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MINUTES OF DISCUSSIONS

THE BASIC DESIGN STUDY
ON
THE PROJECT
FOR
IMPROVEMENT OF KATHMANDU WATER SUPPLY FACILITIES
IN
THE KINGDOM OF NEPAL

Based on the results of the Preparatory Study, the Government of Japan
decided to conduct a Basic Design Study on the Project for Improvement of Kathmandu
Water Supply Facilities (hereinafter referred to as “the Project”) and entrusted the study
to Japan International Cooperation Agency (hereinafter referred to as “JICA”).

JICA sent to the Kingdom of Nepal (hereinafter referred to as “Nepal”) the
Basic Design Study Team (hereinafter referred to as “the Team™), which is headed by
Mr. Eiichiro Cho, Deputy Director, Grant Aid Management Department, JICA, and is
scheduled to stay in the country from November 7, 2000 to December 19, 2000.

The Team held discussions with the officials concerned of the Government of
Nepal and conducted a field survey at the study area.

In the course of discussions and field survey, both parties confirmed the main
items described on the attached sheets. The Team will proceed to further study and
prepare the Basic Design Study Report.

Kathmandu, 14th November 2000
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4

Eiichiro CHO Dhruva Bd. Shrestha

Leader Joint Secretary

Basic Design Study Team Water Supply and Sanitation Division
Japan International Cooperation Agency Ministry of Physical Planning and

Works

/
Kat¥hal NegtrBhattarai

General Manager
Nepal Water Supply Corporation



ATTACHMENT

Objective of the Project

The objective of the Project is to improve water supply situation in Kathmandu,
Lalitpur and Bhaktapur municipalities in order to promote public health and to
secure a stable living of inhabitants through the implementation of the Project.

Project Site

The sites of the Project are Manohara and Shaibhu areas in the Kathmardu valley

(see map in Annex-I).

Responsible and Implementation Agency

The Responsible Agency is the Ministry of Physical Planning and Works (MPPW)
and the Implementation Agency is Nepal Water Supply Corporation (NWSC).

Items Requested by the Government of Nepal

After discussions with the Team, the sites and the components described in
Annex-II were finally requested by the Nepalese side. However, both sides
agreed that the final components of the Project will be determined by the Japanese
side after further studies in Nepal and Japan.

Japan’s Granlt Aid System
The Nepalese side understands the Japan’s Grant Aid Scheme and the necessary

measures to be taken by the Government of Nepal as explained by the Team and
described in Annex-III and Annex-IV.

Schedule of the Study

1)  The consultants will proceed to further studies in Nepal until December 19,
2000.

2)  JICA will prepare the draft final feport in English and dispatch a mission in
order to explain its contents in February 2001.

3) In case that the contents of the report are accepted in principle by the
Government of Nepal, JICA will complete the final report and send it to the

Government of Nepal by May 2001.

-1- Ix e



Other Relevant Issues

1)

2)

3)

4)

3)

6)

7)
8)

The Nepalese side strongly requested the Team early implementation of the

Project.

Both sides confirmed again that Melamchi project took into consideration of
additional water supply capacity by the implementation of the Project. It
was also felt that the project would greatly relieve the acute shortage of
water to be increasingly faced during the 6 years implementation period of

Melamchi project.

Both sides agreed that the target year will be around 2005, a few years after
the completion of the Project. However, the exact target year will be
determined accordingly after detailed study in Japan.

The Nepalese side understood that the components, sizes, dimensions and
locations of the requested facilities will be reviewed based on the field
survey in Nepal and further study in Japan with aim to achieve maximum
output with available resources.

The specific points are as follows;

a) the alternative locations for both project sites,

b) the type of chemical dosing and disinfection system,

c) the size of facilities after estimation of water demand.

The Team explained that problems on operation and maintenance of the
existing facilities constructed by Japanese Grant Aid shall be reflected in the
design for the Project so that the situation does not occur again.

Both sides agreed that the areas which will be directly benefited are
southeast of Kathmandu, Madhyapur and the west of Bhaktapur by
Manohara project, and Lalitpur by Shaibhu project.. And the other water
supply service area of NWSC will be indirectly benefited, where water
supply of the existing system will be more effective by the implementation

of the Project.
The water quality standard of the Project will be as per the WHO guideline.

The Nepalese side explained the progress of the Melamchi project as
follows;

The Government Mission has already dispatched to Manila for loan
negotiation with ADB Headquarter from November 13, 2000.

According to the tentative schedule, full operation of Melamchi project is
scheduled to start in the middle of 2006.

2 QA



9)

10)

11)

The Nepalese side explained the progress of the Management Contract for
water supply facilities in Kathmandu assisted by the World Bank as follows;
Private Operator is scheduled to start in September 2001.

After the completion of the Project, Private Operator shall operate and
maintain the facilities in Manohara and Shaibhu as well as the existing
facilities in Bansbari and Maharnkal Chaur.

But, Private Operator dogg not aim at full privatization and it will be
regulated by an independent body of the government.

Management policy shall be decided by the operator but ownership of the
facilities shall remain to NWSC as per the Nepalese law.

The Nepalese side will be responsible to coordinate the Project and the
Melamchi project for their consistency between the respective project.

The Team will show the map of the Project sites for land acquisition needed
for the implementation of the Project in February 2001. In accordance
with the map, the Government of Nepal will complete land acquisition and
compensation for property before the commencement of the Project.
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Annex-I1

Items Requested by the Nepalese side

1.  Manohara project

a)

b)

d)

Construction of an infiltration gallery type water intake on the Manohara

river,

Construction of a raw water conveyance facility from the water intake to the
water treatment plant with a capacity of 23,000m*/day.

Construction of a water treatment plant with a treatment capacity of

23,000m’/day.

- Bio-filter: Capacity 8,000m’/day

- Flocculation basin: Vertical-baffling type

- Sedimentation basin: Latitudinal-flow type

- Sludge removal facilities: Hopper type

- Rapid sand filter: Self-washing type

- Chemical feeding equipment. Coagulant (alum), Alkali (lime)

- Disinfection equipment: Bleaching powder, Sodium hypochlorite

Construction of a service reservoir with a capacity of 3,000m’.

Installation of a new distribution main with a diameter of 350mm and a
length.of 7,500m from the new reservoir to Kathmandu city.

2. Shaibhu project

a)
b)

c)

d)

Construction of a new service reservoir with a capacity of 4,500m3 .

Installation of a new distribution main with a diameter of 350mm and a
length of 3,500m from the new reservoir to Lalitpur city.

Provision of disinfection equipment for bleaching powder and sodium

hypochlorite.

Provision of equipment and instruments for monitoring water quality.

A-2



Annex-II1

L.

Japan’s Grant Aid Scheme

Grant Aid Procedures

)

)

Japan’s Grant Aid Program is executed through the following procedures.

Application (Request made by a recipient country)

Study (Basic Design Study conducted by JICA)

Appraisal & Approval ~ (Appraisal by the Government of Japan and
Approval by Cabinet)

Determination of (The Notes exchanged between the Governments of

Implementation Japan and the recipient country)

Firstly, the application or request for a Grant Aid project submitted by a
recipient country is examined by the Government of Japan (the Ministry of
Foreign Affairs) to determine whether or not it is eligible for Grant Aid. If
the request is deemed appropriate, the Government of Japan assigns JICA
(Japan International Cooperation Agency) to conduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study), using (a) Japanese
consulting firm(s).

Thirdly, the Government of Japan appraises the project to see whether or not it
is suitable for Japan’s Grant Aid Program, based on the Basic Design Study
report prepared by JICA, and the results are then submitted to the Cabinet for

approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the
Exchange of Notes signed by the Governments of Japan and the recipient

country.

Finally, for the implementation of ‘the project, JICA assists the recipient
country in such matters as preparing tenders, contracts and so on.



2.

Basic Design Study

(1) Contents of the Study

)

The aim of the Basic Design Study (hereinafter referred to as “the Study”),
conducted by JICA on a requested project (hereinafter referred to as “the
Project”) is to provide a basic ‘document necessary for the appraisal of the
Project by the Japanese Government. The contents of the Study are as

follows:

1) Confirmation of the background, objectives, and benefits of the requested
project and also institutional capacity of agencies concerned of the
recipient country necessary for the Project’s implementation.

2) Evaluation of the appropriateness of the Project to be implemented under
the Grant Aid Scheme from a technical, social and economic point of

View.

3) Confirmation of items agreed on by both parties concerning the basic

concept of the Project.
4) Preparation of a basic design of the Project.
5) Estimation of costs of the Project.

The contents of the original request are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Basic Design of the
Project is confirmed considering the guidelines of Japan’s Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to
take whatever measures are necessary to ensure its self-reliance in the
implementation of the Project. Such measures must be guaranteed even
though they may fall outside of the jurisdiction of the organization in the
recipient country actually implementing the Project.  Therefore, the
implementation of the Project is confirmed by all relevant organizations of the
recipient country through the Minutes of Discussions.

Selection of Consultants

For smooth implementation of the Study, JICA uses (a) registered consultant
firm(s). JICA selects (a) firm(s) based on proposals submitted by interested

o
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3.

firms. The firm(s) selected carry(ies) out a Basic Design Study and write(s) a
report, based upon terms of reference set by JICA.

The consulting firm(s) used for the Study is (are) recommended by JICA to the
recipient country to also work in the Project’s implementation after the
Exchange of Notes, in order to maintain technical consistency.

Japan’s Grant Aid Scheme

(1)

)

3

G

Grant Aid

The Grant Aid Program provides a recipient country with non-reimbursable
funds to procure facilities, equipment and services (engineering services and
transportation of the products, etc.) for economic and social development of
the country under principles in accordance with the relevant laws and
regulations of Japan. Grant Aid is not supplied through the donation of

materials as such.

Exchange of Notes (E/N)

Japan’s Grant Aid is extended in accordance with the Notes exchanged by the
Governments concerned, in which the objectives of the Project, period of
execution, conditions and amount of the Grant Aid, etc. are confirmed.

“The period of the Grant Aid” means the one fiscal year which the Cabinet
approves the Project for. Within the fiscal year, all procedures such as
exchanging of the Notes, concluding contracts with (a) consultant firm(s) and
(a) contractor(s) and a final paymenf to them must be completed.

However in case of delays in delivery, installation or construction due to
unforeseen factors such as weather, the period of the Grant Aid can be further
extended for a maximum of one fiscal year by mutual agreement between the

two Governments.

Under the Grant Aid, in principle, Japanese products and services including
transport or those of the recipient country are to be purchased.

When the two Governments deem it necessary, the Grant Aid may be used for



()

(6)

the purchase of the products or services of a third country.

However the prime contractors, namely, consulting, contracting and
procurement firms, are limited to “Japanese nationals”. (The term “Japanese
nationals” means persons of Japanese nationality or Japanese corporations
controlled by persons of J épanese nationality.)

Necessity of “Verification”

The Government of recipient country or its designated authority will conclude
contracts denominated in Japanese yen with Japanese nationals. Those
contracts shall be verified by the Government of Japan. This “Venification”
is deemed necessary to secure accountability to Japanese taxpayers.

Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid project, the recipient country is
required to undertake such necessary measures as the following:

1) To secure land necessary for the sites of the Project, and to clear, level
and reclaim the land prior to commencement of the construction.

2) To provide facilities for the distribution of electricity, water supply and
drainage and other incidental facilities in and around the sites.

3) To secure buildings prior to the procurement in case the installation of the

equipment.

4) To ensure all the expenses and prompt execution for unloading, customs
clearance at the port of disembarkation and internal transportation of the
products purchased under the Grant Aid.

5) To exempt Japanese nationals from customs duties, internal taxes and
other fiscal levies which will be imposed in the recipient country with
respect to the supply of the products and services under the Verified
Contracts.

6) To accord Japanese nationals whose services may be required in
connection with the supply of the products and services under the Verified
Contracts, such facilities as may be necessary for their entry into the
recipient country and stay therein for the performance of their work.
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8)

9)

Proper Use o

The recipient country is required to maintain and use the facilities
constructed and equipment purchased under the Grant Aid properly and
effectively and to assign staff necessary for this operation and
maintenance as well as to bear all the expenses other than those covered

by the Grant Aid.

Re-export
The products purchased under the Grant Aid should not be re-exported
from the recipient country.

Banking Arrangement (B/A)

(a) The Government of the recipient country or its designated authority
should open an account in the name of the Government of the
recipient country in a bank in Japan (hereinafter referred to as “the
Bank™). The Government of Japan will execute the Grant Aid by
making payments in Japanese yen to cover the obligations incurred
by the Government of the recipient country or its designated
authority under the verified contracts.

(b) The payments will be made when payment requests are presented by
the Bank to the Government of Japan under an authorization to pay
issued by the Government of the recipient country or its designated

authority.



Annex-IV

Major Undertaking to be taken by Each Government

No.

I To be covered
tems by Grant Aid

To be covered
by Recipient
Side

To secure land

To clear, level and reclaim the site when needed

To construct gates and fences in and around the site

To bear the following commissions to a bank of Japan for
the banking services based upon the B/A

1) Advising commission of A/P

2) Payment commission

To ensure prompt unloading and customs clearance at port
of disembarkation in recipient country

1) Marine (Air) transportation of the products from Japan PY
to the recipient country

2) Tax exemption and custom clearance of the products at
the port of disembarkation

3) Internal transportation from the port of disembarkation P
to the project site

P

To accord Japanese nationals whose services may. be
required in connection with the supply of the products and
the services under the verified contact such facilities as
may be necessary for their entry into the recipient country
and stay therein for the performance of their work

To exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be imposed in the
recipient country with respect to the supply of the products
and services under the verified contact

To maintain and use properly and effectively the facilities
constructed and equipment provided under the Grant Aid

To bear all the expenses, other than those to be borne by
the Grant Aid, necessary for construction of the facilities




MINUTES OF DISCUSSIONS
ON

THE BASIC DESIGN STUDY
ON

THE PROJECT
FOR
IMPROVEMENT OF KATHMANDU WATER SUPPLY FACILITIES
IN
THE KINGDOM OF NEPAL

(EXPLANATION ON DRAFT FINAL REPORT)

In November 2000, the Japan International Cooperation Agency (hereinafter
referred to as JICA) dispatched a Basic Design Study Team on the Project for the
Improvement of Kathmandu Water Supply Facilities (hereinafter referred to as the
Project) to the Kingdom of Nepal (hereinafter referred to as Nepal), and through
discussion, field survey, and technical examination of the results in Japan, JICA
prepared a draft report of the study.

In order to exi)lain and to consult Nepal on the components of the draft report,
JICA sent to Nepal the Draft Final Report Explanation Team (hereinafter referred to as
the Team), which is headed by Eiichiro CHO, Deputy director, Grant Aid Management
Department, JICA, from July 30 to August 8, 2001.

As a result of discussions, both parties confirmed the main items described on
the attached sheets.

Kathmandu, August 3, 2001

£ F-B il

Eiichiro CHO Shree Ram Shrestha

Leader Joint Secretary

Basic Design Study Team Ministry of Physical Planmng and
Japan International Cooperation Agency Works

(JICA) (MPPW)

Kaushal Na#rBhattarai

General Manager

Nepal Water Supply Corporation
(NWSC)



ATTACHMENT

Components of the Draft Final Report

The Nepalese side agreed and accepted in principle the components of the Draft
Final Report explained by the Team. ~ After discussions with the Team, both sides
have confirmed the sites and components which will be constructed or procured
under the Japanese Grant Aid listed in Annex-I.

Japan’s Grant Aid Scheme

The Nepalese side understands the Japan’s Grant Aid Scheme and the necessary
measures to be taken by the Government of Nepal as explained by the Team and
described in Annex-III and Annex-IV of the Minutes of Discussions signed by
both parties on November 14, 2000.

Schedule of the Study

JICA will complete the final report in accordance with the confirmed items and
send it to Nepal by November 2001. |

Other Relevant Issues
(1) Responsible and Implementing Organization

The Responsible organization of the Project is the Ministry of Physical
Planning and Works (MPPW) and the Implementing Agency is the Nepal
Water Supply Corporation (NWSC).

(2) Operation and Maintenance of Facilities

The Nepalese side should be responsible for operation and maintenance of
facilities to be constructed under the Project. Each system at the Project
site should raise enough funds to cover the costs for the proper operation

and maintenance of the facilities.

(3) Implementation of EIA

The Team requested the Nepalese side to implement EIA (Environment
Impact Assessment) in accordance with “Environmental Protection Act,
1997”. The Nepalese side answered that MPPW and NWSC will take
necessary procedures in consultation with the Ministry of Population and
Environment including countermeasures, which are necessary to mitigate

o
-1-



4)

(%)

(©6)

(7

(3)

negative impact, if necessary. The Team requested the Nepalese side to
submit the document on EIA through JICA Nepal office to JICA
Headquarter within three (3) months after the signing of Exchange of Notes
for the Project. The Nepalese side agreed on it.

Guarantee Letter for Land Acquisition

The Team requested the Nepalese side to submit the document, which
guarantees the usage of necessary land for the Project within three (3)
months after the signing of Exchange of Notes for the Project through JICA
Nepal office to JICA Headquarter. The Nepalese side agreed on it.

Power Supply

The Team requested the Nepalese side to install an electric line (11KV
overhead feeder) between Thimi service station and the water intake site
(required capacity of 300 KVA) and the water treatment plant site (required
capacity of 750 KVA) of the Project. The Nepalese side requested the
Team to provide generators for water intake and water treatment facilities.
For this, the Team requested the Nepalese side to seek an assurance from
NEA not to stop power supply to the facilities of the Project during load
shedding at the Project sites. The Nepalese side agreed on the
above-mentioned matters.

Temporary Stock Yard

The Team requested the Nepalese side to provide temporary yard, which is
necessary to stock construction materials during the construction period of
the Project. The Nepalese side agreed on it.

Sterilising Agent

The Nepalese side requested the Team to adopt sodium hypochlorite as
sterilising agent. The Team answered it is difficult to be included into the
Project because constant usage of repaired sodium hypochlorite generator at
Mahankal Chaur, which has been out of use for about three (3) years, should

be confirmed.

Bio-filter

Regarding Manohara system, the Nepalese side requested the Team to
construct a bio-filterr The Team answered it is difficult because
groundwater would not be used as water source in Manohara system.

.
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(12)

(13)

Installation of Transmission Pipe

The Nepalese side requested the Team to install a transmission pipe between
Bode reservoir and Katunje reservoir of approx. 600m in length. The
Team answered it is difficult because it is out of scope of the Project. The
Team asked the Nepalese side to install the pipe by their own expense.

Design of Elevated Tanks

The Nepalese side requested the Team to make better design on out looking
of elevated tanks. The Team answered to consider the request.

Progress of Private Operator

The Nepalese side explained that re-invitation for letter of interest from
private operators has been published because of withdrawal by two (2)
companies out of three (3) which were short-listed earlier. Tentative
schedule of the commencement of Private Operator will be February 2003.

Request for Technical Cooperation

The Nepalese side requested the Team to include technical cooperation into
the Project for the proper management and operation of the facilities. The
Team answered to convey the request to related organizations in TOKYO
and asked to submit necessary documents to the Japanese Embassy in
Kathmandu.

Keeping Documents Confidential

The Team handed six (6) copies of the draft reports and three (3) copies of
drawings to the Nepalese side. Both sides agreed that these documents are
confidential and should not be duplicated or released to any outside parties
except for MPPW and NWSC.



Annex-I

THE PROJECT SITES AND COMPONENTS

(1) Manohara Project

1) Intake Facilities

- Planned intake amount: 21,700 m3/day

- Shallow wells: 8 nos. (diameter: 4 m, depth: 6.4 m)
- Intake pumps: 8 nos.

- Electrical equipment: Transformer 300K VA X 1 no.

2) Raw Water Conveyance Pipe
- Conveyance pipe: PVC ¢ 125 - 400 mm X 1,796 m

3) Water Treatment Plant
(a) Facility capacity

- Planned treatment amount: 21,700 m*/day (Planned supply amount X 1.05)
- Planned supply amount: 20,700 m*/day

(b) Receiving well and mixing basin

- Capacity: 83.5 m® X 1 basin

- Mixing method: gravity fall

(¢) Flocculation basin

- Capacity: 454 m’ (18 basins)

- Type of flocculation: vertical baffling

(d) Sedimentation basin
- Capacity: 920 m® X 3 basins
- Sludge removal equipment: hopper type

(e) Rapid sand filtration basin

- Filtration area of basin: 22.68 m* X 8 basins
- Replenishment pump: 1 unit

- Surface washing pump: " 2 units

() Clear water reservoir

- Capacity: 561 m*>X 2 basins
(g) Chemical dissolution and feeding equipment

- Coagulant (PAC): 1Ls.

- Sodium hydroxide: 1Ls.

- Bleaching powder: 1Ls.

(h) Sludge and drainage basin

- Capacity: 202 m* X 2 basins
- Supernatant water return pump: 2 units

- Drainage pump: 2 units

(i) Sludge drying bed

- Capacity: 280 m’ X 4 beds //\/
f
A-1



@

(k)

M

(m)

Sampling equipment
Sampling pump: 2 units
Residual chlorine meter I no.

Internal water supply unit

Supply pump: 2 units

Water Quality Monitoring Equipment

Equipment for laboratory: 1Ls.

Electrical Equipment

Transformer: 750KVA X1 no.
Distribution panel: 1Ls.

4)  Transmission Facilities

1)

(a) Bhaktapur West and Madhyapur service area
- Transmission pump: 3 units
- Transmission main: DCIP ¢ 250 mm X382 m
(b) Kathmandu Southeast service area
- Transmission pump: 5 units
- . Transmission main: PVC ¢$350 mmX8,251 m
DCIP ¢ 350 mm X 172 m
5) Elevated Tanks
(2) Min Bhawan elevated tank
- Capacity: 3,080 m> X 1 no.
(b) Singha Durbar elevated tank
- Capacity: 2,700 m*X 1 no.
(2) Shaibhu Project
Distribution facilities
- Distribution reservoir: 2,700 m> X 1 reservoir
- Sterilisation equipment: 1 Ls. (bleaching powder)
- Electrical equipment: 1Ls.

2)

Water quality monitoring equipment: 1 Ls. (potable type)

Distribution main

New reservoir to North-east Lalitpur service area

Distribution main; PVC ¢ 300 mm X 3,454 m
DCIP ¢ 300 mm X 46 m
PVC ¢ BSOyX 1,263 m

P
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€e-v

kgf/cm? %/ %/ ¥/

26.26 1,305.1 1,335.9 3.08 39.8 32.2 12.8 27.0
10.44 1,315.7 1,368.1 5.24

20.8 48.6 10.1 10.7
3.74 1,302.1 1,368.1 6.60
6.83 1,300.1 1,353.3 5.32 7.5 42.7 3.2 4.3
3.40 1,297.7 1,358.4 6.07 5.9 55.9 3.3 2.6
50.67 74.0 39.7 29.4 44.6
12.93 1,314.6 1,335.9 2.13
9.60 1,299.0 1,319.6 2.06 .

56.6 23.0 13.0 43.6 14.8
4.19 1,294.1 1,313.9 1.98 2.0
1.73 1,289.7 1,320.0 3.03
9.17 1,317.5 1,368.1 5.06 2.8 249 73 136
3.74 1,302.1 1,329.6 2.75
5.91 1,301.1 1,353.3 5.22 7.5 36.1 2.7 4.8
3.40 1,297.7 1,358.4 6.07 5.9 55.9 3.3 2.6
50.67 90.8 28.9 26.3 64.5

kgf/cm? Vi Vi i

4.15 1,321.0 1,360.8 3.98 6.9 43.2 3.0 3.9
10.16 1,308.4 1,360.0 5.16 4.2 43.2 1.8 2.4
14.31 11.1 43.2 4.8 6.3
3.02 1,320.7 1,360.8 4.01 6.9 31.7 2.2 4.7
3.41 1,313.6 1,347.4 3.38

5.9 42.5 2.5 3.4 5.9
7.88 1,308.3 1,360.0 5.17
14.31 12.8 36.7 4.7 8.1




ve-v

kgf/cm? %/ %/ ¥/
12.34 1,301.6 1,340.0 3.84 20.4 53.6 12.6 7.8
3.27 1,321.2 1,360.0 3.88 7.6 53.6 2.4 5.2
15.61 28.0 53.6 15.0 13.0
1.66 1,283.7 1,320.0 3.63
2.94 1,298.6 1,340.0 4.14

22.5 39.2 8.8 13.7 2.1
4.03 1,313.8 1,340.0 2.62
3.71 1,298.8 1,320.0 2.12
3.27 1,321.2 1,360.0 3.88 7.6 53.6 4.1 3.5
15.61 30.1 42.9 12.9 17.2
1374.8  1497.4
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Observation Well - 2

Manohara River

Observation Well - 1

Pump No.3
Q=1.3m¥min.

Pump No.4
Q=0.9 m¥min.

Intake Well No.2
(¢ 3,000)

N Pump No.2
Auxiliary Well Q= 1.0 m¥min.

(e 1,500)

Bleaching Powder
Feeding Well
(v 1,500)

Water Collecting Pipe

200° x11.0m"

Bleaching Powder Feeding Well
(v 1,500)

Pump No.1
Q=1.0m¥min.
Water Collecting Pipe
200° x11.0m*

Connecting Well
Intake Well No.1 (@ 1,500)

(¢ 3,000)

g-0.0 0oobooobobooooo




LE-Y

Intake Well No.1 Intake Well No.2

Pump No.1 Pump No.2 Pump No.3 Pump No.4
Q=1.0m¥min. Q=1.0m¥min. Q=1.3m¥min. Q=0.9 m¥min.
Water Collecting Pipe Water Collecting Pipe
200° x11.0m" 200° x11.0m"

Connecting Well

Impermeable Layer Impermeable Layer
Medium Sand
Coarse Sand
Fine Sand with Coarse Sand
Black Clay

o-0.000000000
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Intake Well No.1
Intake Well No.2
Observation Well - 1
Observation Well - 2
Manohara River

o-0.0 0boboboobobo




Step -1

\C/)\/Zﬁervzation \C/’Vtésler Vlation Intake Well No.2 Intake Well No.1
i i Q=1.3m*min. Q=1.0 m¥min.
Step - 3 Q=1.0m"min.
Step -4 Q = 0.9 m*¥min. Q = 1.0 m¥min.

o-0.0 0boboboooboDbo
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