 3 nos. 200 500 10.60 m2/nos.  m2 30

Vegetation Rooted Cuttings As per required

% Site -8
Gabion prop wall (ms) Gabion box 2 rows 10.00 250 m3/m  ml 253 Road-shoulder
Gabion prop wall {+s) Gabion box 2 rows 10.00 250 m3i/fm  md 25 should
Side-ditch (Type-A) Wet masoriry I nas. 10.00 031 m3/m m 3 beprotected
Surface Drainage Stone-Pitching 3 nos. 300 5.00 1500 m¥ nos. m?2 45 by pabions
Drainage pipe culvert Aggregates, . R
pip< d = 200 mm RCC pipe, ¢tc. 3 nos. 3.00 nos 3
Drop-Chuts Vegetated Riprap 3 nos. 200 5.00 10.00 m2 nos. m? 10
Vegetation Reoted Cuttings As per required

6. Drainage Facilities Development Over all Area
Side-ditch (Typ<-B) Rutbie stone - om - 600000 03] mifm m3 1.860 Drainage Structurcs
Susfoce Dyainage Stope-Pitching 30 nos. 300 5.00 1500 m¥nos. m? 450 Are Propased
Drainage pipe cubvert Aggregates, i } ; ) . to be provided
pipe d = 200 mm RCC pipe. . 38 nos. 300 nas 30 every 200m
Drop-Chute Yegetated Riprap 30 nos. 200 5.00 10.00 m2/ oz, m2 300 along the Road
Yegctation Rooted Cuttings As per required

Note: 1. Quandity is rounded to intoger

2. vs = Volley side; ms = Mountain side
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JCA } PASASTER FREVENTDION STUDY
IN THE CENTRAL DE\E&OE}JE;U REGION OF NEFAL
NEX -

TFable 2.3.1 MINIMUM MONTHILY AND YEARLY DISCHARGES ( mYs ) at MANAHARI

YEAR JAN | FEB | MAR | APR | MAY | JUN JUL | AUG | SEP | OCT | NOV | DEC |YEARLY Mini)
63 | 43 ] 35 |30 | 28 [ s sefusafe2[ 22l 22 [ ss ] s
et [az | aa | a9 f2s | s s | se pms s el 25 | se | ks
Cases | 43 | 37 | 30| 26 | 18 | 18 ] 106 210 | 266 | 154 | 99 69 13
966 | st | 45 | 37 28§ 25| 22 ] 163 235 | 249 | 1331 o4 68 22
196? 4? 37-1 31 25 1.6 l3 7.3 '2_8.5 297 19.-1 73 58 _1,3
wes | s1 | 35| 26 0 20| 17 | 56 160 123 | 159 | 1se | o4 | 67 | 17
wse | a7 | 34| 3026 22 [ a9 67 [ | s | s as foss | 22
w0 | a3 | 32| 37 fss | 30| s | 98|38 |wof 02| 72| 20] 30
Caon | Tes | ss | 53} 30| 43| 53 26| 400|255 | a0t o5} sz 30
| a4 {32 |29 26 |25 |25 | 23|53 | 28| 5| o8 | 60| 25
19;_;_ 3 45 37577 ) 30 23 28 39 242 '22_.4 ) 2_3_.Q I:'I.S_ ?‘5 7 5.0 ] 23 )
Cowgrs | oas {37 | a3 ! 34| 37 pas0) 324 265 | 146 | 88 | 61 31
s | a9 | an | s |32 32| 30 28| mo ) es | wse |z | 66 | 3r
9% | 52 | 34| 20 | 20| 20 | 78 [ 370 | 340 | 20 130 82 | 58| 20
Cwer7 | 43 | 33| 28 | 36 | 33| 33 | 154 | 280 | 200} 120 | 77 60 28
1978 a8 | 40 | 36 | 33 | 48 | 57 { 200 | 310 | 300 | 155 | 95 61 | 33
CThem | sa | as | aafan | 2s |23 | 90 [0 | w6 4] 94| 61 | 23
1980 | 43 | 34 | 23 18 | 39 | 341 78 | 230 | 140 87 | 69 | 58 | 18
193t 56 | 48 | 44 | 46 | 46 | 34 | 84 ) 230 230 ¢ 120 | 8 5.2 34
1982 42 | 36 | 28 | 26 | 22 | 39 62 | 160 | 200 | 2i6 126 | 70 22
7|9733£7 54_ _4(_') 42 30 42 _1_2_ __|2.6 358 5712 114 69 5(_) 1'2_ _
‘1984 L _}93 _2__6 _?.4 2.4 24 i 28 ___5;8 205 280 10.1 756 48 24
1985 43 | 35 | 33 1 33 | 33 | 41§ 61 | 161 | 372 | 1722 | 87 | 66 33
196 | s6 | 52| 46 | 44 | 528 | 48 1 288 | 638 | 197 4 | 57| so | 44
1987 | 34 1 30 | 31} 30 | 34 | 33 ] 130 ] 960 | 688 68 70 | 113 30
) ];):’?.3___ 8.4 7776 ) 6._2 _6_8 8.2 1737 776 N E:i?_ _I_J.é 1!4_ 87 82 0.2 B
Ca9s9 | 82 | 79 | 79 | 52 | 98 | t46 | 170 | 188 90 | s2 | 28 | 17 1.7
1990 i1 10 0.9 08 0.3 50 84 68 312 l?.é 76 5.3 N 03__
EXTREME i1 10 09 08 08 1.2 58 6.8 90 52 28 11 038
NAME OF S{TE MANAHARI LATITUDE 277 33 00" N
STATION No. 465 LONGITUDE 84" 48 10" E
EST.DATE J3JUN. 1963 ELEVATION 305m
NAME OF RIVER MANAHARI CA. AREA 427km2
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Table 2.3, 2 MINIMUM MONTHLY AND YEARLY DISCHARGES (md/s ) at CHECK DAMSITE
Discharge estimated from Specific Discharge at Manahari

vEAR | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC |YEARLY Mini
1963 1 036 | 0291 025 | 021 ) 016 | 015 050, 154 | 137 | 103 06l ¢ 047 0.15.
et | 036 027 {025 | o2 | ots | ous | osof 199 | 207 [ 098 0y | 047 | oas
1965 | 036 | 031 D025 | e22 | oasio1sios0 | 138 225 | 130 08¢ 058 015
1966 | 043 | 033 | 032 | 023 | o2 [oas | s e {2 2| o E 0.57 018
1967 1 0% 1029 | 026 | 021 | 014 | 011§ 061 | 241 | 251 ] 035 ) 061 0491 - OM
1968 043 | 029 | 022 | 017 1 0.4 | 048 | 135 | 104 | LM ) 134 | 079 | 056 014
1969 | 040 { 029 | 026 | 022 [ 049 | 033 | 056 | 145 | 274 [ 108 | 061 | 047 | o010
1970 | 036 | 027 | 031 | 045 | 025 | 030 t 083 | 227 } 161} 018 | 061 | 039 ) 025
1971 035 | 049 1 045 | 025 | 036 ) 045 ) 242 | 338 | 216 | 11§ | 083, 048 023
1572 038 | 031 | 024 | 022 | 021 | 021 } 062 | 214 | 181 | 131 | 082 | 05i 021
1973 | 038 [ 030 | 025 | 049 | 023 | 025 | 205 | 189 | 191 123 | 063 | 042 0.9
1974 1038 | 031 | 026 | 033 ] 029 | 031 | 321 [ 274 | 224 | 123 | 074 | 052 02
_ 1975 J 042 | 033 | 025 | 027 | 027 | 026 108y 262 | 401 | 152 107§ 035 ) 026
1976 [ 041 ] 029 017 | 017 | 017 | 066 | 343 | 287 | 245 | 110 | 089 1 043 ) 047
1977 [ 036 | 028 | 0241 030 | 028 | 028 | 130 | 237 ) 169 | 101} 065 | 051 024
1978 1 040 | 034 | 030 | 028 | 040 | 048 | 169 [ 262 | 254 [ 1.31 | 080 | 036 028
1979 041 | 038 | 028 | 026 | 021 | 049 | 076 | 304 | 242 | 113 [ 079 [ 052§ 019
1950 | 036 | 029 | 019 | 015 | 033 | 029 | 066 | 194 | 148 | 074 | 058 | 049 | 015
1981 047 | 041 [ 037 1 039 | 039 0290 | 071 | 198 | 194 | 101 | 068 | 044 | 029
1932 | 036 | 030 | 023 ) 022 | 019 033 | 052 | 135 | 160 | 183 | 107 059 [ oas
1983 | 046 | 039 | 036 | 025 | 036 1 010 | 107 | 303 | 433 | 096 | 033 | 042 010
a3t [ 032 {022 020 020 | 020 024 | 049 | 173 | 237 | 085 | 047 [ 040 | 020
1935 | 036 | 030 | 025 | 028 | 028 { 035 | 052 | 136 | 3a5 | 145 | 074 | 056 | 02w
1936 047 | 041 | 039 | 037 | 246 | 041 | 243 [ 582 | 167 | 071 | 043 | 02 037
ios1 | 029 | 025 | 026 | 026 | 029 | 027 | 110 [ 832 | s82 | 057 | 060 | 096 | 035
s | o7 |06t | 0s2 | 057 | 069 ;062 | o6t [ 151 | 17 | 096 071 [ eeo [ 052
__ 1989 [ 063 ] 067 ; 067 | 069 | 083 | 123 | 1441 1394 076 | 044 ) 024 7 01 ) 003
1990 | 005 | 008 | 007 | 006 | 006 | 042 | 071 ) 057 | 264 | 151 | 061 | 046 0.06
EXTREME | 009 | 008 | 007 | 006 | 006 | 0.0 | 049 | 057 | 076 | 044 | 024 | 0.14 0.06

Remarks: Calchment Area at Manaharni is 472 km?2 and that at the Proposed Check Damsite is 26.1 km2.
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NINEX

Table 2.3.3 Hydraulic & Power Calculation for Micre-Hydropower

ltem Calculation/Dscription

1. Pipe, its Discharge & Hydrautic Gradient
1} Applied Pipe: HDP pipe (10 kgf/em?) from view-points of cost,
durability and flexibility
d) 10 inch (250 nun: Maximum size in common use in Nepal)

Flow velosity: 2.3 m/sec (Desirable Velaosity for HDP)

2) Discharge: 0.113 m3/sec (= 14 * L *0.252 % 2.3)
3) Hydraulic Gradient, I :

by Hazen-Wiltiams formuta for pipe flow

A 1.852
I= _
Qryveara
where, V:Flow velocitly in pipe (mfsec: =2.3 m/sec for HDP)
C: Velocity Cocflicient of pipe (150 for HDP}

R: Hydraulic Depth(m: =1/4 ¥ pipe Diameter = 0.0625 m)
Accordingly,

I= ( 2.3 )1.852
0.84935 - 150 - 0.0625 %
0.015 or 1/67

2. Water Levels along the Pipe

Intake Site aty =~

Pensiock

Desilting Ny { Forebay }__ Plant
Check Dam Basin Tank
WL. 864.00 WL. 863.55 m
WL. 863.20 m WL. 852.00 ni~ggges—WL. 82000 m

32-m Watcr
Head for Plan

Pt = €0:98:Q hyross =0.50 .98 -Q "hgross

=0.50 + 9.8 . 0.113 m3/sec « 32 m
=17.70 kW > Power Demand: 15,000 w OK!
{Refer Annex-8, Section 1.5.1 Micro-tiydropower)

3. Power received by Consumers
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Table 2.3.4 Work Quantity for Micro-hydrepewer Project in Namtar / Tilar Avea

Item Waorks Unit  Quantity Remarks
1 Intake Works
1.1 Steel pipe m 11 4250mm
1.2 Screen ke 350
1.3 Screen Frame, etc kg 170
1.4 Stone Masonry for Step m3 5.5
1.5 Excavation for Step m3 4
1.6 Stop Valve set 1 & 250mm
1.7 Miscclaneous Works % 10
2 Desilting Basin with Spillway
2.1 Steel Plate for Top Cover kg 180 10 m2, (=2.3mm
2.2 Stone Masonry{CM 1:3) m3 27
2.3 Concrete(1:2:4) ml 0.5
2.4 Excavation m3 50
2.5 Backfilt m3 20
2.6 Stop Vaive set t 4 250mm
2.7 Sluice gatc {circle type) set I ¢ 450mm
2.8 Miscellancous Works % 10
3 Connecting Pipe
3.1 HDP pipe m 8§30 LD. ¢ 250mm, okgflcm?2
3.2 Excavation m3 125
3.3 Backhil m3 58
3.4 Stonc Soling m3 25
3.5 S.Masonry for pipc Support m3 28 15-m interval, 0.5 m3/pc’
3.6 Pipe fixing for pipe Support sel 56
3.7 Miscellancous Works % 10

4 Rivert/Stream Crossing Structure (5 locations)

4.1 Stone Masonry

4.2 Excavalion

4.3 Backhill

4.4 Pipe lixing

4.5 Miscecliancous Works

5 Forebay Tnak
5.1 Stone Masonry
5.2 Excavation
5.3 Backhll
5.4 Screen for Penstock
5.5 Sluice gate {circle type)
5.6 Miscellaneous Works

& Gencrating Plant & Distcibution Sytem
6.1 Generating Plant & Distribution Sytem

m3
m3
m3
sel
%

m3
m3
m3
kg

set
%o

(Piant: 20 kW, Distribution Line: 9.4 km)

L.S.

13 (2.62 m3/pc)

12 (2.50 m3/pc)
8 (1.50 m3/pc)

10 (2 set/pc)

1y

25
29
2
220
1 ¢450mm
10
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Table 2.4.2

JCA § iSASTER PREVENTION STUDY
IN THE CENTRAL DEVE’:;.'?E;JEEI REGHGH OF HEPAL

Daily Available Water Amount and Potential Irrigation

Performance

Irrigation Conditiens Case-A (Standard) Case-B (Deficit)

Terigation Interval 7 (days) 5 {days)

Application Rate 28.0 (mm/m%) 15.0 (mn/m?)

Daily Application Rate 4.0 (mm/m¥fday) 30 (mmvm'fday)

Crop Density Coellicient 0.6 0.6

:\g‘:;;{ﬂ e Total Net Potential Total Gross Potential Total Net Potential Total Gross Potential
Water Ierigable Area per Irripable Area Yrrigable Arca per Irrigable Arca
Amount day Schedule Per Schedule | day | Schadule Per Schedule
(m'fday) | (m‘Mday) (m’) (or) {Ropani) {mfday) {m’) (m’) {Ropant)
150 37.50 262.50 437.50 0.88 50,00  250.00 416.67 [
200 506.00 350.00 5831.33 1.17 66.67] 233.35 555.58 1.11
250 62.50 437.50 729.17 146 83.33 41665 694.42 1.39
300 75.00 52500 $75.00 1.75 100001 500.00 83133 1.67
350 81.50 612.50 1,020.83 2.4 116.67 583.35 Q7225 1.94
400 100.00 70000 1,166.67 233 13333 66665 1,111.08 222
450 112.50 787.50 1,312.50 263 15000 750004 1,250.00 2.50
500 125.00 875.00 1,458.33 292 166.67] 833.35] 1,388.92 278
550 137.50 962.50 1.604.17 3.21 183.33] 916.65] 1,527.75 3.06
600 150.00] 1050.00 1,750.00 1.50 20000 1000.00] 1,666.67 331
700 175.00] 1225.00 2.041.67 408 233.33) 116665 1,944.42 3.89
800 200.00] 1400.00 2,333.13 4.67 266.67] 1333.35] 222225 4.44
900 225.00] 159500 2,625.00 5.25 300.00] 150000 2,500.060 5.00
1.000 250001 1750.00 2,916.67 5.83 33333 1666.65) 277175 5.56

(Divided by crop Dens. coef)

A9-101

(Divided by crop Dens. cocf)




Table 2.4.3

JICA f DISASTER PREVENTION STUDY
IN THE CENTRAL DE‘.’}&PS(JE;JT AEGION OF NEPAZ,
SEX -

Description of Water Storage and Supply Tanks

Tank Nos of Household 1o Supply Tank Capacity (litre) Supply BPestinations &
_Name | Sub- Type| Total [ indicect | Dircet | Total | Required| Resened|  Source Remarks
S-1 System
Storage Tank
S-1 I | 36 36 - 9.000] 7,200| 1,800] $-1A.C-F|Distribution tanks D-1-1, 2, 3
Distribution Tank & Delivery tank T-§-2
D-1-1 II-abc 14 14 - 4000 2.800] 1,200] S-1 |Storagetank §-2(S-2 Sysiem).
Detivery tanks T-1-1-1,2
D-1-2 ll-ac 5P 1,500 1.000]  500] - ditto - |Distntank D-1-1 & Shh
Dircct Supply from S-1B
D-1-3 1I-b 14 14 - 3.0000 2,800 200| - ditto - |Delivery tanks T-1-3-1, 2,3
Delivery Tank
T-1-1-1 H-¢-750 4 - 4 800 s00|D-1-1 D-1-1 |4 household
T-1-1-2 1-¢- 1000 5 - S| LOOO| 1,000 - - ditto - |5 houschold
T-1-1-3 -¢- 1000 5 - 51 L0300l 1,000 - - dilto - |5 household
T-1-2 11-¢-750 3 - 3 600 600 - D-1-2 |3 houschold
T-1-3-1 H-¢c-750 4 - 4 300 800 - [>-1-3 |4 household
T-1-3-2 H-¢c-1000 5 . 5 L0600l L0DO - - ditto - |5 household
T-1-3-3 1-¢c- 1000 5 - S| 1,000 L0000 - - ditto - |5 hovsehold
Houschold Storage Tank
hh [ 11-¢-200 | 6] - 36] 00| 200 -
S-2 System
Storage Tank
S-2 1 22 221 - 6.000| 4.800] 1,200 Sﬁ_’:f " [Distribution tanks D-2-1,2, 3
Distribution Tank
D-2-1 II-a,b,c 7 4 3| 2,700 2,000 706 §-2  [Delivitanks T-2-1-1.2 & Y hh
D-2-2 (§-2 System)
D-2-2 I-a,b 10 10 - 3,000 2.000] 1.600| - ditto - |Delivery tanks T-2-2-1, 2, 3
Additional Supply from D-2-1
D-2-3 1I-b.c 3 21 LOOO| 1,000 - - ditto - [Deliv, 1ank T-2-3-1 & 2 hh
Delivery Tank
T-2-1-1 H-c-750 3 - 3 600 600 - D-2-1 |3 houschold
T-2-1-2 1-¢-750 1 - ] 600 650 - - ditto - [School Tap
T-2-2-1 il-c-750 4 - 4 800 800 - D-2-2 4 houschold
T-2-2-2 1-¢c-750 4 - 4 800 800 - - dillo - [4 household
F-2-2.3 H-c-400 2 - 2 400 400 - - dilto - |2 houschold
T-2-3-1 H-c-750 3 - 3 600 600 - D-2-3 |3 houschold
Houschold Storage Tank
hh | N-c-200 | 21 211 2000 200 -
S-3 System
Storage Tank
S-3 | I 21 21 R 6,000 4,200f 1,800|5-3A,B,C|Disribution tanks D-3-1, 2
Distribution Tark
b-3-1 7| Hag S 5 - 1,500] 1,000 500| S$-3  |Disthtank D-3-3 (surplus)
& Deliv. tanks T-3-1-1,2
D-3-2 Il-b.c i 6 5| 2,500f 2,200 300| - diflo - {Deliv. tanks T-3-2-1,2
& 5 houschold
D-3-3 Il-abec S 2 3 2,000 1,000] 1,000 D-3-1 |Deliv.tank T-3-3-1 & 3hh
Dist'n tank D-2-1 (§-2 System)
Delivery Tank
T-3-1-1 H-¢-400 2 - 2 400 400 - 12-3-1 |2 houschold
T-3-1-2 I-c-750 3 - 3 600 600 - - difto - |3 houschold
T-3-2-1 H-c-750 R} - 3 600 600 - D-3-2 |3 howschold
T-3-2-2 -¢-750 3 - 3 600 60 - - dilto - |3 howschold
T-3-3-1 i-c-400 2 - 2 400 430 - D-3-3 |2 houschold
Bouschold Storage Tank
kh | }-c-200 | 21 - 21 200 2001 - _ o
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NEX -

Table 2.4.5 Summary of Pipcline Design in Chisapani Area

Pipe Line Hydrauvlic Design of Pipeline Breakdown of Pige Liagth | Related
Line TankName | "9 D ”""‘QR”"’ Veleity l:)'s“;"' o satie | M0 L aas i | 280w | 389w | Steuctures
Name From To fmm) (Us} {mfs) (m) (m) (m) {m) {m) {m) | B8P | VC

§-1 System )
S-iA S-1A S-1 125 0033 0679 15.23] 5636 260.0 260 0 0 [} |
S-IC s-IC 51 125 0.G33 0679 37.86] 15414 6160 45 4] 0 | 2
S-ID 3-1h S 128 0.083 0679 47.83] 1B4.17 816.0 816 t] 0 { ki
S-IE S-1E 5-1 125 0,082 0679 21.4] 5096 1590 359 1] 0 i 1
S-IF 5-1F S-1 125 0.G33 0679 24.79] 9221 423.0 423 [t} 0 | 1
D-1-1 S-1 P11 250 0417 02849 16.16 884 409.0 0 409 0 Q 2
S-IB $-18 D42 | 125 0.067 03514 35.65] 104.35 Q118G 918 0 0 | 4
Sub-Total of Transmiision Main for S-1 1,831.0] 342} $0% o] S| u4
-1-2 S-1 D-i-2 125 0630 0241 413 282 4718 473 0 0 0 2
D-1-1A |D-1-2 D11 125 0.020 0.163 049] 3351 i17.¢ 137 0 0 0 ]
D-1-3 S D-i-3 25.0 0.§70 0.346 041 459 55.0 0 55 0 0 }
Sub-Totzl of and Distribution line for 8-1 645.0 590 &5 [} 0 3
T-1-3-1 §-1-1 T-1-1-1 125 0.050 0407 207 3293 30 91 [} o 0 1
T-1-1-2 |D-1-1 T-1-1-2 125 0.860 0439 4.56] 15.44 143.0 143 0 ¢ 0 1
T-1-3-3 1D-1-1 T-1-1-3 125 0060 0.452 290] 3210 910 91 0 ¢ 0 1
T-1-2 D-1-2 T-1-2 125§ 0.040 0326 598] 19.02 3970 k) 0 [ 0 2
T-1-3-1 |D-1.3 T-1-3-1 125 0.650 0407 1.28 200 56.0 56 0 ¢ 0 H
T-1-3-2 |D-1-3 1-1-32 i25 0.060 0459 268| 8081 840 B4 ] L L] 1 1)
T-1-3-3 |D-1-3 T-1-33 125 0.060 04589 284 9.16 9.0 B9 0 [H 0 1
Dilisery line Q0m) for365h | 425 | 0012 | 0098 - - | 1osoo] 1080 0 o] ol o
Sub-Tetal of Delivery line in S} _ . _ . 2,031.0 2.031 0 o 1 7
Sub-Total of S-1 . _ _ _ 6,507.0 6,043 464 I 6f 24

8.2 System
S-2A S-2A 52 250 067 0.340 9.32] 20268 1.2580 0 1288 ¢ i 5
S-2B D-1-1 5-2 25.0 0.500 1.019 30.89] s1.11 558.0 0 558 ¢ i 2
D-2-1 s2 D-2-1 125 0.120 0978 2351 1449 204.0 204 0 [ 0 1
D-2-14 |D-3-3 D-2-1 380 0.500 0441 210G 590 2920 0 0 292 0 i
D-2-2 52 D-2-2 380 0666 0.587 742 2158 606.0 0 606 0 A
D224 [D-2-1 D-2.2 80 0.600 0529 532 b.78 517.0 0 0 517 0 3
Sub-Total of Transmission Main for §-2 1,465.0 201 1,846 1,485 2 ,.5_54
p23 §s2  |p23 | 125 Joos | oaso 78351 1940] 1% 0 ol 1] o
Sub-Totzl of Distribution line for S-2 194.0 194 [ g 1 [1]
T-2-1-1 [B-2-1 T-2-1-1 125 0.040 0326 277 2673 1840 184 0 [H 0 i
T-2-1-2 [D2-1 T-2-1-2 125 0049 0.026 050 4.00 330 n 0 0 0 i
T-2-2-1 |D-2-2 T-2-2-1 125 0.05¢ 0407 1.64 286 720 72 0 0 0 1
T-22-2 [DB2-2 T-2-2-2 125 0.050 0407 223 2325 930 99 0 0 0 1
T-2-2-3 jD-2-2 T-2-2-3 125 0.030 0244 253 1.97 2860 286 1] )} 0 i
1230 D23 jr23- | 125 | 0037 | 0299 619 131 | as20] a2 0 o] of 2
Detivery line (30 m) for 22 bh 125 0.012 00238 - - &60.0 660 0 0 0 [H
Sub-Total of Delivery line inS-2 . _ - - 1,816.0 1,516 0 o 0 7
Sub-Tetal of §-2 - . - - sa750] 2014 1846 1435 | 22

S-3 System
S-3A S-3A S-3 330 0 500 0441 250 1.50 470 [i] 0 347 0 2
D-}-1 S$-3 D-3-1 380 0300 0.441 127 313 176.0 0 0 176 (] i
D-31-3 D-3-1 D-3-3 330 0.500 0441 1.59 60.41 2210 0 0 221 0 1
Sub-Total of Transmission Maia for S-1 7416 0 0 741 [
D32 [s3  p32 | 250 |10 |o2ss | oss | 214 165.0 o] 165 o] _of 1
Sub-Fetal of and Bistribution line for §-1 165.0 0 165 0 0 1
T-3-1-1 D31 T-3-1-1 125 G023 0.196 [(R]] 4729 12{.0 B2l 1] 0 i i
T-3-1-2 |D-3-1 T-3-1-2 125 0036 (.29} 1.69 28 31 136.0 136 0 0 i ]
T-3-2-1 |B-3-2 T-3-2-1 125 0.040 0.326 1.46 2354 97.0 97 0 0 i ]
T-3-22 |D-3-2 T-3-2-2 125 0.040 0.326 4.38 80.62 291.0 261 0 0 0 |
T-3-3-1 |D-33 T-3-3-1 125 0.025 Q196 0.72 4928 1230 i23 4] 0 0 1
Delivery line (20m) for 22bh | 125 | 0012 | 0038 R 6600] 660 0 of o o
Sub-Total of Delivery line inS-2 . ; B 1,4280] 1428 G 0 0 £
Sub-Total of $-3 - - - - 23070 a8 1es)  7ae] ol 10
Grand-Total - 14,319.0] 9685] 24758] 2,189 9 56

Note: BP = Break Pressure Tank; VC = Vahe Chamber w/ GY A Flush Vahe
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Table 2.4.6 Summary of Quantiiy for Rural Water Supply Network System in Chisapani Area

Name of Major Component Unit Quantity Remarks
Description S-1 S22 S-3 Total
I Intake Protection Siructure nes. 6 2 3 11 Precast Unit
2 Storage Tank g.000 lit. nos. i - - 1
6,000 lif. nos. - | 1 2
Sub-Total nos. 1 i 1 d  RCC(1:4) Tank
3 Distribution Tank 3,500 1. nos. ] - - 1
3,000 In, nos. ] i ; 3
2,500 lit. nos. - | 1 2
1,500 1it. nos. 1 1 1 3 8-2: Schoot Tank
1,000 it - i - l
Sub.Total nos. 3 4 3 10 RCC(1:4) Fank
4 Delivery Tank 1000 lit. nos. 4 - - 4
750 1it, nos. 3 5 3 11
400 1it. nos. - 1 2 3
Sub-Total nos. 7 6 5 18  Plastic Tank
5 Houschold Tank 200 lit, nos. 16 21 21 78  Plastic Tank
6 Rclated Structurcs BP Tank 10s. 6 3 - 9 Plastic Tank
Valve Ch., nos. 24 22 10 56  Precast Unit
Sub-Tolal nos. K] 25 10 65
7 HDP Pipeline 125mm m 6,013 2,214 1,428 9,685
250 mm m 464 1,846 165 2475
ABO0mm m 0 1,415 744 2,159

Sub-Tetal m 6,507 5475 2,337 14319 10kgf/em2

3 Burying length of pipeline Burying m 4,800 4,100 1,800 10,700 75 % of Pipcline
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Table 3.2.1 Price Invesligation

Ttem Ualt Rate (NRs) . Remarks
Laboirer
Foreqian md 95
Skifled babour m.d [0S
Cominon Babour md &0
Mason md 105
Carpenter mad 105
Steeh worker g 108
Elcctrivian md 95
Plumber md g5
Drver md &5 Light vehicle (80)
Opeeator (B) mg 85 Light equipment
Materiaf
Sand m3 140
Gravel m3 500
Boutder ml 190
Cement bag (50 kp) 210 Hetanda {(Ex factory)
Swel bar t 27.500 Varies by size !
Timber m} S00
Gabion wise kg 40 Medwm coated
HDP Pipe (laside Dio. maiy *
125 m 17 10 kgf fem2
25 m 11 o kgl fem2
ag m 96 10 kgf fem?
50 m 154 10 kgf fem?
{04 m 460 10 kef fom?2
15¢ m 918 §0 kef fom2
250 M £970 6 kgl fim2
Reuady AMade Plastic Water Storuge Taik {litre) *
200 Nos 830
350 Nos 1,660
50 Nos ER] L)
1000 Nos 4,150
Concrcte Pipe (Dia oim}) ) NP-2{ NP3
200 m 2804 80O NP-2: Light duty
300 m 4204 960 NP-3: Heavy duty
600 m &30 7 1.550
900 m 1,7204 3,610
1200 m 24004 5.200
Fuel and Ol
Peirol liter 315
Dicsel Juee 1]
Iubricont (Enzine) Oil liter 43

Note: (1) Rates are obtained from Mzhow znpur District Office for the Fiscl Year 95/96

{2) * Market Price at Kathinandu
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Table 3.5.1 Summary of Quantity and Consfruction Cost for
Rurat Road Improvement Project in Namtar Avea

SN Major Construction Works Unit Quantity  Unit Price Amounl Remarks
tiNRs.) {NRs.)
1.Site- 1
Gabion Structare m} 176 751 132,176 | Checkdam, 2 Prop wall
Excavation in soft soil m} 35 13 1,505 20 % of Gabion Volume
Side-ditch {Type-A) m 20 (614 12,880 Wel stong masonry
Diop-Chute nos. 1 000 900  Vegelated riprap (10m2/nos)
Sub-total 147.461
2. Site- 2
Site - 2.z
Gabion Structure ml 68 751 51,068 Propwali {vs)
Excavation in soft soil m3 14 43 602 20 % of Gabion Volamge
Sub-total Site-2-a 51,670
Site - 2-b
Gabion Stucture m3 50 751 37,550  Prop walt{ms)
Excavation in soft soil m} 10 43 430 20 % of Gabion Yolume
Side-ditch (Type-B) m 20 (153 3076 Dry rubble masony
Suface Drainage naos 3 2.550 7.650 Stone pitching (85 m2/ nas)
Deainage pipe cobved nos 3 6,248 18,244 RCC Pipe (D = 200mm)
Deop-Chut2 ns 3 00 2,700 Vegetatod riprap {ICmX/nos)
Sub-total Site-2-b 70,150
Sub-total 121,820
3. 8ite- 3
Gabion Structures m3 665 51 499415 1 Checkdam, 1 Prop wall
Excavation in soft soil mi 159 43 5,719 20 % of Gabion Volume
Side-ditch (Type-B) m €0 (158} 9,497 Dy rubble masonry
Sub-total 636,451
4. SHe -4
Gabion Struclures mi 433 51 366,483 | Checkdam, 2 Piop wall
Excavation in soft soil m3 159 43 4,214 20 % of Gabion Volume
Side-ditch (Type-A) m 50 (686) 34,275 Wel stone masonry
Surface Drainage nos 3 2,550 7.650 Stone pitching (15 m2/ nos)
Drzinage pipe culved fios 3 6,248 18,744 RCC Pipe (D = 200mm}
Drop-Chute nos 3 000 2,700 Vegetated rprap (10m2/ncs)
Sub-to1al 434,071
5.Site-§
Gabion Structures m3 50 751 37,550 | Chockdzm, 1 Prop wall
Excavation in soft soil m3 10 43 43¢ 20 % of Gabion Volume
Side-ditch (Type-A) m 10 (GEE)) 6,440 Wel stone masonry
Surface Drainage nos 3 2,550 7650 Stone pitching (85 m2/ nos)
Dirainage pips culverl nas 3 6,248 18,741 RCC Pipg (D = 200mm)
Drop-Chute nos 3 500 2,700 Vegetated riprap {M0m2/nos)
Sub-tolal 73,514
6. Dratnage Faciliti¢s Development Over all Area
Side-diich (Type-B) m3 1,860 (61} 949,260 Dry rubble reascnry
Surface Drainage oS 36 2,550 76,500 Stone pitching (15 m2/ nos)
Drainage pipe culvert n0s 30 6,248 187,440 RCC Pipe (D = 200mm)
Drop-Chuta nos 30 900 27,000 Vegetated riprap (10m2nos)
Sub-tofal 1,246,200
Sub-total of Major Construciion YWorks 2,531,497
7. Miscelfanecus Werks 20 % of Major Works 104,000
Sub-tofal of Direct Cost 3,037,697
8. Engincering Service 30 <4 of Direct Cost 30% 211,309
Sub-totzl 3,949,006
9. Physlcal Contingency 20 % of Major Works 20% 188,804
Grand Total 4,738,807
(Say, 4739000

Note: 1. Quantity is rounded o integer
2. Unit Price in () vary accordance with the volume ralio between excavation and material
3. vs = Valley side; ms = Mountain side
4. Miscellancous works includes Cost for: Vegetation, Spaee parts {wire, RCC pipes, et ), Equipments
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Table 3.5.2 Summary of Quantity and Construction Cost for
Censtruction Work Items for Rural Road Improvement
Project in Namtar Area

PFPP Basis tNRs.) LCB Basis(NRs.)
SN Work Bems Unit  Qty UnitPrice  Amount  Unit Price  Amwunt
1. Site-]
1-1. Gabion (Crechdams, Prop-wall) m3 176 151 §12.076 bk 175648
1-2. Excavation in soft soil m3 15 41 1935 57 2565
1-1. Stone Masonry Wall (CMi:3) md 6 2015 §2.450 2,156 16,536
1-4. Vegetsted Riprap (1=15cm) m? in 90 o0 120 1.200
Total of Site-) 141,461 195949
2. Site-2
Site-2-a
2-1, Gabica m3 &3 151 51.068 23 67864
2-2. Excavtion in soft soil m} 14 11 602 13 198
Total of Site-2-a 51,670 68,662
Site-2-b
2-3. Gabion [Upper Chechdams) mi 50 131 31,556 933 49500
2-4. Excavation in soft soil mi 20 43 860 57 L1
2-5. Excavation in hard soil ml 15 o1 1470 132 1950
2-6. Backfifl wf comman sil ml 3 u 2 45 135
2-7. Backfill w/ Boulder, Grivel ml 12 M 1.0m 453 5436
2-£. Dry Rut¥le Masonry Wall ml 6 i 2616 585 1516
2-9. Sione Pitching (1=20cm) m? 45 170 7.650 226 10.170
2:16. RCC Haime Pipe, NP-3, 200 m 15 LY ¥ 13.080 1,050 15,150
2-11. Vegelated Riprap [t=45:m) m? 30 90 2,700 130 1600
Total of Site-2-b 70,150 91,597
Total of Site-2 131320 160,259
3 Sik-3
3-§. Gabica m3 665 459,415 663670
3-2. Excavation in soft scil m3 159 13 6837 LY) 9063
3-3. Dy Rubble Masonry Wall m3 19 H1 3319 585 11,14
Total of Site-3 514,631 621,867
4, Site-4 Qly
4-1. Gabion mi 438 131 6438 98 437024
4-2 Excavation in sefl soil ml §23 43 5259 57 1011
4-3. Excanation in haed soil mi 33 a3 1470 130 1950
4 4. Backhill w/ comincn soid mJ 3 kL 102 45 135
4-5. Backfill w/ Boulder, Grasel m3 b2 M 1092 453 5436
4-& Stone Masorry Walt (CMI1-3) mi I6 2075 32300 2.756 44096
4-7. Stone Piching {t=20cm} m2 i3 170 7630 226 10,170
48 RCCHeme Pipe, NP-3, 200 m 15 8372 13,030 1,650 15,750
4-9. Vegetated Riprap (t=15cm) m2 A 90 2100 120 1,600
Totst of Site-3 44,07 575,172
5. Site-S Quy
5-1. Gabion 50 751 37,550 998 43,900
$-2 Fwcavation in soft soil ml 15 41 3 57 &35
5-1. Excavation in hard soil iz 15 93 1470 130 1950
5-4. Backfill w/ commion soil ml A M 101 45 135
5-5. Backfild w/ Boulder, Gravel m3 12 M 1092 453 5436
5-6. S1one Masonry Wall (CM1:)) ml 3 2075 6.228 2,156 8268
5-7. Swoe Pitching {t=20cm} m2 45 170 7.650 216 10,170
5-8. RCC Hume Pipe, NP-3, 200 m 15 8n2 13,680 1.650 15,750
5-9. Vegetated Riprap {t=15cim) m2 L) 90 2,700 20 JHNG
TFotat of Site-5 T804 96,064
6 Drainage Facilities Development Over all Area ($ide-ditch: 6him; Surface Drainage & culvert: nos. 7 200m).
€-1. Excavation in sofl seil m) 3000 43 129000 57 11 000
6-2. Ex<avation in hard soil il 150 98 14,700 130 19,500
6-3. Backfill w/ commaon soil ml 32 M 1,058 15 1430
6-4. Backfill wi Boulder, Grayvel ml 117 34 19,897 453 53,001
6-5. Dry Rubbe Masonry Wall m3 1860 411 £20.260 536 1089560
6-6. Stone Pitching (1=20cm) m2 450 170 76,500 226 161.700
6-7. RCC Hume Pipe, NP-3, 200 m 150 872 130800 1,050 157.500
Totalof § 1,241,158 1,523,101
Sub-total of Cosl for Major Construction Works 2,531,697 3341 412
7. Miscellantous 2% of Sub-totat 08,000 £68,000
Sub-total of Direct Cost 3,037,697 4,009,412
8, Engineering Service 30 % of Direct Cost 0% NI (Say, 1,128
Sub-total ’ 3,949,036 5212236
9. Physicet Contingeacy 0% of Major Works  20% 759,801 1,042,147
Grand Total 4703807 h 6,251,683
4,232,000) 6,285,000
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NCA 7 CISASTER FREVENTION STUGY
IN THE CENTAAL DEVELOPMENT REGION OF NEPAL
ANKEX -

Table 3.5.4 Work Quantity & Construction Cost for Micro-hydropewer

Iiem Warks Unit  Quantity  Unit Price Cost Rcemaiks
__(NRs) {NRs)
1 Intake YWorks
1.1 Steel pipe m 11 10,560 116,160 ¢ 250mm
1.2 Screen kg 350 31 10,780
1.3 Sceeen Frame, clc kg 170 K] 5,236
14 Stone Masonry for Step m3 5.5 2,156 15,138
1.5 Excavation for Step m3 4 130 520
1.6 Stop Valve scl {190,300 190,300 ¢ 250mm
1.7 Miscellancous Works % 10 - 33.815
Sub-total 371,969
2 Desilting Basin with Spillway
2.1 Stweel Platz for Top Cover kg 180 30 5,445  10m2,t=23mm
22 Stone Masonry(CM 1:3) m3 27 2,156 74412
2.3 Concrete{1:2:4) m3 0.5 9,300 4,700
2.4 Excavation ml 50 130 6,500
2.5 Backfill m3 20 45 200
2.6 Stop Valve sel 190,300 190,300 ¢ 250mm
2.7 Stuice gate (circle type) set I 163,350 163,350 4 450mm
2.8 Miscellancous Works S ) - 44,561
Sub-tofal 490,167
3 Connecting Pipe
3.1 HDP pipe m 530 1,590 1,651,700 ¢ 25Gmm, 6 kgflem?2
1.2 Excavalicn m3 125 130 16,230
3.3 Backfil m3 58 45 2,610
3.4 Stone Soling w3 25 258 6,450
3.5 S Masonry for pipe Suppost ml 28 2,756 72,168 i5-minteeval, 0.5 m3ipe
3.6 Pipe fixing for pipe Support set 56 1.430 80,080
3.7 Miscellaneous Works Yo 10 - 183,426
Sub-total 2,017,684
4 Rivert/Stream Crossing Structure (5 locations)
4.1 Stone Masonry m3 13 2,756 35828  (2.62 m3/pc)
4.2 Excavalicn ml 12 130 1,560  (2.50 m3/pc)
4.3 Backfill m3 8 45 360 (1.50m3/pc)
4.4 Pipe fixing set 10 1430 (4,300 (2 setpe)
4.5 Miscellancous Works % 10 - 5,205
Sub-toial 57,253
5 Forcbay Tnak
5.1 Stone Masonry m3 25 2,156 68,900
5.2 Excavation m3 29 57 1,653
5.3 Backfill m3 12 15 540
5.4 Screen for Penstock kg 220 i0 6,655
5.5 Sluice gate (circle type) sel 1 163,350 163,350 4 450mm
5.6 Miscelanzous Works % 0 - 24,110
Sub-total 265,208

6 Generating Plant & Distribution Sytem
6.1 Generating Plant & Distribution Sytem LS. 2,240,000 (US$40,000)
{Plant; 20 kW, Distribution Line: 9.4 km}

Total of Direct Cost 5,442,231

7 Engincering Service 20 % of Direct Cost 1,088,000 [nclude Technocal Service
Sub-total 6,530,251
8 Physical Contingeacy 20 % of above sub-total 1,306.000
Total Cost 7,836,281

{Say, 7,836,000}
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JICA } DISASTER PREVENTION STUDY
1M THE CEHTRAL DE'JELOPH‘E;JI REGHON OF HEPAL
ANNEX -

Table 3.5.5 Summary of Components and Construction Cost for
Water Supply Network System in Chisapani Area

Name of Major Component Unit Quantity UnitRate  Amount Remarks
Descriplion (NRs.) {(NRs.)
1 Intake Structure nos. 11 1,610 17,710 Precast concrete unit, w/
HDP Strainer, Steel Screen
2 Storage Tank nos. 3 - 260,080 RCC Tank, incl/ pipe fittings,
9,000 lir: | nos;
6,000 liv. 2 nos.
3 Distribution Tank System RCC Tank, incl/ pipe fittings,
S-1 Systern nos. 3 - 120,420 3,500, 3,000, 1,500 dit.
$-2 System nos. 4 - 139,560 3.000, 2,500, 1,500, 1,000 1.
S§-3 5ystem nos. 3 - 113,450 3,000, 2,500, 1,500 I,
Sub-total nos. i0 - 373430
4 Delivery Tank size 7
1000 lit. nos. 4 7130 28,520 Ready-made Plastic Tank,
750 lit. nos. |} 5,700 62,700 incl/ Pipe fittings,
400 Jit. nos. 3 3,850 11,550 Precast valve chamber
Sub-total 10S. 18 - 102,770
5 Housechold Storage Tank 200 lit. nos. 78 2,490 194,220 Ready-made Plastic tank,
incl/ Pipe Nittings,
6 Related Structures Sprinkler set (extra pipe 20m)
Break Pressure Tank nos. 9 2,180 19,620 Plastic tank 200 lit.
Precast Valve Chamber 56 810 45,360 w/ pipe fikings,
Sub-total nos. 65 - 64,980 Precast chamber with vahve
7 HDP Pipeline (Inside dia.)
Z5mm m 9,685 24 232,440 Houschold line: 2,400 m
250nun m 2,475 48 118,800 Another 10 in the air
ABO0Omm m 2,159 103 2223717
Sub-total m 14,319 - 573,617
8 Burying Community Pipelines
75 % of total length m 10,700 5 53,500
Sub-Total of Items | to § 1,640,307
9 Miscellaneous % 20 328,000 20 % of Sub-total
Total Direct Cost 1,958,307
13 Engineering Service % 30 590.000 30 % of Total Dircct Cost
Sub-Tetal 2,558,307
11 Physical Contingency % 20 512,000 30 % of Sub-total
Grand Total 3,070,307

(say, NRs. 3,070,000 )
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FCA ¢ DISASTER PREVENTION STUOY
1t THE CENTRAL DE‘v‘EtOF’ME;ﬁ REGION OF NEPAL
ANNEX -

Table3.5.6 Summary of Cest Breakdown for Water Supply Network System
in Chisapant Area

Name of Major Component Unit] Quantity| Unit Rate|  Asnount Remarks
- {NRs.} {NRs.)
§-1 Systern
1-1 Intake Stroclure nos. 6 1610 9,660
1-2 Storage Tank §-1 |nos 1| 100820 100820{ 9,000 titre
1-3 Distribution Tank  D-1-1 | ROs. 1| 47.400 474000 3.5001ie
D-1-2 | mos 1| 31020 ALI20L 1500 fitee
D-1-3 | nos. 1 41900 419001 2000t
1-4 Plastic Tank 1000 tit.| Pos- i 730 28.520{  Delivery tanks
750 tir.| nos. 3l 5700 12.100 -do-
400 lit.| BOs. - 3,850 - -do-
200 tit.| ROS. 8] 2490 89,6401 Houschold tank
{-5 Related Structures  BP Tank | ROS. 6 2,130 13,080
Vaive Ch | nos- 24 810 19,440
1-6 HDP Pipeline 125mm| m | 6043 24 145,032 |4 1setold tive: 1050m,
250 mm| m 164 48 22,272
I80mm| m 0 103 -
Bucying] m 4,800 5 24,000
Total of S-1 System _ 589,984
§-2 System
2-1 Intake Structure nos. 2 1,610 3,220
22 Storage Tank §-2 | mnos. 1| 79.630 196301 60001
2.3 Distribution Tank ~ D-2-1 | BOS. 1| 39.690 39,690 2500 it
D22 | Ros. 1| 328610 42618 3000l
D-2-3 | Pos. 1| 26110 26,10 1,000 fitre
School | nos- 1l 320 L0l ) 500 die
2-1 Plastic Tank 1000 it | BOs- - 7.130 - Dielivery tanks
750 3t | BOs. 5] 5700 28,500 -do-
400 #ir.| Bos. 1 3.850 3,850 -da -
200 1it.| ROS. 2 2.490 52,2901 Houschold tank
2-5 Related Structuces 8P Tank| B9s- 3 2,180 6,540
Vaive Ch.| BOS. 22 810 17,820
2-6 HDP Pipcline 125mm| m | 2214 24 33,1361 ausehold fine: 660
250mm| m 1,846 18 85,603
BOmm| m 1415 103 145,745
Burying| m 4,100 5 20,500
Total of §-2 System 6319,39¢% B
§-3 System
3-1 intake Structuce nos. 3 1,610 4,830
3-2 Storage Tank §-3 | nos | 79630 79,630 §.000 bire
3-3 Distribution Tank  D-3-1 | oS- 1| 3120 ILI20L 1,500 bitre
p-3.2 | nos 1| 38950 38,9501 2,500 iwre
D-3-3 | nos. 1| 43380 43,380] 3,000 kitre
3-4 Plastic Tank 1600 Tit.| 1103 - 7.130 - Detivery tanks
750 tit.| nos- 3l 5700 17,100 -do-
400 1it | Ros. 2l 38%0 1,700 -do-
200 1it.| nos. 21 2,490 52,2901 Mouschold tank
1.5 Related Steuctures  Valhve Ch | POS: 10 810 8,100
125mm| m 1,428 24 31272 Houscheld line: 660m
3-6 }DP Pipcline 250mm| m 165 48 7.920
380mm| m 744 103 76,632
Borying] m 1,300 5 9.000
Total of 8-3 System 410,924
Grand Total . 1,610,307
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JICA F [:SASTER PREVENTION STUOY
IH THE CEMTRAL DE\E;.OPMEHY REGIOH OF KEPAL
NEX - §

Table 3.5.7 Breakdown Quantitics and Cost for Rusal Water Supply Network in

Chisapani Area

SN Works liems Unit Quantity PPP Basis{NRs.) LCB Basis (NRs.)
UnitRate  Amount UnitRate  Amount
Tanks
1 Reinforced Concrete Tanks nos. 13
Storage Tanks nos. 3
Distribotion & Scheol Tanks noes. 10
I-1. Excavatioo m3 3948 41 168 LY 225
1-2. Reinforced Concrete * m} 19.767 £.423 419,436 IREL 557.092
1-3. Levelling Concrete ¥ m3 6672 510 32102 7.581 50,600
1-4. Wel Stone Masenry m3 9852 3046 30,008 4046 13,861
1-5. Stone Soling m3 13.344 194 2,590 258 3443
1-6. Precast Manhole Cover nos. 13 283 3744 348 4524
1-7. Precast Chamber Cover-S nos. 3 1,055 1,163 1,214 3822
1-8. Precast Chomber Cover-I) [ 10 740 7,400 894 £.940
1-9. Pipe futtings-Strage tank nas. 3 N 6,366 2,562 7,636
1-16. Pipe fittings- DisCn tank nos. 10 1.692 16,920 2043 20,430
Sub-Fotal 527,838 696,623
1-11. Miscellanecus Works % 20 - 105612 - 139,325
Total 631,510 835,948
2, Belivery Tanks nos. 18
2-1. Ready-made Plastic Tank (1000 it set 1 4,840 19,360 5844 23,376
2-2. Ready-made Plastic Tank (750 li) set H 1,593 12,523 4319 47,729
2-3. Ready-made Plastic Tank (400 it} set 3 1,990 5970 2,403 129
2-4. Pipe fitting for Deliv. Tank set 18 743 §3,.364 903 16,254
2-5. Precast Valve Chamber nos. 18 6il 10.993 733 13,284
Sub-Total 59,315 107,852
2-6. Instalistion and Qther Misc. 15 % 15% 13,455 16,178
Total 102,270 124,020
) Household Tank 204 Jit. nos. 78
3-1. Ready-made Plastic Tenk (200 lit.} sct 73 1,106 86,268 1,135 104,130
3-2. Pipe lting inclf Sprinkler set set 18 054 90,012 1,393 108654
Sub-Total 176,250 212,781
3-3. Instatlation and Other Misc. 10 % 10% 17,940 21,273
Total 194,220 234,062
4. HDP Pipelines nt 14,319
4.1 125 mm nm 9,685 24 232,440 32 309,920
4-2.250mm m 2475 48 118,800 (3% 158,400
4-3, 380 mm m 2,159 103 232,377 137 295,783
4-4, Burying Pipelines (75 % of total) m 10,700 3 53,500 7 14.900
Totat of HDP Pipelines 627,117 839,003
Related Structures
5, Break Pressure Tank nos. 9
5-1. Ready-made Plastic Tank (200 lit.} set 9 1,106 9,951 1335 12,005
5-2. Pipe fitting for BP Tank set 9 265 2,385 320 2,850
5-3. Precast Valve Chamber nos. 9 611 5492 738 6,642
Sub-Toial 17,818 28,537
5-4, Installation and Misc. 10 %€ 105 1,182 2154
Total §9,620 20,691
6. Intake Protectlon Structure nos. I
6-1. Excavation m3 1.6 43 44 57 14
6-2. Stone Soling m2 4990 193 968 258 963
6-3. Dry Rubble Masonsy m3 0633 441 308 586 303
6-4. Precast Unit (PCC 1:4) rOS. 1 1.069 11,759 1,291 14,201
6-5. HDP Strainer "12 nos. 11 156 1,716 183 2,068
Sub-Total 14,795 17,589
6-6. Installatiop and Misc. 20 % 0% 2,915 3518
Total 172,710 21,107
7. Precast Valve Chamber nos. 56
7-1. Excavaticn m3 3910 43 168 57 #
7-2. Stone Soling m2 14.146 194 27111 258 968
7-3. Precast Unit (PCC 1:4) nos. 56 555 31,080 610 37,520
7-4. Valve and Pipc Fitings nos. 56 129 7,224 156 8,716
Sub-Telal 41,216 47,268
7-5. Installation and Misc_ (0 % 1r.e 4,144 4117
Tofal 43,260 £1,935
Grand Total of Birect Construciion Cost 1,630,207 2,129.81%

Note: ¥ = including Formwork
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REQUEST FROM USER

|

|

PRIORITISE FOR PRE-FEASIBIL

ITY

PRE-FEASIBILITY STUDY
Formation of UC

|

DISTRICT ASSEMBLY
Prioritise for Feasibility

Y

- Health & Sanitation

RE-DEFINING FEASIBIITY

- Service arca - Hydrological }«

- Lower per capita - Social

- Lower design period - Enginceting
Alternative | No Feas@
investigated

If not approved, could
be approved in future

t

DISTRICT ASSEMBLY
Approval for construction

Awarcness Campaign Starts

typec of scheme and service leve

USERS COMMITTEE AGREE

1

¥

SURVEY, DESIGN
COSTESTIMATE

3

Agreement on distribution
of responsibilities

- Training to Users' Commillec
- Training to health workers

:

- On the job training of VMW

[

PROCUREMENT OF
1

- Health Educalions to Beneficiasries
- Formation of Standpost Users Group

Construction malerials
CONSTRUCTION
COMPLETION CEREMONY

& transporiation
[ ACTIVITIES
¥

OPERATION & MAINTENANCE

- Training, Follow up Support
- Availability of Spares

7

|

Source:

ig. 1.1.1

Implementation Flowchart for
Community Based Gravity Water
Supply Schemes

DESIGN GUIDELINE S TOR COMMUNITY BASED GRAVITY 1 LOW RURAL
WATHR SUFTLY SCHE MES, HMG-N UNICLF, Jinuary 1393

fias Majelys Liovernment of Napal
Mepiatny of Terest and Sn) CopsonationBrepactowat of Sof Conrvation

THE SIEDY ON THL DISASH R FRLVINITGN FI AN
FOR SENTRELY AFTECTED AREAS BY 1993 DISASTER
IN THE CENTRAL DLV LOPMLNT REGION OF NFPAL

JAPAN INTERYATIONAL COOTERATION AGENCY
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THE STUDY ON TEE DISASTER PREVENTION FEAN

FOR SEVIRIEY ATIYCTED ARLAS BY 1993 DISASILR
IN TR CENIRAL PLVITOPMINE RLGION O NEGPAL

JAPAN INTERNATIONAL COOPERAHON AGENY

Implementation Schedule for the Rural
Water Supply Network Development

Sequence of Activities and

Fig. 1.1.2
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For Retaining Walis

6.0 N
. 401 NN
.. . 4 % P X
~ 4 . ‘.0
Side-ditch KSR 50
(Stone Masonry) .. 10X N
v 0D
Gabion Hrop Wall SN
2.50
Water Outlet —¥#=
For Earth Slopes
5.0 ]
< 4.0 s
4%
.‘“.._
Side-ditch 2.
(Dry Stone Masonry) . J

Fig. 1.2.1
Standard Cross Section of Road

Source: Road Construction in the Nepat Himalaya:

ICIMOD, March 1987

The Experience from The Lamosangu - Jiri Road Project.

His Myjesty’s Goverameni of Nepal
Maiswy of Foeest and Sml Conscrvalion / Department of $0il Corscovaiion

THE STUDY ON THE DISASTER FREVENTION FLAN
FOR SEVERELY AFFECTED AREAS BY [993 DISASTER
IN THE CENTRAL DEVELOPMENT REGION OF NEPAL

JAPAN INTERNATIONAL COOPERATION AGENCY
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Not Recommended
Due to
no mass balance
in cross section

APotcmial shide line

~

surplus material is
deposited here

Cutting of foot
weakens the slope

Centre Line N

Recommended
ideal mass balance
tn Crogs section

surplus material .
used for ebmankment : <__ Small cut has small influence
t i on stope stability

Cutting of foot
weakens the slope

Centre Line

Fig. 1.2.2
Fixing of Centreline in Slope

His Mafesty’s Gorernment of Nepal
Source: Road Construction in the NCP&] Himalaya: Ministry of Forest and Soit Coaseonation f Beparimenl of Soif Conscrvaiiva
‘the Experience from The Lamosangu - Jiri Road Project. THE SIUDY ON THE DISASTER PREVENTION FLAN
[CIMOD. March 1987 FOR SEVERELY AFFECTED AREAS BY 1993 DISASIER

, Marc IN THE CENTRAL DEVELOPMENT REGION OF NEPAL

JAPAN INTERNATIONAL COOPERATION AGENCY
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Situation

cach 622

Road Sida Slops Sﬁde
Inlet - 7] _ =
a
=
SIDE DITCH

Fig. 1.2.3
Slope Drainage System and Standard
Cross Section of Side Ditch

Source: Road Conslruction in the Nepal Himalaya:

The LExperience from The 1amosangu - Jiri Road Project.

ICIMOD, March 1937

IR
I L Areas of french drains 1Y ‘J !
Culveit v l Culvert
SLOPE DRAINAGE SYSTEM
Cement Masonry Dry Masonry: Type A

e e L
-

Type B
... 80
20 sle 55

20 .
Slope Side

- -
-
-

His Maiesty’s Guvernment of Nepal
Ministry of Foresl and Soif Consenatisa f Bepartmert of Soil Consenatia

THE SI1UDY ON THE DISASTER FREVENTION FLAN
FOR SEVERELY AFFECTED AREAS BY 1993 DISASTER
IN THE CENTRAL DEVELOPMENT REGION OF NEPAL

JAPAN INTERNATIONAL COOPERATION AGENCY
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Fig. 1.2.4
Standard Design for Pipe Culvert

His Majeuts's Govcenment of Nepal
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