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1. Outline of the Project

Country: Federal Democratic Project Title: The Project for Hydro-Microbiological Approach for Water

Republic of Nepal Security in Kathmandu Valley, Nepal

Issue Sector: Environmental Cooperation Scheme: Science and Technology Research Partnership for
Management Sustainable Development (SATREPS)

Division in Charge: Total Cost: Approximately 300 Million Japanese Yen

Global Environment Department

Period of Cooperation: Partner Country’s Implementing Organization:

(R/D): 1 May 2014 to 30 April Institute of Engineering, Tribhuvan University (IOE), Ministry of Water
2019 Supply and Sanitation (MWSS), Central Department of Geology,

Tribhuvan University (CDG), Institute of Medicine, Tribhuvan University
(IOM), Kathmandu Valley Water Supply Management Board
(KVWSMB), Kathmandu Upatyaka Khanepani Limited (KUKL), Center
of Research for Environment Energy and Water (CREEW), Small Earth
Nepal (SEN), Asian Institute of Technology and Management (AITM),
Department of Hydrology and Meteorology, Ministry of Population and
Environment (DHM), Nepal Academy of Science and Technology
(NAST)

Implementing Organization:

University of Yamanashi, Kyoto University, Kitasato University, Kobe
City College of Nursing, The University of Tokyo, Nittetsu Mining
Consultants Co., Ltd., Meiwa Industry

Supporting Organization: None

1-1 Background of the Project

The Kathmandu Valley in which the capital of Nepal is located and which provides shelter to over 2.5
million people, has reached a stage where its long-term water supply is not assured, basically due to rapid
population growth and agricultural irrigation. Urbanization and industrialization have caused pollution of
the water environment. Water supply systems have become inadequate to satisfy the needs of consumers or
meet the environmental criteria for many years. Unreliable and inadequate water supply has become a
common phenomenon. People are compelled to buy expensive jar/bottled water for drinking and/or drill
private tube wells in their backyards to pump groundwater for other uses. In addition, high volume water
consumers like housing complexes, hotels and industrial facilities have been increasingly exploiting
groundwater simultaneously. High level of contamination of groundwater requires affordable treatment
technologies for different scales to ensure safe water. However, water security risks in the Kathmandu
Valley are not being effectively addressed by current responses from science, the government or enterprises
mainly because of the lack of research that is based on science-based evidence.

With the aim to enhance the management system on potable water resources in the above context of
Nepal, the Project for Hydro-Microbiological Approach for Water Security in Kathmandu Valley, Nepal
(hereinafter referred to as “the Project”) has been implemented since May 2014 for 5 years, following the
signature of Record of Discussions (R/D) on 28 March 2014. The Project is under a scheme named
“Science and Technology Research Partnership for Sustainable Development” (SATREPS) supported by
Japan International Cooperation Agency (JICA) and Japan Science and Technology Agency (JST).

1-2 Project Overview
(1) Project Purpose:
Management system on potable water resources - shallow and deep groundwater, and surface and rain
water - is enhanced.

(2) Outputs
Output 1 Potable water resources situation, including water demand, consumption and supply in
Kathmandu Valley, is studied and future forecast is conducted.
Output 2  Situation and sources of groundwater pollution is studied.
Output 3 Microbiological situation of environmental water, such as groundwater, surface water, and rain




water, in the Kathmandu Valley is studied.

Output 4 Appropriate locally-fitted, compact and distributed (LCD) water treatment system for
groundwater and surface water in Kathmandu Valley is developed.

Output 5 Social and economic evaluation of the LCD water treatment system installation in Kathmandu
Valley is studied.

(3) Input (As of the mid-term review)

Japanese Side

- Total budget: Approximately 300 million Japanese Yen

- Japanese experts

1 Long-term expert has been dispatched since August 2014,
22 Short-term experts (less than 12 months) have been dispatched since September 2014. The fields of
expertise are Water resources management, Water quality assessment, Microbial and public health
assessment, Water treatment system development, Economic and social assessment (Totally 750 days,
25.00 Man/Month).

- Operational cost: 6,083,093 NPR (Approximately 6.3 million JPY) *

- Provided equipment: Machinery and equipment were provided and installed mainly at IOE, IOM and
the pilot sites. The total amount of the procurement is 56,050,666 JPY.

- Training in Japan: The total number of the counterpart personnel having participated in training in
Japan is 20 (Long-term training:3, Short-term training:17).

Nepalese Side

- Counterparts: The Project Director, the Project Manager and 20 counterpart personnel have been
assigned to the Project.

- Land and facilities: Office space and necessary facilities for the Japanese experts have been provided.
Rooms and space necessary for installation and storage of equipment have been provided. Places for
installation of water treatment system (Jwagal UN Park, Chyasal, IOE campus / 3 places in total) have
been provided.

- Operational cost: KVWSMB has provided 1,000,000 NPR per year to support the Project activities.

2. Evaluation Team

Members Designation Name Organization
Japanese Team Leader Mr. Kazunao Shibata |Director, Environmental Management Team 2,
Side Environmental Management Group,
Global Environment Department, JICA
Cooperation Mr. Yuma Eguchi Environmental Management Team 2,
Planning Environmental Management Group,
Global Environment Department, JICA
JST Chief Prof. Yoshifumi Research Supervisor, JST
Researcher Yasuoka Prof. Emeritus, The University of Tokyo
JST Investigator Mr. Mitsuharu Ota Deputy Manager, Department of International
Affairs, JST
Evaluation Analysis |Mr. Teppei Okano Consultant, Icons Inc.
Nepalese  |Team Leader Mr. Kedar Man Project Manager, Department of Water Supply and
Side Prajapati Sewerage (DWSS), Ministry of Water Supply and
Sanitation (MWSS)
Team Member Dr. Jagat Shrestha Assistant Dean, Institute of Engineering (I0E)
Tribhuvan University (TU)
Period of |15 November 2016~30 November 2016 Type of Evaluation:
evaluation Mid-term Review

3. Results of Evaluation

3-1 Verification of Achievement
(1) Progress of Activities
The activities have been conducted according to Plan of Operation (PO). There were the challenges in the
first half of the Project caused by the earthquake occurred in April 2015 and blockage of logistics near the
Indian border triggered by protests against the new constitution promulgated in September 2015. Although

! 1 NPR =1.0416 JPY (JICA rate on December 2016)



there was no critical delay in activities thanks to the great efforts made by the Project members, several
field surveys were forced to be canceled, postponed or scaled down. Owing to that, the overall
implementation plan was required to be modified. Since most of the research results by WGs under the
Project are linked to each other, the delay of the data collection affected the whole progress of the Project.
It is expected that the Project can cope with the difficulties on the implementation schedule by accelerating
the activities with close coordination among the Project stakeholders.

(2) Level of the achievement of Outputs
Output 1: Potable water resources situation, including water demand, consumption and supply in
Kathmandu Valley, is studied and future forecast is conducted.

Indicators of Output 1 are related to the elaboration of reports on the spatio-temporal distribution of water
resources and the long-term variation trends, a water security map, and reports on alternative techniques to
utilize water resources. Also, other indicators are set for the capacity development. Activities of Output 1
have been generally going well and all the indicators are expected to be achieved at the end of the Project.

As to the study on the distribution of water resources, the distribution of surface water amount over the
past 10 years and the inter-annual variation were grasped. Also, the potential quantity of deep groundwater
was estimated. Regarding the elaboration of the map, the target on usability and usefulness for potential
users has not been clearly defined and it is difficult to evaluate the achievement level of the indicator. The
research on alternative water sources is still ongoing and concrete results are expected to be obtained in
future. The capacity of Nepalese researchers has been strengthened through the Project activities and
training in Japan. However, since the definition of the indicator is not appropriately set to measure the
degree of improvement of capacity and it is difficult to judge the achievement.

Output 2: Situation and sources of groundwater pollution is studied.

Indicators of Output 2 are related to the elaboration of a water security map of water quality and the
capacity development of Nepalese researchers. The activities of Output 2 have been delayed and all the
indicators of Output 2 have not yet been achieved at this time. Although the indicators are expected to be
achieved at the end of the Project, it is difficult to measure the usefulness and quality of the water security
map of water quality, and the achievement of its capacity development with the indicators set in the Project
Design Matrix (PDM).

The water security map of water quality is planned to be developed for both wet and dry seasons.
Although the water security map for the dry season was already developed, the map for the wet season has
not yet been elaborated. The capacity of Nepalese researchers has been strengthened through the Project
activities and training in Japan.

Output 3: Microbiological situation of environmental water, such as groundwater, surface water, and
rain water, in the Kathmandu Valley is studied.

Indicators of Output 3 are related to the elaboration of water security maps of waterborne infections and
microorganisms, and capacity development of Nepalese researchers. The activities of Output 3 have been
delayed and all the indicators of Output 3 have not yet been achieved at this time. Although the indicators
are expected to be achieved at the end of the Project, it is difficult to measure the usefulness and quality of
water security maps of waterborne infections and microorganisms and the achievement of its capacity
development with the indicator set in the PDM.

The surveys and analysis on the distribution of pathogenic microorganisms and indicator microorganisms
are still in the process, and a water security map of waterborne infections is expected to be completed by
the end of the 1st quarter of 2017. As to the map on the distribution of the beneficial microorganism, it
takes time to analyse the enormous number of microbial gene data by next-generation sequence analysis.
The map is planned to be developed by the end of March 2017. Regarding the capacity development, 3
counterpart personnel participated in the short-term training in Japan in 2014 and 2 of them entered
University of Yamanashi as doctoral scholarship students.

Output 4: Appropriate locally-fitted, compact and distributed (LCD) water treatment system for
groundwater and surface water in Kathmandu Valley is developed.

Indicators of Output 4 are related to the development of the LCD water treatment system and the capacity
development of Nepalese researchers. All the indicators of Output 4 have not yet been achieved and the
detail of the process to achieve these indicators is unclear. The performance of the LCD water treatment
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system and the achievement of its capacity development are difficult to be measured with the indicators set
in the PDM.

Three sites were selected for the installation of the water treatment system. Various types of systems were
examined at the sites. Concrete results of the research activity will be generated in the next half of the
Project. It is necessary to foster common recognition among stakeholders concerning the target
performance and cost-effectiveness of the LCD water treatment system, and the process to achieve the
target. Regarding the capacity development, 8 people participated in the short-term training in Japan and 29
people participated in training at IOE.

Output 5: Appropriate locally-fitted, compact and distributed (LCD) water treatment system for
groundwater and surface water in Kathmandu Valley is developed.

Indicators of Output 5 are the implementation of the social and economic evaluation for the LCD water
treatment system and the capacity development of Nepalese researchers. All the indicators of Output 5 have
not yet been achieved and the detail of the process to achieve these indicators is unclear. The
socioeconomic effectiveness of the LCD water treatment system and the achievement of capacity
development are difficult to be measured with the indicators set in the PDM.

Socioeconomic surveys for 1,500 households have been conducted 3 times and the data from the surveys
were used for the selection of installation sites for the LCD water treatment system. However, the survey
will be continued and the results will be utilized for further improvement of the Project activities.
Regarding the capacity development, 2 students have participated in long-term training in Japan from April
2016. Also, the related knowledge and skills have been acquired by Nepalese counterparts through the
trainings which were provided by Japanese researchers in Nepal.

(3) Level of the achievement of Project Purpose
Project Purpose: Management system on potable water resources - shallow and deep groundwater,
and surface and rain water - is enhanced.

Although the indicators of the Project Purpose have not yet been achieved, there is a high possibility to
achieve Indicators 1 and 4, which are related to the elaboration of the water security map. On the other
hand, the detail of the process to achieve Indicators 2 and 3, which are related to the LCD water treatment
system, is not clear at this time.

The development of the integrated water security map, which is set as Indicator 1, is about 6 months
behind schedule. The first version of the map will be developed by the end of March 2017 and expected to
be utilized by the governmental agencies and other potential users such as the development partners, NGOs
and local authorities. Regarding Indicator 2, the strategy on introduction and installation of the LCD water
treatment system will be discussed among stakeholders after the development of the integrated water
security map and evaluation of the operation of the systems. The impact of Melamchi Water Supply Project
will be assessed as well for the formulation of the strategy. For the operation of the LCD water treatment
system, information concerning the operator, the management structure and the burden of expense, should
be included in the strategy, though the details of the process to clarify this information are not clearly
identified. The installation of the LCD water treatment systems in more than 5 locations, which is Indicator
3, will be achieved by the summer of 2017. As to the activities related to Indicator 4, reassessment of the
water security map will be implemented after developing the first version of the integrated water security
map.

3-2 Summary of Evaluation Results
(1) Relevance (High)

The Project is intended to enhance the management system on potable water resource through the
elaboration of the integrated water security map and the introduction of improved the LCD water treatment
system in the Kathmandu Valley, Nepal. "Safe drinking water and sanitation service" has been set as the top
priority in the national development strategy of the government of Nepal and the target in the strategy is to
raise the percentages of people who have access to safe water to 96% and sanitation service to 90%. Also,
MWSS is formulating the sector development plan for 2016 to 2030 and one of the priority areas in the
plan is the improvement of basic coverage of water supply. Given the current population growth in the
Kathmandu Valley, water demand and supply gap and deterioration of water quality are expected to become
more critical, and the improvement of both aspects of water quality and quantity is an urgent issue.
Melamchi Water Supply Project, which is an ongoing project led by the government of Nepal, is expected
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to improve the condition of water supply. At the same time, the LCD water treatment system developed by
the Project has been recognized as an important approach as a complement method for the water supply in
the target area. Therefore, the contents and approach of the Project are highly consistent with the national
policy and development needs of Nepal. The Project is also consistent with Japan's cooperation policy for
Nepal which puts priority on the supports for the socioeconomic infrastructure improvement.

(2) Effectiveness (Moderate)

In terms of indicators of the Project Purpose, all indicators set in the PDM have not been achieved at the
time of the Mid-term Review. Although there is a high possibility to achieve the indicators related to the
elaboration of the water security map, the details on the process to achieve the indicators related to the
installation and the dissemination of the LCD water treatment system are not clear.

The development and reassessment of the integrated water security map, and the installation of improved
LCD water treatment system are still on the way to be completed. The formulation of strategy on the
installation of the LCD has not yet been completed as well. There is no indicator to measure the
performance of the LCD water treatment system and the details of the process to formulate the strategy
have not yet been clarified. It was confirmed that Nepalese researchers and Japanese experts recognize the
importance to reach a consensus on the future application of the LCD system among stakeholders including
governmental agencies to achieve the Project Purpose.

(3) Efficiency (Relatively High)

The quality and quantity of the Project inputs by both Japanese and Nepalese sides were adequate. The
Project activities have been implemented by efficient project management and addressing the challenging
situations caused by the earthquake and blockage of logistics. However, some activities have been delayed
and most of the outputs have not achieved yet. Regarding the input from the Japanese side, equipment has
been procured based on the necessity of each research subject and most of them are properly managed by
the Nepalese side. However, some equipment provided to IOM required a brief instruction for handling and
maintenance since I0M has a problem to utilize some equipment, because of lack of skill and knowledge
for proper use and maintenance of the equipment. As to the Nepalese side, the involvement of stakeholders
of the Project is limited in the first half of the Project, and there is room for improvement on the
collaboration structures.

(4) Impact (Positive)

The Mid-term Review team does not rank the impact because the Project does not set the overall goal in
the PDM of the Project. The Project’s impact is positive in the sense of the possibility of contribution to
policy making process and capacity development of young researchers.

The Project has conducted a wide range of research activities regarding water security and the results and
findings of these researches can be utilized by the decision makers and development partners. For instance,
the data sets generated by the Project will be compiled into an integrated water security map and it would
be utilized in the policy-making process, such as the formulation of the master plan of water sector by
KVWSMB. Also, the integrated water security map and the related data have the potential to be used as
information for investment by various development partners. Thus, the utilization of these deliverables can
create a positive impact in the water sector in Nepal.

Another positive impact of the Project was identified in the sense of the capacity development. Since the
Project emphasizes the human resource development not only for Nepalese researchers but also Japanese
students, the active exchanges among universities have been carried out. The situation generates a positive
impact of the Project to the water sector in Nepal, with which these researchers and students would be
involved in the future.

(5) Sustainability (Moderate)

Political Aspect: The objective of the Project is highly consistent with the current national development
plan and strategy of the government of Nepal. The expected deliverables by the Project, such as the water
security map are recognized as the important information for decision-making process of government
agencies. The issues of improvement of basic coverage of water supply in the Kathmandu Valley is featured
in the periodic development strategy and the improvement of water supply is one of the priority issues in
Nepal. The LCD water treatment system developed by the Project is appreciated by stakeholders as a
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complement method for the water supply from Melamchi. In the view of that condition, it is assumed that
the political support will continuously be secured in the post-project period.

Technical Aspect: The Project focuses on capacity development of Nepalese researchers, especially young
researchers in TU. Careful technology transfer and instruction have been carried out in Japan and Nepal,
and these researchers acquired the skill and knowledge in a proper manner. Most of the trainees in Japan
are master students and required to write a thesis related to the Project research. These theses will be
accumulated in TU as the knowledge from the Project. Moreover, 10 permanent staff members from
different agencies and institutions participated in training in Japan, and they will contribute to securing the
sustainability from the technical aspect.

Institutional Aspect: There is room for improvement on the academic/industry partnership and
collaboration structure in the Project. Even though a number of key agencies and institutions in the water
sector in Nepal have been involved in the Project as counterparts, the degree of participation of each agency
and institution differs. Since most of the activities in the first half of the Project were academic research,
and there was difficulty in collaborating with implementing agencies. It is necessary to establish the
collaboration structure among stakeholders for the post-project period, to secure the sustainability from the
institutional aspect.

Financial Aspect: MWSS, KVWSMB and KUKL will continue investing their budget for the
enhancement of water management research. When the results of the Project are proved as useful and fit to
their primary purpose, the budget would be secured for continuous use and update of the results by these
decision makers and implementation agencies. On the other hand, TU and other research institutions are
required to make efforts for seeking funds to continue the research for enhancing the water management.
Moreover, it is necessary to secure the budget for the operation and maintenance of various equipment
provided by the Project.

3-3 Contributing Factors
(1) Good communication between Japanese experts and Nepalese researchers
Japanese experts and Nepalese researchers have established a good relationship and that contributes to the
smooth implementation of the Project activities and effective technical transfers. Under the good
relationship among lead agencies such as IOE and University of Yamanashi, a number of students, both
from Nepal and Japan are encouraged to participate in the collaborative research. These students
accumulated knowledge and skills throughout the process of activities. Since a large number of experts,
researchers and students have been involved in the Project, a project coordinator is assigned as a long-term
expert and has contributed to the smooth implementation of the Project activities.

(2) Information sharing at the Joint Coordinating Committee (JCC)

The progress, activity plan and findings from the research activities are shared among the Project
members at the JCC. Since the products of the Project, such as water security maps and data sets from field
surveys are valuable for all stakeholders in the water sector, their involvement in the Project secures the
opportunity for further collaboration in the future.

3-4 Constraining Factors
(1) Collaboration among stakeholders
It was observed that there is room for improvement on collaboration among WGs. Although good
communication among WG leaders and Japanese experts contributes to smooth operation of the research
activities, some of the counterpart personnel are not directly involved in the research activities. This is
because the main activities in the first half of the Project are data collection and analysis.

(2) Delay of activities due to the earthquake and logistics problem
All WGs were forced to modify the activity schedule and the plans due to the impact of earthquake and
logistics problem in 2015. Specifically, the Japanese expert could not be dispatched as scheduled. Also,
Nepalese researchers could not participate fully in the Project activities due to the modification of academic
calendar. Moreover, it was difficult to secure fuel for field surveys and procure equipment and material for
timely implementation of the activities in 2015. These situations constrained the timely implementation of
the Project activities.
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3-5 Conclusion
From the perspective of the five evaluation criteria, the relevance of the Project is evaluated as High,
since the Project objective is highly consistent with the national policy and development needs of Nepal as
well as Japan’s aid policy. The effectiveness of the Project is deemed as Moderate, since the detailed
process to achieve the indicators related to installation and introduction of the LCD water treatment system
is not clear. The efficiency of the Project is evaluated as Relatively High. Although most of the outputs
have not yet been achieved, the activities have been implemented by efficient project management under
the challenging situation caused by the earthquake and blockage of logistics. The Project’s impact is
positive in the sense of the possibility of contribution to policy making process and capacity development
of the students. The sustainability of the Project is evaluated as Moderate, because some issues remain in
the financial and institutional aspects in the middle of Project period.

3-6 Recommendations
(1) Extension of the Project period
Due to the impact of the earthquake and logistics problem at border areas in 2015, the elaboration of the
water security map will be delayed by 6 months. Accordingly, it is estimated that additional 6 months are
needed to develop the LCD water treatment system and finalize the strategy document on its introduction
and installation. Therefore, it is recommended to extend the Project period by 6 months.

(2) Improvement of usefulness and sustainability of water security map
While maintaining the excellent collaboration/coordination among related WGs, it is recommended that
the Project members implement the following actions:
1) Strengthen the involvement of KVWSMB and KUKL as main users of the map and receive feedback
from these agencies, thereby improve outputs and user interface of the map;
2) Elaborate manuals for utilization and update of the map;
3) Establish a structure to enable continuous update of the map; and
4) Share/publish the survey results for the map for policy making and/or planning of MWSS, KVWSMB,
and KUKL, and for projects of development partners including JICA.

(3) Clarification of the process toward the completion of development of the LCD water treatment
system
It is necessary for the Project members to clarify the necessary process for the LCD system development
such as:
1) Secure sufficient time for evaluating performance of each water treatment system;
2) Select target areas, types, and scale of the LCD water treatment system, based on the survey results of
WG1-3 and 5 and with a view to elaborating the strategy document;
3) Evaluate costs for installation and operation/maintenance; and
4) Elaborate manuals for the LCD system introduction, regarding the selection of technologies, the design
of the system, cost evaluation and operation.

(4) Clarification of the process to elaborate the strategy document on introduction and installation of
the LCD water treatment systems
With the leadership of MWSS and KVWSMB, it is necessary for the Project members to clarify the
necessary process for elaborating and formalizing the strategy document, which would stipulate target
areas, operators, the burden of expense, and structure for operation/maintenance, while considering the
harmonious complementation with the Melamchi Water Supply Project.

(5) Establishing common understanding among the Project members and WGs

It is essential for all Project members, both Nepalese and Japanese sides and all WGs, to establish a
common understanding on the issues mentioned above, in order to achieve the Project Purpose and
Outputs. It is recommended to establish a task force on important issues such as strategy elaboration, to
clarify the interactions between WGs, necessary tasks, roles of each member, and timeline.

(6) Sustainable operation and maintenance of the equipment provided
The equipment provided by JICA has been installed in several institutions, such as IOE, IOM, etc. It is
necessary to make sure that the permanent staff members of those institutions acquire the technique for
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operation and maintenance. It is also necessary for those institutions to secure sufficient budget for
operation and maintenance. Given their difficult budgetary situation, it is suggested for governmental
agencies to consider collaboration schemes with academic institutions, such as research funds.

(7) Addition of indicators and modification of PDM and PO
In order to share the concrete image of Outputs and measure their achievements, it is recommended to add
indicators on the quality/performance of water security maps, the LCD water treatment system, and
capacity development. It is necessary to modify PDM and PO based on the recommendations above, by the
next JCC meeting which is planned in June 2017.
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Minutes of Meeting

MINUTES OF MEETING

BETWEEN

THE JAPAN INTERNATIONAL COOPERATION AGENCY

AND

THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE FEDERAL DEMOCRATIC REPUBLIC OF NEPAL

ON

JAPANESE TECHNICAL COOPERATION

FOR

THE PROJECT FOR HYDRO-MICROBIOLOGICAL APPROACH FOR WATER SECURITY IN
KATHMANDU VALLEY, NEPAL

The Japanese Mid-term Review Team (hereinafter referred to as “the Team™), organized by the Japan

International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Kazunao Shibata,

visited the Federal Democratic Republic of Nepal (hereinafter referred to as “Nepal”) from 14 November to 1

December, 2016. The Team conducted the Joint Mid-term Review together with Nepalese Review Team on

the Japanese technical cooperation project, “The Project for Hydro-Microbiological Approach for Water

Security in Kathmandu Valley, Nepal” (hereinafter referred to as “the Project”).

During its stay in Nepal, the Team had a series of discussions and exchanged views with Nepalese

officials concerned (hereinafter referred to as “the Nepalese Side™).

As a result of the discussions, both the Team and the Nepalese side (hereinafter referred to as “both

sides™) agreed upon the matters referred to in the document attached hereto.

Mr. Kazunao Shibata

Leader, Mid-term Review Team

Japan International Cooperation Agency -
(JICA)
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Kathmandu, 30 Novenber, 2016
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Mr. Rajan Raj Pandey
Joint Secretary,
Ministry of Water Supply and Sanitation (MWSS)

Prof. "ﬁﬂl \bﬂ—@/Bajracharya

Dean
Institute of Engineering (IOE)

Tribhuvan University
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ATTACHED DOCUMENT

1. The Joint Mid-term Review Team presented the Joint Review Report attached as Appendix III to the Joint
Coordinating Committee (hereinafter referred to as “JCC™) held on 30 November, 2016. The JCC accepted

the report and as a result of discussion, both sides agreed upon the descriptions of the report.

2. Both sideS adopted the recommendations of the Joint Mid-term Review Report, as described below. The
extension of the Project period will be officialized by both sides through a modification of R/D after the
internal authorization by JICA Headquarters based on the recommendation (1).

(1) Extension of the Project period

Due to the impact of earthquake and logistic problems at border areas in 2015, the elaboration of the water
security map will be delayed for 6 months. Accordingly, it is estimated that 6 months are needed in order to
develop LCD water treatment system and finalize the strategy document on its introduction and instaliation.

Therefore, it is recommended to extend the Project period for 6 months.

(2) Improvement of usefulness and sustainability of water security map
While maintaining the exceilent collaboration/coordination among related WGs, it is recommended that the

Project members implement the following actions:

1)

2)
3)
4)

Strengthen the involvement of KVWSMB and KUKL as main users of the map and receive feedback

from these agencies, thereby improve outputs and user interface of the map;

| Elaborate manuals for utilization and update of the map;

Establish a structure to enable continuous update of the map; and
Share/publish the survey results for the map for policy making and/or planning of MWSS, KVWSMB,

and KUK, and for development partners’ projects including JICA.

(3) Clarification of the process toward the completion of development of LCD water treatment system
1t is necessary for the Project members to clarify the necessary process for the LCD system development such

y)
2)

3)
4

Secure sufficient time for evaluating performance of each water treatment system;

Select target areas, types and scale of water treatment system, based on the survey resulis of WG1-3 and
5 and with a view to elaborating the strategy document;

Evaluate costs for installation and operation/maintenance; and

Elaborate manuals for LCD system introduction, regarding selection of techmologies, ‘design_ of system,

cost evaluation and operation.

4 300



(4) Clarification of the process to elaborate the strategy document on introduction and installation of the LCD
water treatment systems ‘
With the leadership of MWSS and KVWSMB, it is necessary for the Project members to clarify the necessary
process for elaborating and formalizing the strategy document, which would stipulate target areas, operators, tariff,
and structure for operation/maintenance, while considering the harmonious complementation between the

Melamchi Water Supply Project.

(5) Sharing of common underétanding among the Project members and WGs

It is essential for all Project members, both Nepalese and Japanese sides and all WGs, to share common
understanding on the issues mentioned above, in order to achieve the Project’s Purpose and Outputs. It is
recommended to establish a taskforce on important issues such as strategy elaboration, to clarify the interactions

between WGs, necessary tasks, roles of each member, and timeline.

{6) Sustainable operation and maintenance of the equipment provided

The equipment provided by JICA has been installed in several institutions, such as IOE, IOM, etc. It is
necessary to miake sure that the permanent staffs of those institutions acquire the technique for operation and
maintenance. It is also necessary for those institutions to secure sufficient budget for operaﬁon and maintenance.
Given their difficult budgetary situation, it is suggested for governmental agencies to consider collaboration

schemes with academic institutions, such as research funds.

(7 Addition of indicators and modification of PDM and PO

In order to share the concrete image of Outputs and measure their achievements, it is recommended to add
indicators on the quality/performance of water security map, LCD water ireatment system, and capacity
development. It is necessary to modify PDM and PO to reflect the recommendations above, until the next JCC
which is planned in June 2017.

Appendix: -
Appendix I: List of Major Attendants

Appendix II: Agenda of JCC

Appendix HI: Joint Mid-term Review Report \/
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1. Participants from Nepalese side

List of Ma_jor Attendants

(1) Ministry of Water Supply and Sanitation (MWSS)

Name

Position

Mr. Rajan Raj Pandey

Joint Secretary / Chair of Joint Coordinating
Committee

Mr. Hari Prasad Timilsina

Senior Divisional Engineer / Working Group 5 Leader

(2) Tribhuvan University

Name

Position

Dr. Tri Ratna Bajracharya

Dean, Institute of Engineering / Project Director

Dr. Narendra Man Shakya

Professor, Institute of Engineering / Project Manager I_
Working Group 1 Leader

Dr. Suresh Das Shrestha

Professor, Central Department of Geology / Working
Group 2 Leader :

Dr. Jeevan Bahadur Sherchand

Professor and Head, Department - of Clinical
Microbiology and Public Health Research Laboratory,
Institute of Medicine / Working Group 3 Leader

Mr. Iswal Man Amatya

Director, Center for Pollution Studies, Institute of
Engineering / Working Group 4 Leader

(3) Kathmandu Valley Water Supply Management Board (KVWSMB)

Name

Position

Mr. Sanjeev Bichram Rana

Executive Director

(4) Kathmandu Upatyaka Khanepani Limited (KUKL)

Name

Position

Mr. Tilak Mohan Bhandari

| Manager, Technical Department

(5) Center of Research for Environment Energy and Water {(CREEW, NGO)

Name

Position

BPr. Rabin Malla

Executive Director
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(6) The Small Earth Nepal (SEN)

Name

Position

Mr. Niranjan Bista

Senior Program Officer

Mr. Arun Prasad Bhattarai

Program Coordinator

(7) Mid-term Review Team

Name Position Organization
Mr Kedar Man Prajapati | Project Manager 1 Ministry of Water Supply and
Sanitation

Department of Water Supply and
Sewerage

Dr. Jagat Kumar Shrestha

Assistant Dean

Institute of Engineering, Tribhuvan

University

Participants from Japanese side

(1) JICA Nepal Office

Name

Position

Mr. Jun Sakuma

Chief Representative

Mr. Yukio Tanaka

Representative

Ms. Bihdya Pokhrel

Senior Program Officer

(2) JICA Experts

Name

Title

Qrganization

Prof. Futaba Kazama

F5roject Manager

University of Yamanashi

Dr. Kei Nishida

Project Secretary

University of Yamanashi

Dr. Hiroshi Ishidaira

Working Group 1 Leader

University of Yamanashi

Dr. Takashi Nakamura

Working Group 2 Leader

University of Yamanashi

Dr. Eiji Haramoto

Working Group 3 Leader

University of Yamanashi -

Dr. Tadashi Toyama

Working Group 4 Leader

University of Yamanashi

Prof. Junko Shindo

Working Group 5 Leader

University of Yamanashi

Mr. Akira Nishikori

JICA Project Coordinator,
WASH-Mia/SATREPS

Institute of Engineering,

Tribhuvan University
.
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(3) Mid-term Review Team

Name

Title

Organization

Mr. Kazunao Shibata

Leader

Director, Environmental
Management Team 2,
Environmental Management Group.
Global Environment Department,
JICA -

Mr. Yuma Eguchi

Cooperation Planning

Environmental Management Team
2, Environmental Management
Group. Global Environment
Department, JICA

Prof. Yoshifumi Yasuoka

JST Chief Researcher

Research Supervisor , Japan
Science and Technology’

‘Agency(JST)

Mr. Mitsuharu Ota

JST Investigator

Deputy Manager, Department of
International Affairs, JST

Mr. Teppei Okano

Evaluation Analysis

Consultant, lcons Inc
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The Fourth Joint Coordinating Commitiee Meeting

on
the Project for Hydro-microbiological Approach for Water Security in Kathmandu Valley, Nepal
{WaSH-Mia / SATREPS)

30 November 2016

Hotel Himalaya

Tentative Agenda:
®  08:30 Opening Address
» by Mr. Jun Sakuma, Chief Representative, JICA Nepal Office
% by Prof. Dr. Tri Ratna Bajracharya, Project Director, Dean, I0E, TU
®  (8:35 Introduction of participants
®  08:40 ~09:30 The Mid Term Review Report by the Mid Term Review team
» Purpose and method of the review
» Result of the review, recommendations to the project
» Comments from JST: by Prof. Dr. Yoshifumi Yasuoka, Research Supervisor, JST
09:30 Comments and/or Discussion, if any, about the Mid Term Review Report
09:45 Others if any
09:50 Signing of the Minutes of Meeting
09:55 Remarks
> by Mr. Sanjeev Bickram Rana, Executive Director, KVWWSMB

» by Prof. Dr. Futaba Kazama, Project Manager, JICA Expert, UY
» by Prof. Dr. Narendra Man Shakya, Project Manager, IOE, TU
®  10:00 Closing address
> by Mr. Kazunao Shibata, Director, Environmental Management Team2, JICA HQ,
» by Mr. Rajan Raj Pandey, loint Secretary, MWSS (JCC chairperson}

10:10 Tea session
10:30 End of the meeting

V
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Joint Mid-term Review Team

November 2016

Ka fo b

M/

Mr. Kazunao Shibata

Leader

Japanese Mid-term Review Team

Japan International Cooperation Agency, Japan

\

v 0 360

Mr, Kedar Man Prajapati

Leader

Nepalese Mid-term Review Team

Ministry of Water Supply and Sanitation, Nepal

-y



Contents

1. Outline of the Mid-term REVIEW ....coiiiiiiiiiiiiivirieierririerreecersis e voiniinnrnresesessessonsanesasasennns 1
1-1. Background of the PrOJECE ...ccieeeiricereceree e ereei e ceece s e sees e seasesesesacaessaereresseasseassenne 1
1-2. Objectives of Mid-term REVIEW ...ccciiiireiriiiiiiiieseriniiee e s eessesesiaeesarareessevessnsnsanseess 1
1-3. Methodology of the Mid-term Review .......cocvvviriiiiirin e cccssrerrirris s e 2
1-4. Members of the Mid-term REVIEW .iivviiiivriiierriner i iiiieeneiesineeesererin e sesssesesessansensas 3
1-5. Schedule of the Mid-term ReVIEW ..uvvvviviieriiiiiennieenirieiensinne ..................................... 3

. Outline of the PrOJECE...covvivriiiiiirirtiiirrcererirerirseeresrtr s es e st esesereren e re s reseessnes s e aesesbnesesanes 4
2-1. Project fTBIMEWOIK «..oireciiiiireriririrsrieisseisrertresssresirsssasssesarererersasssereesenesnesaensasesanessanans 4
2-2. Implementation Structure Of the PrOJECt u.cuvvvrverrcreriieiircreren et ssenees e rareeeeseeas b

. Project Performance and Implementation Process.....c.covceerrreeerccereseennseessnsiessesiesesvesesans 6
F-L1LTRPULS coiiiierevitiiesseiiitssas i ass tebersesesestreneeraneressessrreeseraransenerssassanassasasarenesasnsnenans 6
3-2. Progress Of ACLIVILIES ....ceirceiree e eeceeceeeerersersasrresrsssrreerrasssssessesaisrasssnsrarssenererseenesrsses 7
3-3. Achievement Of CHPULS c.uuueeireeeries e s e s erere e e eeee e ee s e sre s es e e s eeseseeersesssescaeasarsseraeaans 11
3-4. Achievement Of ProjeCt PUIPOSE..uuui i irereccirerererirenreiseseneesersesasensessssssensessassnseesns 18
3-5. Implementation ProCess.....c.cviiimmiiiiiiiniieiiiin et s an e se e e 20
3-6. Contributing and Constraining Factors ...t eeeeeess g e esregannee 20

. EVAIUALION RESUIS ....evveeeerenireevereseeeereseseessesssssssesssensssssesesensssssesesessssesesessesesesssssssnsssnns 21
-1  REIBVAIICE  ..uiceiiiiiiieeeiier i s cierceeecrenetranteerteertaeeseaeaeeraessaeastasasrasnbesnssbnsssnsssnnsrasnrsses 21
A-2, BITECHVEIEES  ceovviieieeiiiireeieeeeeereetnerenerentnertreceereresateantrentrentesas asssersassasnensrsnsnsnssenses 22
-3, EFICIENCY  tvvrvmvveniisiiininissiiinineeisirtneeeseeraesssareressasarenerssasassesessasransassanessesasesranes 23
A-A TIIPACE e e e r i et e e e e e te et e e e ancaantatressraesasanns anbanre naarase s bes b bas R e rass s s rrrrans 24
4-5. Sustainability ...oocovviiiiiiiirircii g e e na e 25
4-6. CORCIUSIONS .eieeieireeieirieecreree e e e e e e s e s e s e eesn e s et e e eaanaeasasseeassnaserstnesesenssnrsnesrsnens 26

5. ReCOMMENAALIONS ..vuviveiriiiiiiniiiiiiiirstic it st taaaas e s st b e e s sesseneeesenesen 27

370



Annexes

Annex 1: Project Design Matrix (PDM) Version 2.0, (3 April 2015)
Annex 2: Plan of Operation (PO) Version 2.0, (3 April 2015)

Annex 3: List of the Interviewees

Annex 4: List of the Project Members

Annex 5: List of the Provided Equipment

Annex 6: List of the Trainees in Japan

Annex 7: Operational Cost

Annex 8: List of the Workshops

Annex 9: List of the Nepalese Participants in the Workshops in Japan

Annex 10: List of Peer-reviewed Papers

0 380

<k



Abbreviations

AITM Asian Institute of Technology and Management '

C/P Counterpart . ‘

CDG Central Department of Geology
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DAC Development Assistance Committee -
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GIS Geographic Information System S
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1L.CD Locally-fitted, compact aind distiibuted o
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M/M Minutes of Meeting

MWSS Ministry of Water Supply and’ Sanlta11on

NAST Nepal Academy of Science and Technology

OECD Organlzauon for Economic Cooperat1on and Development
PDM Project Design Matrix .

PO Plan of Operation . :

PRMS Precipitation-runoff Modelling System

R/D Record-of Discussion - -
SATREPS Science and Technology Research Partnershlp for Susta1 nab[e Development ‘
SEN Small Earth Nepal

SDGs Sustainable Development Goals

TU Tribhuvan University

UNICEF United Nations Children's Fund:

WG Working Group

WHO World Health Organization

0390



1. Outline of the Mid-term Review
1-1. Background of the Project
Kathmandu Valley which nestles the capital of Nepal and provides shelter to over 2.5 million
people, has reached a stage where its long-term water supply is not assured, basically due to rapid
population growth and agricultural irrigation. Urbanization and industrialization have caused pollution
of water environment. Water supply systems have become inadequate to satisfy the needs of
consumers or meet the environmental status since many years. Unreliable and inadequate water supply
becomes a common phenomenon. People are compelled to buy expensive pumped groundwater for
other uses. In addition, high volume water consumers like housing complexes, hotels and industries
have been increasingly mining groundwater simultaneously. High levels of contamination in
groundwater are demanding affordable treatment technologies for different scales to ensure safe water.
However, water security risks in Kathmandu Valley are not being effectively addressed by current
responses from science, government or enterprise mainly because lack of research leading to science-
based evidence.
: . With the aim (o enhance the management system on potable water resources in above context of
—Nébal, the Project for Hydro-Microbiological Approach for Water Security in Kathmandu Valley,
. Nepal (hereinafter referred to as “the Project”) has been implemented since May 2014 for 5 years,
- following the signature of Record of Discussions (R/D) on 28 March, 2014. The Project is under a
“scheme named “Science and Technology Research Partnership for Sustainable Development”
' (SATREPS) supported by Japan International Cooperation Agency (JICA) and Japan Science and
E_'Teé_hnology Agency (JST).
This Mid-term Review was conducted at the middle stage of the Project, from 15 November to
30 November 2016. The specific objectives of the Mid-term Review are summarized in the next

section.

1-2. Objectives of Mid-term Review
The specific objectives of the Mid-term Review are as follows:

(1) Toreview the Project performance with focus on (i) the results of Inputs and Outputs implemented
and (ii) the degree of achievement of Qutputs and Project Purpose based on the indicators set in
the Project Design Matrix (PDM);

(2) To analyse factors that promote and/or inhibit the Project performance including matters related
to both the Project design and implementation process;

(3) To evaluate the Project based on the five evaluation criteria: “relevance”, “effectiveness”,
“efficiency”, “impact”, and “‘sustainability™;

(4) To make recommendations to stakeholders of the Project and derive lessons from the Project for

improving planning and implementation of similar technical cooperation project in the future;
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{5) To make a Mid-term Review report by joint evaluation team and get endorsement from the Joint

Coordinating Committee,

1-3. Methodology of the Mid-term Review
The Mid-term Review was conducted based on the PDM, Version 2.0 and Plan of Operation (PO)
on 3 April 2015, in accordance with the JICA Project Evaluation Guideline of June 2011.

1-3-1 Criteria for Evaluaticn
Table 1 shows the five evaluation criteria established by the Development Assistance Committee
{DAC), Organization for Economic Co-operation and Development (OECD), which are to be applied

in the Mid-term Review.

Table 1: Five Evaluation Criteria

E D Deserpion L T
The degree of compatibility between the development assistance and priority
of policy of the target group, the recipient, and the donor.

A measure of the extent to which an aid activity attains its objectives
(Project Purpose).

. Criterion . |

Relevance

Effectiveness

Efficiency measures the outputs in relation to the inputs. It is an economic
term which is used to assess the extent to which aid uses the least costly
Efficiency resources possible in order to achieve the desired results. This generally
requires comparing alternative approaches to achieving the same outputs, to
see whether the most efficient process has been adopted.

The positive and negative changes produced by a development intervention,
directly or indirectly, intended or unintended. This involves the main
impacts and effects resulting from the activity on the local social, economic,
environmental and other development indicators.

Sustainability is concerned with measuring whether the benefits of activity -
Sustainability are likely to continue after donor funding has been withdrawn. Projects need
' to be environmentally as well as financially sustainable.

Source: JICA Project Evaluation Guideline

Impact

1-3-2 Data Collection Method
Both quantitative and qualitative data were collected and utilized for analysis. Data collection
methods used for the Mid-term Review were as follows:
- Literature/document reviews
- Questionnaires
- Key informant interviews

- Direct observation at project sites
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1-4. Members of the Mid-term Review
Both sides had agreed to establish the Joint Mid-term Review Team (hereinafter referred to as “the

Team™). The Team members of both Japanese and Nepalese sides are shown below,

{Japanese Side)
Designation *- .« |Name .~~~ ° - |Organization: _ :
Team Leader Mr. Kazunao Shibata Director, Environmental Management Team 2

Environmental Management Group,
Global Environment Department, JICA
Cooperation Planning [Mr. Yuma Eguchi Environmental Management Team 2,
Environmental Management Group,
Global Environment Department, JICA

JST Chief Researcher [Prof. Yoshifumi Yasuoka [Research Supervisor, IST
Prof. Emeritus, The University of Tokyo

IST Investigator Mr. Mitsuharu Ota Deputy Manager, Department of International
Affairs, JST

Evaluation Analysis  |Mr. Teppei Okano Consultant, Icons Inc.

(Nepalese Side)

Designation -+ |Name ", 0 .V . |Organization: L ‘

Team Leader Mr. Kedar Man Prajapatl Project Manager, Department of Water Supply and

Sewerage (DWSS), Ministry of Water Supply and
Sanitation (MWSS)

Team Member Dr. Jagat Shrestha Assistant Dean, Institute of Engineering (I0E)
Tribhuvan University (TU)

1-5. Schedule of the Mid-term Review
The Mid-term Review was conducted from 15 November to 30 November 20135, During the period,
the Team exchanged their views and had a series of discussions with concerned organizations. A

detailed schedule is shown in Table 2.

Table 2: Schedule of Mid-term Review

JICA Review JST Review | Nepalese
Date Team Consultant Team ReEiewers
14-Nov | Mon 17:40 Arr. KTM (KE0695)
15-Nov | Tue 10:30 Preparatory | 07:15 Preparatory meeting in 10:30 09:30
meeting in JICA JICA HQ, Tokyo (over internet Preparatory Meeting
HQ, Tokyo meeting system from KTM) meeting in with
09:30 Meeting with Mr. Kedar JICA HQ, consultant
(Reviewer from DWSS, MWSS) | Tokyo
16-Nov | Wed 10:00 Meeting with Dr. Shakya
{Project Manager/WG1, IOE)
12:30 Meeting with WG3, IOM
14:00 Meeting with CREEW
17-Nov | Thu 09:30 Meeting with WG2, CDG
14:45 Meeting with MWSS (Joint
/ Secretary and WG3S)
18-Nov [ /fri 10:00 Meeting with KVWSMB 14:00
3
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11:30 Meeting with KUKL
14:00 Meeting with Dr. Jagat
{Reviewer from I0OE)

Meeting
with
consultants

19-Nav

Sat

Compiling information / data efc.

20-Nov

Sun

10:00 Meeting with WG4, 10E
12:00 Meeting with SEN

21-Nov

Mon

Visit Jwagal (UN park) and IOE
treatment plants

22-Nov

Tue

Compiling information / data etc.

23-Nov

Wed

12:45 Arr. KTM
15:30 Courtesy
call to Joint
Secretary,
MWSS, and
Interview

17:00 Meeting at
JICA Nepal
Office

Compiling information / data etc.
15:30 Courtesy call to Joint
Secretary, MWSS, and Interview
17:00 Meeting at JICA Nepal
Office

24-Nov

Thu

11:00 Interviews with WG5S at ICE

12:45 Courtesy call to Prof. Tri Ratna (Project
Director)

14:00 Courtesy call to KVWSMB and Interview
15:30 Courtesy call to KUKL and Interview

11:00
Interviews
with WG3 at
IOE

25-Nov

Fri

(19:00 Courtesy call to and interview with Prof. Shakya
10:00 Interviews with WG?2 at IOE

10:30 Interview with WG3 at [OE

15:00 Interviews with 4 at IOE

26-Nov

Sat

AM: Team meeting

PM: Site visit: 13:30 I0M Lab., 14:30 Water treatment
plant in Jwagal, 15:30 Chyasal, 16:00 IOE water plant,
16:30 IOE Lab)

12:25 Arr.
KTM (TG319)
PM: Site visit

PM; Site
visit

27-Nov

Sun

AM: Review team meeting and Discussion with the Project researchers

PM: Finalizing review documents

28-Nov

Mon

AM: Meeting with Nepalese review members
PM: Meeting on Evaluation Report and M/M

29-Nov

Tue

Meeting and preparation for M/M and the JCC meeting

30-Nov

Wed

08:30 Joint Coordinating Committee Meeting (JCC) on Mid-term Review

10:00 Signing on M/M
16:00 Report back to Embassy of Japan
{Consultant /Leave KTM for Japan (23:00))

1-Dec

Thu

09:30 Meeting with UY team
Leave KTM for Japan (13:30, TG320)

2-Dec

Fri

Arr. Japan

2. Outline of the Project

2-1. Project framework

The Project has been implemented with the aim to develop a hydro-microbiological approach for

water security in Kathmandu valley. Toward the achievement of the Project Purpose, “Management

gystem on potable water resources is enhanced,” the Project is designed in such a way that it develops

appropriate locally-fitted, compact and distributed (LCD) water treatment system for groundwater and

surface water (Output 4) by utilizing the results of water resources analysis (Output 1), water quality

analysis (Output 2), microbial/public health analysis (Qutput 3) and water treatment introduction

scenario and evaluation (Output 5). The Project framework shown in Table 3 is based on the PDM
version 2.0 on 3 April 2015 (See Annex 1).
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Table 3: Project Purpose and Gutputs

Project Period | May 2014 to April 2019 (5 years)
‘Target Area | Kathmandu Valley, Nepal
“Target Group + Scholars and Researchers at the Related Institutions in Nepal, including

Tribhuvan University (TU).

* Related Organizations to Potable Water Resources Management in Kathmandu
Valley, including Kathmandu Valley Water Supply Management Board
(KVWSMB).

+ Residents in Kathmandu Valley (Approx. 2.7 million people)

.Project Purpose - -| Management system on potable water resources - shallow and deep

' C groundwater, and surface and rain water - is enhanced.

Outputs|{ Output 1 | Potable water resources situation, including water demand, consumption and

1 ] supply in Kathmandu Valley, is studied and future forecast is conducted.

I Output 2 | Situation and sources of groundwater pollution is studied.

‘Output.3 ;| Microbiological situation of environmental water, such as groundwater, surface
i | water, and rain water, in the Kathmandu Valley is studied.
-_ "Output 4. | Appropriate locally-fitted, compact and distributed (LCD) water treatment
' system for groundwater and surface water in Kathmandu Valley is developed.
' Output 5 | Social and economic evaluation of the LCD water treatment system installation
in Kathmandu Valley is studied.

2-2. Implementation Structure of the Project
2-2-110E
(1) Project Director
Dean of IOE is responsible for overall administration and implementation of the Project

(2) Project Manager
Coordinator of water resources engineering program of IOE is responsible for the managerial and

technical matters of the Project.

2-2-2 JICA Experts

The JICA experts give necessary technical guidance, advice, and recommendations to IOE on any

matters pertaining to the implementation of the Project.

2-2-3 Joint Coordinating Committee (JCC)
JCC was established in order to facilitate inter-organizational coordination. JCC led by Joint
Secretary of MWSS monitors the overall progress of the Project. A meeting of JCC is to be held at

least onge a year and whenever deems it necessary.
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2-2-4 Working Group (WGQ)
WGs are organized according to 5 Outputs in the PDM. Leaders of WG are responsible for the
coordination of the tasks for each WG.

3. Project Performance and Implementation Process
3.1. Inputs
3-1-1 Inputs by the Japanese Side
Table 4 shows the comparison of the planned inputs as per PDM version 2.0 on 3 April 2015 and

actual inputs from the Japanese side.

Table 4: Inputs by the Japanese Side

“Planned - . - - - -)<Actual {asiof the-end:of Septeitiber 2016):. R

1. DlSpatCh of experts + 22 Short-term experts (less than 12 months) have been d1spatched since
September 2014. The Field of expertise: Chief leader, Water resources
management, Water qualjty assessment, Microbial and public health
assessment, Water treatment systemn development, Economic and social
assessment. (Totally 750 days, 25.00 Man/Month)

» 1 Long term expert has been despatched since August 2014. (See Annex
5)

2. Project operational cost | + Totally 6,083,093.00 NPR (Approximately 6.1 million JPY") have been

executed as the Project operational cost (operating expenses, travel and

meeting expenses, ete.)

Currency=NPR
FY*2014 |  FY2015 © FY2016 | Total
1,676.318.00 | 3,053,800.00 | 1,352,975.00 | 6,083,093.00
*Japanese Fiscal year: April to March
- In addition, totally 2,257 467.67 NPR (Approximately 2.3million JPY)
have been executed for the reform of IOE laboratory in 2014 and 2015.

(See Annex 6)
3. Training of counterpart | + The training in Japan has been provided. The total number of the
personnel in Japan counterpart personnel having participated in training in Fapan is 20
ersons as of the end of November 2016. (See Annex 7)
"Training Program =~ 2014 | . 2015 2016
Long-term Training 0 0 3 persons
Short-term Training 0O persons 1 person 7 persons
4, Machinery, equipment, | - Equipment has been provided as initially planned. Totally
and materials 56,050,66642 JPY has been spent for the procurement of equipment

such as system microscope, sponge -tray waler treatment system,
smergency energy storage, centrifuge, environmental chamber etc. This
equipment was provided and installed mainly in IOE, IOM and pilot
sites. (See Annex 8)

3-1-2 Inputs from the Nepalese side
Table 5 shows the comparison of the planned inputs as per PDM version 2.0 on 3 April 2015 and

actual inputs from the Nepalese side.

1 1 NPR = 1.0014 JPY (JICA rate on November 2046}
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Table 5; Inputs by the Nepalese Side

“Planned ..

. Actual: (as of the end of September 2016)

1. Counterparts and
necessary Staff

+ The Project Director, the Project Manager and 20 counterpart
personnel have been assigned to the Project. (See Annex 9)

WG 1 | 4 people (IOE: 2, DHM: 1, AITM: 1)

‘WG 2 1 4 people (IOE: 1, NAST: 1, KUKL: 1,AITM: 1)

WG 3-] 2 people (TU /IOM: 2)

"WG 4| 6 people (ICE: 2, CREEW:1, KVWSMB:1, KUKL: 2)

WG 5 | 4 people (MWSS: 1, SEN: 1, NAST: 1, KVWSMB: I)

2, Provision of project land,
facilities and existing
equipment necessary to
implement the Project
activities and operational
expenses for utilities,

+ Office space and necessary facilities for the Japanese experts has been

provided.

- Rooms and space necessary for installation and storage of equipment

have been provided.
Lands for installation of water treatment system (Jwagal UN Park,
Chyasal, IOE campus / a total of 3 places) has been provided.

3. Local operational cost
1) Salary for Nepalese staff

- KVWSMB has provided 1,000,000 NPR per year to support the

Project activities. The budget allocation is confirmed to be continued

and researchers. until the end of the Project.
- Counterparts have covered operational costs such as salary, per diem

and for Nepalese members and operation and maintenance costs of the

equipment provided by the Project.

3-2. Progress of Activities

The activities have been conducted according to PO. There were the challenges in the first half of
the Project caused by the Earthquake occurred in April 2015 and blockage of logistics near the Indian
border triggered by protests against the new Constitution in September 2015. Although there was no
critical delay on activity with the great efforts made by the Project members, several field surveys
were forced to be cancelled, postponed or scaled down and the overall implementation plan was
required to be modified. Since the most of the research results by WGs under the Project are linked
each other, the delay of the data collection affected the whole progress of the Project. Although it is
expected that the Project can cope with the difficulties on the implementation schedule by accelerating
the activities with close coordination among the Project stakeholders, there is still concern that the
Project might not be able to achieve the original target at the adequate level, if the procurement of

necessary material was delayed.

3-2-1 Progress of activities of WG 1
The activities of WG 1| have been implemented on schedule. The objectives of WG 1 are 1) to
conduct studies on the spatio-temporal distribution of water resources and the long-term variation
trends, 2) to develop an integrated water security map of potable water resources and 3) to clarify the
possibilities of developing alternative techniques to utilize water resources. At the same time, the
series of research technique such as data collection, data arrangement and data analysis transfers to

the coupterpart for the continuous implementation to improve the structure of the research activities.
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At the initial stage of the Project, WG 1 organized various data which had been collected by past
researchers of University of Yamanashi and Nepalese researchers. Also, confirmation works for the
missing data necessary for future research were carried out. Various data required for water resource
assessment such as weather and hydrological data were collected as well, and basic information such
as the number of observation sites, location and period of observation were arranged. After these
preparation activities, water balance analysis was carried out using hydro-meteorological data and
long-term change trends such as precipitation and flow rate. Based on the above data and result of
analysis, WG 1 estimated the distribution of 1) water demand, 2) water supply amount, and 3)
potentially available water quantity in the Kathmandu Valley. In the next half of the Project, WG 1
plans to prepare a water security map on water resources considering the balance of demand, supply
and available water quantity. Also, a study for the possibility of developing alternative water sources

to secure urban water supply will be implemented.

3-2-2 Progress of activities of WG 2

The activities of WG 2 have been delayed due to the impact of earthquake and shortage of fuel
caused by blockage of logistics from neighbouring countries. Specifically, a broad area survey in the
wet season in 2015 was postponed to the following year.

WG 2 aims to elaborate a water security map accumulating data on water quality, pollutant and
risks. The group members have conducted the broad area observation of stable isotopes which can
grasp the status of water quality and contamination. At the same time, the data collected by WG 2 are
shared with WG 1 for estimation of quantity of shallow groundwater. Those findings from the research
will be utilized by WG 4 for designing the LCD water treatment systems.

Several field surveys, water sampling, and water quality analysis were carried out on groundwater,
river water, spring water, public water, shallow wells and deep wells in Kathmandu Valley to know
the condition of pollution. The number of samples collected through the broad area surveys by WG 2
is as follows

Table 6: Number of water sample (WG 2)

~Shallow well |* Deep well ' | Spring Y’ _Stbhe spout | River
2014 Wet season 38 2 5 2 2
2016 Dry season 122 26 12 10 1
2016 Wet season 106 28 19 14 14

Source: Project mid-term report, 2016
In order to grasp the nitrogen contamination source and the nitrogen dynamics process in

groundwater, WG 2 analysed nitrate-nitrogen/oxygen stable isotopic ratio and ammonia nitrogen

isotopic ratio. Since it is hard tg analyse many samples collected in the broad area of Kathmandu
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valley through conventional analysis method, a pre-treatments method for rapid ammeonia nitrogen

isotope analysis was established.

3-2-3 Progress of activities of WG 3

The activities of WG 3 have been delayed due to the impact of earthquake and shortage of fuel
caused by blockage of logistics from neighbouring countries. Specifically, the procurement of
laboratory facility was delayed due to the impact of earthquake and a broad area survey in wet season
in 2015 was postponed.

The target of WG 3 is to visualize the actual contamination of microorganisms in the water of
Kathmandu Valley and elaborate a water security map of waterborne infections and microorganisms.
WG 3 collected samples from groundwater, river water, spring water and public water in Kathmandu
Valley during the wet season and dry season, and measured pathogenic microorganisms and indicator

bacteria. The number of samples collected through the broad area survey by WG 3 is as follows

Table 7: Number of water sample (WG3)

Shallow ~ Shallow |- Deep |  Spring Stone - River
Dug well | -T_ui)ewel_l' Tubewell (. | spout
2014 Wet season 33 1 5 5 3 2
2015 Wet season 33 7 5 8 4 2
2016 Dry season 93 22 26 10 12 1
2016 Wet season 84 21 28 14 13 11

Source: Project mid-term report, 2016

The water samples collected from the water purification plant, the water tanker, and the
commercial bottled water were also used for the measurement of the microorganisms. WG 3 also
collected samples from sewage and animal faeces and analysed the actual condition of the
microorganisms in the samples which become the sources of faecal contamination. The overall picture
of microbial contamination in Kathmandu Valley utilizing these data was grasped and a new
methodology to clarify its sources was established. The water security map on the risk of waterborne

infection by pathogenic microorganisms is planned to be elaborated in 2017.

3-2-4 Progress of activities of WG 4
The activities of WG 4 have been delayed since it took time to obtain information to select the
installation sites of LCD water treatment system due to the delay in elaboration of water safety maps
caused by the earthquake.
The goal of WG 4 is to develop the prototype of LCD water treatment systems in line with the
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local situation based on research outcome by other WGs.

Four types of water tredtment system were installed in Kathmandu Valley and Japan, and various
factors on processing performance were studied through the test operation. In the first year, laboratory-
scale test operation was carried out for (1) dropping nitrification system (2} sponge tray water
treatment system, and (3) artificial wetland system in Japan. Based on the findings from the test
operation, above three systems and (4) sand filtration systemn were installed in 3 locations in
Kathmandu Valley (Jwagal UN Park, Chyasal and IOE campus) in 2014 and 2015. The installation is
expected to be completed by summer in 2017. By improving each water treatment device, WG 4
worked on scaling up and improving the performance of the system. Further study to improve
performance and functions of the water treatment system have been implemented by combining
multiple water treatment devices. Additional 2 pilot sites will be selected from the candidate sites and

applicable treatment will be determined.

3-2-5 Progress of activities of WG 5

The activities of WG 5 have been delayed due to earthquake. WG 5 planned to implement baseline
surveys twice in 2015, although due to the impact of earthquake, WG 5 was required to conduct an
additional baseline survey in the wet season in 2016.

The objective of WG 5 is to conduct a social and economic evaluation for the purpose of
implementation and installation of I.CD water treatment system. Also, the impact of LCD system
installation and Melamchi Water Supply Project will be grasped through field surveys in the
community.

Based on secondary data such as the existing data and statistics provided by government agencies
and KUKL, the problems on existing water treatment systems were identified, At the same time, WG
5 carried out a questionnaire survey for 1,500 households (50 clusters, 30 households) and grasped the
current situation on water use in Kathmandu Valley. The first survey was conducted in February 2015
and the second survey was postponed (a survey for 1,139 households was completed). In order to
assess the effectiveness of the introduction of LCD water treatment system quantitatively, the other
questionnaire surveys were also conducted based on “Before-after study” using the Project’s original
question sheets and WHOQOL-BREF (Survey on the quality of life) method developed by World
Health Organization (WHO). To formulate strategies on introduction and installation of the LCD water
treatment systems, WG 4 hag started surveys on existing water supply system at three districts in
Kathmandu Valley. These results wili be compiled with research results by other WGs. Currently WG
5 are in the process of developing and examining the indicators for the quantitative assessment of

effectiveness on water security in Kathmandu Valley.
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3-3. Achievement of Outputs
3-3-1 Achievement of Output 1

Output 1:_Potable water resources situation, including water demand, consumption and supply in

Karhmandu Vallev, is studied and future forecast is conducted,

Activities of Output 1 have been generally going well and all the indicators are expected to be
achieved at the end of the Project, although it is difficult to measure the usefulness and quality of the
integrated water security map of potable water resources and the achievement of capacity development
with the indicators set in the PDM.

As to Indicator 1-1, the distribution of surface water amount over the past 10 years and the inter-
annual variation was grasped. Also, the potential quantity of deep groundwater was estimated.
Regarding Indicator 1-2, since the elaboration of the map is ongoing and the target on usability and
usefulness for the potential users has not been clearly defined and it is difficult to evaluate the
achievement level of the indicator. The research on alternative water sources related to Indicator 1-3
are still ongoing and concrete results are expected to be obtained in future. Indicator 1-4 is about
capacity development and the target is to establish a basis of water security assessment on water
quantity. For the purpose, the capacity of Nepalese researchers has been strengthened through the
Project activities and training in Japan. However, since the definition of the indicator is not
appropriately set to measure the degree of improvement of capacity and it is difficult to judge the
achievement. Indicator 1-5 is expected to be achieved through collaborative research with Japanese
and Nepalese researchers, The detailed information of the achievement of each verifiable indicator is
as shown in the following table.

The study on the basin water resource analysis using groundwater and surface water flow model
revealed the distribution of possible amount of groundwater pumping and it is considered as one of

the significant outcome of the Project.

Indicators : - Achievement _ :

1-1. A report on spatio- temporal Indlcator I-1 has been achleved

distribution of water resources + The distribution of surface water amount over the past 10 years
and the long-term variation and the inter-annual variation has been grasped based on the data
trends is elaborated. analysis and model calculation. Also, the potential quantity of deep

groundwater has been estimated by scenario analysis using
GSFLOW,

1-2. An integrated water
security map of potable water
resources is elaborated,

Indicator 1-2 has not yet been achieved. The first version of
integrated water security map will be elaborated by the end of March
2017.

+ On the basis of the output 1-1, the geographical distribution of a
quantity of water resource and the calculation result of supply-
demand balance on each service area were mapped using
Geographic Information System (GIS).

1-3. A reporf on possibilities of
developifg alternative

Indicator 1-3 has note yet been achieved. The related activities have

just started at the time of Mid-term Review.
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techniques to utilize water
resources is elaborated.

+ Although the study on possibilities of developing alternative
methods to utilize water resources was planned to be carried out
on 2018, data collection and discussion about the estimation of
potential use of roof rainwater and artifictal recharge of shallow
ground water has been started.

1-4. Capacity of the Nepalese
researchers is developed
through the Project activities.

The progress seems satisfactory with intensive capacity
development, although it is difficult to measure the degree of
achievement of Indicator 1-4.

+ According to the questionnaire survey result, the target of the
capacity development under output 1 is “Development of the
capacity of Nepalese researchers to grasp and estimate the
spatiotemporal distribution of water resources as the basis of water
security assessment on water quantity.”

* 4 researchers participated in the short-term training in Japan.
(2014:1 person, 2015: 1 person, 2016: 2 persons)

* 2 Nepalese students are studying in the doctoral program of
University of Yamanashi by government sponsored program /
private funds.

+ The number of participant in training in Japan and other exchange

students at University of Yamanashi are as follows.

orl-term: [ Bong-ter ~GOoV’t sponsored

......... L e anate :

4 persons 2 persons

+ The Japanese experts mainly perform surface flow water modeling
and the Nepalese researchers is leading the research on
underground water modeling.

+ A system for sharing and exchange the basic information among
researchers on data apalysis and modeling of water resource has
been established.

‘.

1-5. 4 peer-reviewed papers are
publicized on academic journals
and 8 presentations are achieved
at academic conferences."

Indicator 1-5 has not yet been achieved. 1 more peer review paper
and 3 more presentations are required to achieve the indicator.

+ 3 peer-reviewed papers were published®.

+ 5 presentations were achieved at academic conferences.

3-3-2 Achievement of Output 2
Output 2: Sitwation and sources of groundwater pollution are studied.

The activities of Output 2 have been delayed and all the indicators of Output 2 have not yet been

achieved at this time. Although the indicators are expected to be achieved at the end of the Project, it

is difficult to measure the usefulness and quality of the water security map of water quality, and the

achievement of capacity development with the indicators set in the PDM.

Regarding indicator 2-1, the water security map of water quality is planned to be developed for

both wet and dry season. Although the water security map for the dry season was developed already,

the map for the wet season has not yet been elaborated. Indicator 2-2 is about capacity development

and the target is to establish the basis of water security assessment on water quality. For the purpose,

the capacity of Nepalese researchers has been strengthened through the Project activities and training

in Japan. However, since the definition of the indicator is not appropriately set to measure the degree

2 For easier understanding, the Teamn use the word “published” instead of “publicize” which written in the PDM.
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of improvement of capacity and it is difficult to judge the achievement. Indicator 2-3 is expected to be

achieved through collaborative research with Japanese experts and Nepalese researchers. The detailed

information of the achievement of each verifiable indicator is as shown in the following table,

It had been considered that ammonia contained in the shallow well water came from leakage of

sewage, however, the observation of ammonia nitrogen isotope by WG 2 revealed that many of the

geological origins were also included.

Indicators. . T

"Achieyement -

water quality is elaborated.

2-1. A water security map of

Indicator 2-1 has not yet been achieved. The first version of water

security map of water quality will be elaborated by the end of March

2017,

- Regarding the dry season map, analysis and mapping of all water
quality and isotopes are completed.

+ The schedule of the development of the map for the wet season has
been postponed for one year due to the shortage of fuel for research
vehicle due to the earthquake and the blockage of logistics.
Analysis of water quality and mapping have been compleled at this
time. The analysis of various isotopes is ongoing. All mapping will
be completed within a4 few months.

2-2. Capacity of the Nepalese
researchers is developed
through the Project activities.

The Progress seems satisfactory with intensive capacity
development, although it is difficult to measure the degree of
achievement of Indicator 2-2,

* According to the questicnnaire survey, the target of the capacity
development under output 2 is “Development of capacity for water
quality / isotopic data analysis, on-site survey and contro] of
samples for water quality / isotope measurement as the basis of
water security assessment on water quality”

* 2 people participated in the short-term training in Japan. (2014 :1
person, 2016: 1 person) and the long-term training (2015:1 person)
to acquire knowledge and skill for quality / isotopic analysis and
data analysis.

+ The number of participant in the raining in Japan and other
exchange students at University of Yamanashi are as follow.,

Short-term. | .Longterm . | Gov’tsponsored./-
training - ~ - :training ~Private
2 persons 1 person 0

* 24 people participated in the survey in the wet season in the 2014
and 50 students participated in the survey in wet season in 2015.
(74 people in total)

* In the broad area survey on the wet season in 2016, counterparts
led the implementation of a series of works, which include site
selection, survey planning and field survey implementation,

2-3. 3 peer-reviewed papers are
publicized on academic journals
and 10 presentations are
achieved at academic
conferences.”

Indicator 2-3 has not yet been achieved. 2 more peer review paper
and 4 more presentations are required to achieve the Indicator.

- 1 peer-reviewed paper was published.

* 6 presentations were achieved at academic conferences.

3-3-3 Achievement of Output 3

Qutput 3y Microbiological situation of environmental water, such as groundwater, surface water.
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and rain water,_in the Kathmandu Valley is studied.

The activities of Output 3 have been delayed and all the indicators of Output 3 have not yet been
achieved at this time. Although the indicators are expected to be achieved at the end of the Project, it
is difficult to measure the usefulness and quality of a water security map of microorganisms and the
achievement of capacity development with the indicator sets in the PDM.

All the indicators of Qutput 3 have not yet been achieved. As to Indicator 3-1, the surveys and
analysis on the distribution of pathogenic microorganisms and beneficial microorganism are still in
the process and expected to be completed by the 1st quarter of 2017. Also, the development of water
security maps on the distribution of indicator microorganisms and pathogenic microorganisms on
waterborne infections have been proceeded as well for Indicator 3-2. Indicator 3-3 is about capacity
development and the target is to establish the basis of the water security assessment on waterborne
infections by a pathogenic microorganism. For the purpose, 3 counterpart personnel participated in
the short-term training in Japan in October 2014 and 2 of them entered University of Yamanashi as a
doctoral scholarship student in October 2015 and October 2016. Indicator 3-4 is expected to be
achieved through collaborative research with Japanese experts and Nepalese researchers. The detailed
information of the achievement of each verifiable indicator is as shown in the following table.

As to additional achievement of WG 3, it was revealed that the source of faecal contamination of
groundwater in the Kathmandu Valley is not only sewage but also animal faeces, and various kinds of

pathogenic bacterial genes are contained in the water sample.

Indicators .. - i0s Ui Achievement: 0 S T D
3-1. A waler secunty map of Indicator 3-1 has not yet been ach:eved The ﬁrst version of water

waterborne infections is security map of waterborne infection will be elaborated by the end

elaborated. of March 2017,

+ Regarding the distribution of pathogenic microorganisms, the
microorganism measurement for the development of map is
ongoing and expected to be completed by the first quarter in 2017.

* Regarding the map on the distribution of the beneficial
microorganism, it takes time because of the enormous number of
microbial gene data are required to be analysed by next-generation
sequence analysis. Since the data arrangement is progressing
smoothly, and the map is planned to be developed by the end of

March 2017.
3-2. A water security map of Indicator 3-2 has not yet been achieved. The first version of water
microorganisms is elaborated. security map of microorganism will be elaborated by the end of
March 2017.

 Development of water security maps on the distribution of
indicator microorganisms and pathogenic microorganisms, which
precedes the water security map on waterborne infections have
being proceeded, Mapping of the indicator microorganism has
been completed at this time,

3-3. Capacity of the Nepalese The Progress seems satisfactory with intensive capacity

researchers is developed development, although it is difficult to measure the degree of
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through the Project activities. achxevement of Indicator 3-3.

- According to the questionnaire survey, the target of the capacity
development under output 3 is "Development of the capacity for
the planning and implementation of the field survey, the capacity
to analyse various pathogenic microorganisms and indicator
microorganisms, and the capacity to analyse data properly as the
basis of the water security assessment on waterborne infections by
pathogenic microorganisms"

* 3 people participated in the short-term training in Japan in October
2014, Two of them entered University of Yamanashi as a doctoral
scholarship student in October 2015 and Ociober 2016. The latest
measurement technology and knowledge is expected to be
transferred to the counterpart.

* The number of participant in the training in Japan and other

exchange studcnts at University of Yamanashi are as follow.

“Shortterm " =L_,oncv-term - 1'Gov’tsponsored £

training 0 oo Uidraining  Private

3 persons 0 person 2 persons

- The guidance on the microbial measurement method was given to
the counterpart members of IOM through the field survey. It was
observed that the counterpart members gradually started to act on
their initiative.

3-4.3 peer-reviewed papers are | Indicator 3-4 has not yet been achieved. 1 more peer review paper

publicized on academic journals | and 1 more presentation are required to achieve the indicator.

and 5 presentations are achieved | * 2 peer-reviewed papers were published.

at academic conferences. * 4 presentations were achieved at academic conferences.

3-3-4 Achievement of Output 4

Output 4: Appropriate locally-fitted, compact and distributed (LCD) water treatment svstem for
groundwater and surface water in Katfunandu Valley is developed.

All the indicators of Output 4 have not yet been achieved and the detail of the process to achieve
these indicators is unclear. The performance of LCD water treatment system and the achievement of
capacity development are difficult to be measured with the indicators set in the PDM.

As to Indicator 4-1, three sites were selected for the installation of the water treatment system and
various types of systems were examined at the sites. The concrete results of the research activity will
be generated in the next half of the Project. Indicator 4-1 is about capacity development and the target
is to establish the basis of ability to design, evaluate and improve the LCD water treatment systems.
Eight people participated in the short-term training in Japan and 29 people participate in training at
IOE. Indicator 4-3 is expected to be achieved through collaborative research with Japanese experts

and Nepalese researchers. The detailed information of the achievement of each verifiable indicator is

as foilows.

Indicators . : - ‘| Achiegvement = - - RS
4-1. Prototype LCD water Indicator 4-1 has not yet been achleved LCD water treatment
treatment gystem in line with systems have been installed in 3 places and continue research for
the local gituation is developed. | the improvement. Other 2 location will be selected in 2016.

vz ;
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+ Three sites were selected for the installation of the water treatment
system. Following prototype of water treatment systems have been
installed.

(1) Jwagal UN Park: 1) Small aeration equipment (iron removal),
2) Sponge tray water treatment system (iron, suspended matter
removal), 3) Dropping nitrification system (ammonia nitrogen
removal), 4) Nitrous oxide de-nitrification system (nitrate-
nitrogen removal), 5) Artificial wetland system (nitrogen
removal). The test operation of anammox system, a laboratory-
scale compact device has just started and planned to install
prototype system in short.
(2) Chyasal: 1) Dropping nitrification (ammonia nitrogen
removal) '

- (3) IOE campus: 1) Small aeration equipment (iron removal), 2)
Sand filtration equipment (suspended matter removal)

4-2., Capacity of the Nepalese
researchers is developed
through the Project activities,

The Progress seems satisfactory with intensive capacity

development, although it is difficult toc measure the degree of

achievement of Indicator 4-2.

+ According to the questionnaire survey, the target of the capacity
development under output 4 is "Development of the capacity to (1)
be able to design and produce water treatment system based on
scientific and technical knowliedge concerning water treatment, (2)
to be able to evaluate the performance of water treatment system
by accurate water quality analysis and microbial analysis
technology, and (3) to be able to improve processing equipment
by producing the needs of treated water quality and installation
location "

* 8 people participated in the short-term training in Japan at
University of Yamanashi (2015: 4 people, 2016: 4 people)

* The number of participant in training in Japan and other exchange

students at Umversnty of Yamanash[ are as follow

ot -G :’t,sp0nsored/

- aining - Private

8 persons 0 0

+ 29 people (including NGO staff and students) participate in the
short-term training at IOE (August 2015: 18 people, November
2015:11 people). A textbook for water quality analysis was
prepared for these training and distributed to participants.

4-3. 5 peer-reviewed papers are
publicized on academic journals
and 20 presentations are
achieved at academic
conferences.

Indicator 4-3 has not yet been achieved. 1 more peer review paper
are required to achieve the indicator.

+ 4 peer-reviewed papers were published.

+ 23 presentations were achieved at academic conferences.

3-3-5 Achievement of Output 5

Qutput 5: Social and economic evaluation of the LCD water treatment system installation in

Kathmandu Valley is studied.

All the indicators of output 5 have not yet been achieved and the detail of process to achieve these
indicators is unclear. The socioeconomic effectiveness of LCD water treatment system and the

achievement of capacity development are difficult to be measured with the indicator set in the PDM.
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Regarding Indicator 5-1, socioeconomic surveys targeted at 1,500 households have been
conducted 3 times and the data from the surveys were used for the selection of installation sites for
LCD water treatment systems. However, the survey will be continued and the results will be utilized
for further improvement of the Project activities. Indicator 5-2 is about capacity development and the
target is to establish the basis of social-economic assessment on water security. Under the activities of
WG 5, two students have participated in long-term training in Japan from April 2016. Also, the related
knowledge and skills have been acquired by Nepalese counterparts through the training which
provided by Japanese researchers in Nepal. Indicator 5-3 is expected to be achieved through
collaborative research with Japanese and Nepalese researchers. The detailed information of the
achievement of each verifiable indicator is as shown in the following table.

The series of studies by WG 5 revealed the actual situation of water supply and utilization in the
Kathmandu Valley. It should be noted that there is a significant change of the situation due to
earthquake. In addition, WG 5 conducted a preliminary investigation to formulate the introduction
strategy of LCD water treatment system. There are only few data based on a large-scale survey on

water use in Kathmandu Valley and the data obtained in the surveys are considered as valuable

information.

EIndicators 0 0 o0 v Achiévenient v s R T TR SENUE I S,
5-1. Social and economic Indicator 5-1 have not yet been achieved, the social and economic
evaluation for the purpose of evaluation will be continued.
implementation and installation | - For the basic information for social implementation, the series of
of LCD water treatment system questionnaire survey were conducted targeting at 1,500
is achieved. households on the actval condition of water use at home, how

residents recognize the current situation and what kind of
improvement they need. The surveys were conducted 3 times
before and after the earthquake.

* A pre-introduction questionnaire survey was conducted to verify
the effect of the introduction of water treatment system at IOE (and
IOM as a comparison) before the installation of the water
treatment system. Further surveys are scheduled to be
implemented as soon as the other installation sites are determined.

* A survey at the existing water supply facility operated in the target
area was started to collect information such as personnel
arrangement, expenses, charge collection in order to realize the
continuous use of the water treatment system which are planned to
be installed.

* The development of indicators for evaluating the effect of
introducing a water treatment system on the water security of the
Kathmandu urban area is proceeding.

5-2. Capacity of the Nepalese The Progress seems satisfactory with intensive capacity

researchers is developed development, although it is difficult to measure the degree of

through the Project activities. achievement of Indicator 5-2.

* According to the questionnaire survey, the target of the capacity
development under Output 5 is “Development of the capacity to
plan and implement questionnaire survey, analyse results, and
develop indicators which are the basis of social-economic
assessment on water security”

17

0 560



+ 2 people have participated in the long-term training in Japan since
April 2016 and are trained to acquire konwledge and skill for data
analysis and economic evaluation methods.

The number of participant in training in Japan and other exchange
students at University of Yamanashi are as follow,
" Short-term Long:tel ‘Goy’t-sponsored /.

- fraining raining '

0 2 persons

+ The design of the survey method and the implementation plan of
questionnaire surveys have been conducted in collaboration with
Nepalese counterparts and Japanese experts. The surveys have
been carried out by Nepalese students under the instruction of
Japanese experts, ‘

- The related knowledge and skills have been acquired by Nepalese
counterparts

5-3.5 peer-reviewed papers are | Indicator 5-3 has not yet been achieved. 2 more peer review papers

publicized on academic journals | and 3 presentations are required to achieve the indicator.

and 10 presentations are » 3 peer-reviewed papers were published.

achieved at academic - 7 presentations were achieved at academic conferences.

conferences. ‘

3-4. Achievement of Project Purpose

Project Purpose: Managenent system on potable water resources - shallow and deep groundwater,

and surface and rain water - is enhanced.

Although the indicators of the Project Purpose have not yet been achieved, there is a high
possibility to achieve Indicators [ and 4, which are related to the elaboration of the water security map.
On the other hand, the detail of process to achieve Indicators 2 and 3, which are related to LCD water
treatment system, is not clear at this time.

The development of the integrated water security map, which is set as Indicator 1, is about 6
months behind schedule, however the first version of the map will be developed by the end of March
2017 and expected to be utilized by the governmental agencies in water sector such as KUKL,
KVWSMB and MWSS. Development partners, NGOs and local authorities are also considered as
potential users of the map. Regarding Indicator 2, the strategy on introduction and installation of the
shallow groundwater treatment system will be discussed among stakehelders after the development of
the integrated water security map and evaluation of the operation of LCD water treatment systems.
The impact of Melamchi Water Supply Project will be assessed as well for the formulation of the
dissemination strategy. For the operation of LCD water treatment system, information concerning the
operator, the management structure and the burden of expense, should be included in the strategy,
though the details of process to clarify this information are not clearly identified. Indicator 3, the
installation of LCD water treatment systems in more than 5 location will be achieved by summer 2017.
The LCD water treatment system is in operation at 3 sites in Lalitpur and 3 candidate sites were already

selected (Kirtipur, Bakutapur and Khokana), The installation of the system is expected to be completed
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by summer in 2017. As to the activities related to Indicator 4, reassessment of the water security map
will be implemented after developing the first version of the integrated water security map. Based on
the results of the reassessment, the Project plans to prepare the second version of the integrated water

security map which reflects the water security, quality of life of local residents, the effectiveness of

LCD water treatment system and the influence of Melamchi Water Supply Project.

“Indicators

| Achievement

1.

"An integrated water secunty
map is developed based on
the results obtained about
potable water resources from
output 1 to 3.

Indicator 1 has not yet been achlevcd The Progress of the
elaboration of the integrated water security map has been 6
months behind on the original plan. It is expected to be achieved
by the end of the Project.
» The water resource map by WG 1 has been completed except for
the planned contents such as shallow groundwater and rainwater
recharge information, The water quality map by WG 2 and 3
have been completed except for the result of analysis isotopes
and pathogenic microorganisms. The first version of the
integrated water security map is in preparation considering the
research results of WG 4 and 3.

Strategy on introduction and
installation of the shallow
groundwater treatrnent
system, based on the
integrated water security map,
is elaborated.

Indicator 2 has not yet been achieved. The strategy will be

elaborated after a comprehensive evaluation of the operation of

LCD water treatment system in the next half of the Project.
* After completion of installation of the water treatment systems,
the Project plans to evaluate the quality / quantity of water
processed and the satisfaction level of the local residents using
the system, through the operation of the system. Thus, strategy
on introduction and installation of the shallow groundwater
treatment system are expected t0 be elaborated after a
comprehensive evaluation of the operation of the system.

* The project plans to organize the technical information and
experience obtained through the operation for the development
of guidelines for the future operations.

- The "solution proposal" which was scheduled in the 2nd step of
activity by WG 5, will be implemented after the evaluation of
the efficiency of water treatment system.

An LCD water treatment
system developed in this
research project is installed at
more than five (3) locations.

Indicator 3 has been partially achieved. The LCD water treatment
system have installed at 3 sites (IOE, Chyasal and Jwagel). Other
2 sites will be installed by summer in 2017.
+ Three installation sites were selected for water (reatment system
on the basis of the research results of WG 1,234 and 5.

+ Water treatment systems have been installed in 3 locations and
the Project currently have been working on the selection of
suitable water treatment technology according to the water
quality and needs at each location.

The integrated water security
map is reassessed based on
the operation results of the
LCD water treatment system.

/

Indicator 4 has not yet been achieved. The reassessment is

planned to be implemented after the first version of the map is

developed
* As mentioned in the achievement of Indicator 1, reassessment of
the integrated water security map is planned to be carried out
after preparing the first version of the map. The project plans to
prepare the second version of the integrated water security map
which reflects the water security, quality of life of local residents,
the effectiveness of LCD and effect of Melamchi Water Supply
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3-5. Implementation Process

The Project members communicate face to face during Japanese researchers’ stay in Nepal and by
e-mail when the researchers are out of the country. Also, whenever the Nepalese researchers face the
challenges of the Project activities, the Japanese researchers and the Project members discuss the issue
and try to lead the solution. Along with these ways of communication among the Project members,
W@ leaders meeting have been held several times a year to share the research methods, contents and
findings of each WG and to discuss the direction of the Project, Moreover, JCC was established as the
supervising, coordinating body and held 3 times to confirm the progress of the activities, to approve
the activity plan and to discuss the issues related to the Project implementation. The JCC is functioning
well to monitor and follow up the implementation of the Project.

On the other hand, during interview surveys with WG leaders and core project members, it was
reported that the frequency of sharing findings of the research activities is not sufficient. Some of them
consider that more frequent opportunities to interact with all stakeholders would encourage mare
commitment of them in the next half of the Project, In addition, the involvement of governmental
agencies, such as MWSS, KVWSMB and KUKL is important for the implementation process. Even
though the officials of these agencies are busy for their regular duties, their participation would

accelerate the smooth implementation of the Project.

3-6. Contributing and Constraining Factors

The following were revealed as main contributing and constraining factors of the Project
implementation.

(1) Good communication between Japanese experts and Nepalese researchers

Japanese experts and Nepalese researchers established a good relationship and that contributes to
the smooth implementation of the Project activities and effective technology transfers. Under the good
relationship among lead agencies such as IOE and University of Yamanashi, a number of students,
both from Nepal and Japan are encouraged to participate collaborative research and accumulate
knowledge and skills throughout the process of activities. Since a large number of experts, researchers
and students have been invclved in the Project, a project coordinator is assigned as a long-term expert.
The coordination and arrangement by the project coordinator largely contribute to the smooth

implementation of the Project activities.

(2) Collaboration among stakeholders
It was observed that there is room for improvement on collaboration among WG members.
Although good communication among WG leaders and Japanese expert contributes smooth operation
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of the research activities, some of the counterpart personnel listed as the Project member are not
directly involved in the research activities. This is because the main activities in the first half of the
Project are data collection and analysis. On the other hand, the progress, activity plan and findings
from the research activities are shared among these members at the JCC. Since the products of the
Project, such as water security map and datasets from field survey are valuable for all stakeholders in
water sector, their involvement in the Project secures the opportunity for further collaboration in the

future.

(3) Delay of activities due to the earthquake and logistic problem
All WGs were forced to modify the activity schedule and plans due to the impact of earthquake
and logistics problem in 2015. Specifically, the Japanese expert could not be dispatched as scheduled
Also, Nepalese researcher could not participate fully in the Project activities due to the modification
of academic calendar. Moreover, it was difficult to secure fuel for field survey and procure equipment
and material for timely implementation of the activities in 2015, These situations constrained the

timely implementation of the Project activities.

4, Evaluation Results
4-1. Relevance : High

The Project is intended to enhance management system on potable water resource through the
claboration of the integrated water security map and the introduction of improved LCD water
treatment system in Kathmandu Valley, Nepal. The contents and approach of the Project are highly
consistent with the national policy and development needs of Nepal. The project is also consistent

with Japan's cooperation policy for Nepal.

(1) Priority in National Policy

"Safe drinking water and sanitation service" has been set as the top priority in the "13th approach
paper (FY2013/2014 to FY 2015/2016)" which positioned at the top of the national development
strategy of the government of Nepal. The target in the approach paper is to achieve 93% basic water
supply service and 85% sanitation service. Also, MWSS formulated the sector development plan for
2016 to 2030 and one of the priority areas in the plan is the improvement of basic coverage of water
supply. The government of Nepal increased the national budget 27 % in the fiscal year 2017 to
reinforce the several sectors, including health and drinking water, and it shows the importance of water
and sanitation sector. Furthermore, toward the achievement of Sustainable Development Goals
(SDGs) 6 “Ensure availability and sustainable management of water and sanitation for all” the
government agencies in Nepal are addressing to “achieve universal and equitable access to safe and

affordaple drinking water for all by 2030”. Thus, the Project is in line with these national strategies

21

4 600



and development plan as well as efforts to achieve the development goal in Nepal.

(2) Needs of the target area

Given the current population growth in the Kathmandu Valley, water demand gap and
deterioration of water quality are expected to become more critical, and the improvement of both
aspects of water quality and quantity is an urgent issue. Currently, the water supply penetration rate is
93% nationwide (96% in urban area and 93% in the rural area in Nepal)®* and Melamchi Water Supply
Project, which is an ongoing project led by the government of Nepal, is expected to improve the
condition of water supply. At the same time, the LCD water treatment system developed by the Project
has been recognized as an important approach of complement method for the water supply in the target

area.

(3) Consistency with Support Policy of Japanese Government

It has been consistently identified “Social and Economic Infrastructure Improvement” is one of
the primary areas for assistance for Nepal in the Japan’s ODA policy. Besides, the water supply and
sewerage improvement in urban areas is identified as an important factor in the section of "Urban

Environment Improvement Program" in the JICA Country Analysis Paper for Nepal (April 2013).

Therefore, the Project is consistent with the Japanese aid policy and JICA’s assistance policy for Nepal.

4-2. Effectiveness : Moderate 7

In terms of indicators of the Project Purpose, most of the indicators set in the PDM have not been
achieved at the time of the Mid-term Review. There is a high possibility to achieve indicators related
to the elaboration of the water security map. On the other hand, the detailed process to achieve the
Indicators related to installation and introduction of LCD water treatment system is not ¢lear at this

time. All Qutputs are fully linked to the contribution of achieving the Project Purpose.

(1) Achievement of Project Purpose

As mentioned in “3-4. Achievement of Project Purpose”, the development and reassessment of the
integrated water security map, and the installation of improved L.CD water treatment system are still
on the way to be completed. The formulation of strategy on introduction and installation of LCD also
have not yet been completed. The details on the process to achieve the Indicators related to installation
and introduction of LCD water treatment system is unclear. On the other hand, it was confirmed that
Nepalese researchers and Japanese experts recognize the importance to create a consensus on the

future application of LCD systems among stakeholders including governmental agencies to achieve

3 Source of information; Multiple Ingicator Cluster Survey 2014, published on January 2015, by United Nations Children's Fund
(UNISEF)

22

0610



the Project Purpose.

(2) Relation between Project Purpose and Qutputs

Logical relations between the Project Purpose and all outputs are appropriate. The Project has been
implemented with the aim to develop and demonstrate a hydro-microbiological approach for water
security in Kathmandu Valley through strengthening the capacity of the Nepalese researchers. Toward
the achievement of the Project Purpose, the Project was designed in such a way that it elaborates an
integrated water security map of the Kathmandu Valley which are combined research result about the
quantity and quality of water, and the contamination of microorganism. Based on the water security
map, the Project clarifies which type and scale of water treatment system should be applied in each
target area. At the same time, the Project improves the processing speed and functions of conventional
water treatment systems and introduces energy conservation, and high-efficiency water treatment

system that suitable for local conditions of Kathmandu.

4-3. Efficiency : Relatively High

The quality and quantity of the Project inputs by both Japanese and Nepalese side were adequate.
The Project activities have been implemented by efficient project management and addressing to the
challenging situations caused by the earthquake and blockage of logistics. However, some activities
have been delayed and most of the outputs have not achieved yet, Also, there remain several issues

regarding management of equipment and involvement of stakeholders.

(1) Efficiency of Input by Japanese side

Due to the impact of the earthquake and blockage of logistics at border area, the timing of
dispatching experts and procurement of equipment/materials were delayed from the original plan.
However, Japanese experts have been dispatched and committed to the Project activities with a high
degree of expertise in the difficult situation, Even Japanese experts visited Nepal with limited
frequency; the Project members have communicated by e-mail before their visit and made the short
stay effective and meaningful.

Equipment has been procured according to the necess'ity of each research subject. These were
provided to IOE, I0M and CDG and most of them are properly managed by the Nepalese side.
However, some equipment provided to IOM required a brief instruction for handling and maintenance
since IOM has a problem to utilize some equipment, because of lack of skill and knowledge for proper
use and maintenance of this equipment.

Counterpart training in Japan has been strategically designed and implemented. For the selection
of participants, the Candidate Selection Panel (CSP) was formed and selected and recommended

suitable candidates for the training programs. Most of the counterparts trained in Japan have actively
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participated in project activities and functioned as core members for leading the Project. The

participants have utilized what they have learned in Japan in their daily works.

(2} Efficiency of Input by Nepalese side

No notable problem was observed in input by the Nepalese such as budget allocation, human
resources and facilities at this time. Office space for Japanese experts, space for installation and storage
of equipment, related data and information, and lands for installation of the water treatment system
were provided. In addition, from the beginning of the Project, KVWSMB has provided 1,000,000 NPR
per year to support the Project activities and counterpart organizations have covered operational costs
such as salary, per diem and travel expenses for Nepalese members, and operation and maintenance
costs for the equipment. On the other hand, the involvement of stakeholders of the Project is somehow

limited in the first half of the Project, and there is room for improvement in this aspect.

4-4, Impact
The Team does not rank the impact because there is no overall goal set in the PDM of the Project.

The expected impacts of the Project at the time of Mid-term Review are described below.

The Project has conducted wide range of research activities regarding water security. The results
and findings from these researches can be utilized by the decision makers and development partners.
For instance, the datasets generated by the Project will be compiled into an integrated water security
map and it would be utilized policy-making process, such as the formulation of the master plan of
water sector by KVWSMB. Also, the integrated water security map and related data have a potential
to be used as information for investment by various development partners. Thus, the utilization of

these deliverables can create positive impact in the water sector in Nepal.

Another positive impact of the Project was identified in the sense of the capacity development.
Since the Project emphasizes the human resource development not only for Nepalese researchers but
also Japanese students, the active exchanges among universities have been carried out. The students
of TU and University of Yamanashi have participated in the Project activities with a great deal of
enthusiasm. Those students have been exposed to new technologies as well as interaction with the
students in other countries. Although it is out of the Project scope, 5 Nepalese students studying in the
doctoral program of University of Yamanashi by the government-sponsored fund or private funds, and
1 Japanese student is also planning to conduct a related research in Nepal. The situation generates a
positive impact of the Project as well as the water sector in Nepal, with which these students would be
involved in the future. Moreover, thesis of these students will be related to the Project objectives and

the critical findings from their thesis/are considered as the products of the Project.
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4-5, Sustainability : Moderate

The political sustainability will be secured as the Project has already been aligned with the existing
policies. Although careful technology transfer for the Nepalese researchers has been conducted, there
is room for improvement for technical sustainability. Also, adequate budget allocation and active

involvement of related agencies are required to secure the financial and institutional sustainability.

(1) Political Aspect
The objective of the Project is highly consistent with the current national development plan and

strategy of the government of Nepal. The expected deliverables by the Project, such as water security

map are recognized as the important information for decision-making process by government agencies.

The issues of improvement of basic coverage of water supply in Kathmandu Valley is captured in the
periodic development strategy and the improvement of water supply is one of the priority issues in
Nepal. Currently, Melamchi Water Supply Project is in progress and it is expected to be realized within
9 months. The water supply will cover the demand of residents in Kathmandu Valley to some extent.
Under the circumstances, the LCD water treatment system developed by the Project is highly
recognized by stakeholders as a complement method for the water supply from Melamchi. In the view
of that condition, it is assumed that the political support will continuously be secured in the post-

project period.

(2) Institutional Aspect

There is room for improvement for the academic/industry partnership and collaboration structure
in the Project. Even though a number of key agencies and institutions in the water sector in Nepal have
been involved in the Project as counterparts, the degree of participation is different among each agency
and institutions. Since the most of activities in the first half of the Project were academic research, and
there was difficulty in collaborating with implementing agencies. In the next half of the Project, the
governmental agencies such as KVWSMB and KUKL, who utilize the outcome of the Project, will
play an important role. Especially KVWSMB has strong ownership of the Project, and it is expected

that it [eads the collaboration among stakeholders.

(3) Financial Aspect

MWSS, KVWSMB and KUKL will continue investing their budget for the enhancement of water
management research. When the results of the Project, such as the LCD water treatment system and
the integrated water security map are proved as useful and fit to their primary purpose, the budget
would be secured for continuous use and update by these decision makers and implementation

agencies. At ilis point, the concrete result has not yet been obtained and it is difficult to judge the
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financial sustainability of the Project in this aspect. On the other hand, TU and other research
institutions are required to make an effort for seeking research funds to continue the research for
enbancing the water management. Moreover, various equipment has been provided by the Project and
it is necessary to secure the budget for the operation and maintenance for these equipment so that the
Nepalese researchers can continue to utilize the knowledge and skill accumulated through the Project

activities.

{4) Technical Aspect

The Project focuses on capacity development of Nepalese researchers, especially young
researchers in TU. Careful technology transfer and instruction has been carried out in Japan and Nepal,
and these researchers acquired the skill and knowledge in a proper manner. Even though most of the
trainees in Japan are master students and would be out from the University in the post-project period,
the students who participates to the research are required to write thesis related to the Project research
and they will be accumulated in TU as the knowledge from the Project. Besides, these researchers are
expected to be experts in the water sector of Nepal. Moreover, the capacity development of the
permanent staff is important for continuous operation of LCD water treatment system and regular
updating of the water security map. To date, 10 permanent staffs from different agencies and
institutions participated in training in Japan (See Annex 6), and they will contribute to secure the

sustainability from technical aspect.

4-6. Conclusions

On the whole, the Project activities are 6 months behind schedule due to the earthquake and
blockage of the distribution network at the border area. However, relevant data have been acquired
and analysed by each WG to generate tangible results under the challenging condition. The findings
from the research activities so far have been published as peer review papers and presented at the
international conferences. It is considered that the first half of the Project was the research phase and
all WGs mainly focused on the data collection and analysis for the future implementation of LCD
water treatment system. Thus, all findings obtained through the research activities will be integrated

and upgraded in the next half of the Project to achieve the Project Purpose.

From the perspective of the five evaluation criteria, the relevance of the Project is assessed as High,
since the Project objective is highly consistent with the national policy and development needs of
Nepal as well as Japan’s aid policy. The effectiveness of the Project is deemed as Moderate, since the
detailed process to achieve the Indicators related to instailation and introduction of LCD water
treatment system is not clear. The efficiency of the Project is assessed as Relatively High. Although

most of the outputs have not yet been achieved, the activities have been implementing by efficient
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project management under challenging situation caused by the earthquake and blockage of logistics.
The Project’s impact is positive in the sense of possibility of contribution to policy making process
and capacity development of students. The sustainability of the Project is assessed as Moderate,
because some issues remain from financial and technical aspects at the middle of Project period. For
further improvement of the Project in the remaining term of the Project and the post-project period,

the Team recommends the measures presented in “5-1. Recommendations.”

5. Recommendations
The Team recommends the following actions in order to achieve the Project Purpose until the

termination of the Project, and ensure the sustainability after the Project period.

(1) Extension of the Project period

Due to the impact of earthquake and logistic problems at border areas in 2015, the elaboration of
the water security map will be delayed for 6 months. Accordingly, it is estimated that 6 months are
needed in order to develop LCD water treatment system and finalize the strategy document on its

introduction and installation, Therefore, it is recommended to extend the Project period for 6 months.

(2) Improvement of usefulness and sustainability of water security map
While maintaining the excellent collaboration/coordination among related WGs, it is
recommended that the Project members implement the following actions:
1) Strengthen the involvement of KVWSMB and KUKL as main users of the map and receive
feedback from these agencies, thereby improve outputs and user interface of the map;
2) Elaborate manuals for utilization and update of the map;
3) Establish a structure to enable continuous update of the map; and
4) Share/publish the survey results for the map for policy making and/or planning of MWSS,
KVWSMB, and KUKL, and for development partners’ projects including JICA,

(3) Clarification of the process toward the completion of development of LCD water treatment
system
It is necessary for the Project members to clarify the necessary process for the LCD system
development such as:
1} Secure sufficient time for evaluating performance of each water treatment system;
2) Select target areas, types and scale of water treatment system, based on the survey results of
WG1-3 and 5 and with a view to elaborating the strategy document;
3) Eyaluate costs for installation and operation/maintenance; and

4) /Elaborate manuals for LCD system introduction, regarding selection of technologies, design
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of system, cost evaluation and operation.

(4) Clarification of the process to elaborate the strategy document on introduction and installation of
the LCD water treatment systems
With the leadership of MWSS and KVWSMB, it is necessary for the Project members to clarify
the necessary process for elaborating and formalizing the strategy document, which would stipulate
target areas, operators, tariff, and structure for operation/maintenance, while considering the

harmonious complementation between the Melamchi Water Supply Project.

(5) Sharing of common understanding among the Project members and WGs

It is essential for all Project members, both Nepalese and Japanese sides and all WQs, to share
common understanding on the issues mentioned above, in order to achieve the Project’s Purpose and
Qutputs. It is recommended to establish a taskforce on important issues such as strategy elaboration,

to clarify the interactions between W@s, necessary tasks, roles of each member, and timeline.

{6) Sustainable operation and maintenance of the equipment provided

The equipment provided by JICA has been installed in several institutions, such as IOE, IOM, etc.
It is necessary to make sure that the permanent staffs of those institutions acquire the technique for
operation and maintenance. It is also necessary for those institutions to secure sufficient budget for
operation and maintenance. Given their difficult budgetary situation, it is suggested for governmental

agencies to consider collaboration schemes with academic institutions, such as research funds.

(7) Addition of indicators and modification of PDM and PO

In order to share the concrete image of Outputs and measure their achievements, it is recommended
to add indicators on the quality/performance of water security map, LCD water treatment system, and
capacity development. It is necessary to modify PDM and PO to reflect the recommendations above,
until the next JCC which is planned in June 2017.
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Annex 1

PrQiect'Design Matrix (PDM), Yersion 2.0, (3 April 2015)

Project Title: The Project for Hydro-Microbiological Approach for Water Security in Kathmandu Valley, Nepal
Target Group/s: (1) Scholars and Researchers at the Related Institutions in Nepal, including Tribhuvan University.
(2) Related Organizations to Potable Water Resources Management in Kathmandn Valley, including KVWSMB.
(3) Residents in Kathinanda Valley (Approx. 2.7million people, yr. 2011)

Target Area: Kathmandu Valley
Project Duration: 5 years from May, 2014 (Tentative)

KVWSMB: Kathmandu Valley Water Supply Management Board

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Project Purpose
Management system on potable water resources - shallow and

An integrated water security map is developed based on the

—_

Integrated water secunty map.

Peer-reviewed papers on academic
journals, proceeding of academic
conferences, etc.

deep groundwater, and surface and rain water - is enhanced. results obtained about potable water resources from output | 2. Strategy paper on introduction and
2. 103, ) installation of theLCD water
Strategy on introduction and installation of the shallow treatment systems for groundwater
3. groundwater treatment system, based on the integrated | 3. and surface water.
water security map, is elaborated. Performances and effects of the
4. A LCD water treatment system developed in this research LCD water treatment system.
project is installed at more than five (5) locations.
The integrated water security map is reassessed based on
the operaticn results of the LCD water treatment system.
Outputs
1 Potable water resources situation, including water demand, 1.1 A report on spatio-temporal distribution of water resources | 1.1 A report on spatio-temporal Local authorities and
consumption and supply in Kathmandu Valley, is studied and and the long-term variation trends is elaborated., distribution of water resources and | people are willing to
future forecast is conducted. 1.2 An integrated water security map of potable water resources the long-term variation trends. support and participate the
1.3 iselaborated. 1.2 Anintegrated water security map of| project.
A report on possibilities of developing alternative potable water resources.
14 techniques to utilize water resources is elaborated. 1.3 A report on alternative techniques
1.5 Capacity of the Nepalese researchers is developed through to utilize water resources.
the project activities. 14 Record(s) of numbers of Nepalese
4 peer-reviewed papers are publicised on academic journals researchers participating on-site
and 8 presentations are achieved at academic conferences. collaboration or JICA training
1.5 program.
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2 Situation and sources of groundwater pollution is studied.

3 Microbiological situation of environmental water, such as

groundwater, surface water, and rain water, in the Kathmandu
Valley is studied.

4 Appropriate locally-fitted, compact and distributed (LCD)

water treatment system for groundwater and surface water in
Kathmandu Valley is developed.

Social and economic evaluation of the LCD water treatment
system installation in Kathmandu Valley is studied.

2.1
22
23

3.1
32
33
34

4.1

42
43

5.1

52
53

A water security map of water quality is elaborated.
Capacity of the Nepalese researchers is developed through
the project activities.,

3 peer-reviewed papers are publicised on academic journals
and 10 presentations are achieved at academic conferences.

A water security map of waterborne infections is elaborated.

A water security map of microorganisms is elaborated.
Capacity of the Nepalese researchers is developed through
the project activities.

3 peer-reviewed papers are publicised on academic journals
and 10 presentations are achieved at academic conferences.

Prototype LCD water treatment system in line with the locat
situation is developed.

Capacity of the Nepalese researchers is developed through
the project activities.

5 peer-reviewed papers are publicised on academic journals
and 20 presentations are achieved at academic conferences.

Social and economic evaluation for the purpose of
implementation and installation of the LCD water treatment
system is achieved.

Capacity of the Nepalese researchers is developed through
the project activities.

5 peer-reviewed papers are publicised on academic journals
and 10 presentations are achieved at academic conferences.

21
22

23

3.1

32
33

34

4.1

42

4.3

5.1

52

53

A water security map of water
quality.

Record(s) of numbers of Nepalese
rescarchers participating on-site
collaboration or JICA training
program.

Peer-reviewed papers on academic
journals, proceeding of academic
conferences, etc.

A water security map of
waterborne infections.

A water security map of
microorganisms.

Record(s) of numbers of Nepalese
researchers participating on-site
collaboration or JICA training
program.

Peer-reviewed papers on academic
joumnals, proceeding of academic
conferences, etc.

LCD water treatment system suited
to the local condition.

Record(s) of numbers of Nepalese
researchers participating on-site
collaboration or JICA training
program.

Peer-reviewed papers on academic
Jjoumals, proceeding of academic
conferences, etc.

A report on social and economic
analysis of water treatment systemn.
Record(s) of numbers of Nepalese
researchers participating on-site
collaboration or JICA training
program,

Peer-reviewed papers on academic
Jjoumals, proceeding of academic
conferences, etc.

The government
continuously recognizes an
importance to improve
potable water resources
management.
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1.1

1.2

13

14

15

2.1

22

23

24

3.1

32

33

34

35

Activities

To collect statistical data, such as population, industrial
distribution and land use, and to predict the potential water

demand.
To collect and organize the data of natural environment, such

as hydro-meteorology, terrain and geology.
To estimate spatial and temporal distribution of water
resources and the long-term vartation trends based on the

information of 1-1 and 1-2.
To elaborate a water security map of potable water resources

situation in terms of water demand, water supply and

consumplion.

To investigate possibilities of developing altemative

techniques to utilize water resources, including underground
i inw vesting

To investigate the status of water quality (tap water, well

water, tanker water, bottled water, ground water and river

water).
To identify the sources, spatial and temporal vanation of water

pollutants.

To elaborate a water security map of water quality including 5
factors: nitrogen compound, iron, Biological Oxygen Demand
{BOD) or Dissolved Organic Carbon (DOC), organic

chemicals. and dissolved oxveen.
To investigate the water quality factors which affect water

treatment performance,

To investigate indicator microorganisms, such as Escherichia
coli, and waterborne pathogens in environmental water (tap
water, tanker water, bottled water, groundwater, and river

water).
To estimate the sources and dynamics of waterborne

pathogens.
To elaborate a water security map of microorganisms
(indicator bacteria, waterbome protozoa, bacteria, and

viruses).
To investigate and understand the distribution of beneficial

bacteria that contribute to water purification,

To elaborate a water security map of waterborne infections,
based on a study of waterborne diseases and understanding of
the relationship between water quality and usage,

Inputs
Japanese Side

1. Dispatch of Experts

2. Project operational cost

3. Training of counterpart personnel in Japan.

Nepalese Side

1. Counterparts & necessary Staff

Preconditions

Counterpart is in place,

Local authorities and
people are willing to
support the proiect.
There is no security
problems in the project
site.
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4.1

42

43

4.4

4.5

To research and develop prototype dropping nitrification
system coupled with multi denitrification bio-film systems
(hydrogen oxidizing denitrification and ANAMMOX by
autotrophic bacteria), and find the important factors for the

narformance and caste
To research and develop prototype enhanced constructed

wetland system, and find the important factors for the

performance and cost.
To research and develop the prototype sponge tray water

treatment system and sand filtration system, and identify the

important factors for the verformance and the cost.
To install demonstration LCD water treatment systems at five

(5) sites or more in Kathmandu, and to investigate their

performances and shortcomines.
To improve and optimize the demonstration L.CD water

treatment systems from the outcomes of the above operation.,

5.1

52

53

54

55

To investigate a present situation of the conventional water
treatment facilities in Kathmandu.

To quantify an improvement of water safety, resulted from an
installation of the LLCD water treatment system.

To identify social and economic issues on implementation and
installation of the LCD water treatment system in Kathmandu,
and to propose solutions.

To develop and formalize strategies on introduction and
installation of the LCD water treatment systems based on the

results of 5-3.
To assess quantitatively an improvement of water safety and

its ripple effects, by introducing the LCD water treatment
system in Kathmandu.
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7 Potable water resources situation, including water d d, consumption
and supply in Kathmandu Valley, is studied and future forecast is

conducted
To collect statistical data, such as population, industriat distribution and land

1.
use, and to predict the potential water demand.

—

oo s ot it e e ey et ]

1.2 To collect and organize the data of natural environment, such as hydro- l t I | | | | | | , | | | I I | | I
meteorology. terrain and seoloay.

1.3 To estimate spatial and temporal distribution of water resources and the long-
term variation trends based on the information of 1-1 and 1-2. ! ™ I

of water demand, water supply and consumption.

1.5 To investigate possibilities of developing altemative techniques to utilize water
resources, including underground dam, rainwater recharge and rainwater

2 Situation and sources of groundwater pollution is studied.

2.

—

To investigate the status of water quality (tap water, well water, tanker water,
bottled water, eround water and river water).

2.2 Toidentify the sources, spatial and temporal variation of water pollutants.

2.3 To elaborate a water security map of water quality including 5 factors: nitrogen
compound, iron, Biclogical Oxygen Demand (BOD) or Dissolved Organic
Carbon (DOC). oreanic chemicals. and dissolved oxveen.

1.4 To elaborate a water security map of potable water resources sitvation in terms l l i | | |
I O
1
1
1
I
I
1
1
1
1
1
$
1
k

24 To investigate the water quality factors which affect water treatment
performarnce.

3 Microbiological sitaation of envir 1 water, such as groundwater,
surface water, and rain water, in the Kathmandu Valley is studied.

3.

-

waterborne pathogens in environmental water (tap water, tanker water, bottled

water, oroundwater, and river water).

3.2 To estimate the sources and dynamics of waterborne pathogens. e e e e e e e e e ]

I
I
I
1
To investigate indicator microorganisms, such as Escherichia coli, and 1
1
I
I
1

3.3 Toelaborate a water security map of microcorganisms (indicator bacteria,
waterbome protozoa, bacteria, and viruses). 1

3.4 Toinvestigate and understand the distribution of beneficial bacteria that
contribute to water purification.

1

3.5 To claborate 2 water security map of waterborne infections, based on a study of ]
waterbomne diseases and understanding of the relationship between water quality H

and usage. 1

1
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4 Appropriate locally-fitted, compact and distributed (LCD) water treatment

system for gproundwater and surface water in Katl du Valley is

4.1 To research and develop prototype dropping nitrification system coupled with
multi denitrification bio-film systems
(hydrogen oxidizing denitrification and ANAMMOX by autotrophic bacteria),

and find the imnortant factors far tha nerffarmanes and rnats

43 To rescarch and develop the prototype sponge tray water treatment system and ! | | | | I I I | | I | | | | | | | | | | | | l

sand filtration system, and identify the imporiant factors for the performance and
the cost.

I

1

1

|

|

[

[

4.2 To research and develop prototype enhanced constructed wetland system, and :
find the important factors for the performance and cost. I
[

]

i

]

4.4 Toinstall demonstration LCD water treatment systems at five (5) sites or more

in Kathmandu, and to investigate their pecformances and shortcomings. W

4.5 To improve and optimize the demonstration LCD walter treatment systems from

the outcomes of the above operation.
5 Social and economic evaluation of the ECD water treatment system

instaflation in Kathmandu Valley is studied.

5.1 Toinvestigate a present situation of the conventional water treatment facilities __ﬂ

in Kathmandu.

5.2 To quantify an improvement of water safety, resulted from an installation of the | | [
LCD water treatment svstem.

53 Toidentify social and economic issues on implementation and installation of the | | | I ‘ | | | I l I | l
LCD water treatment svstemn in Kathmandu. and to oropose solutions.

5.4 To develop and formalize strategies on introduction and installation of the LCD I I ‘I | | I ' | | |
waler treatment svstems based on the results of 5-3. L

5.5 To assess quantitatively an improvement of water safety and its ripple effects, | | i
by introducing the LCD water treatment syster jg Kathmandu,
Others 1

Joint Coordinating Committee (JCC) Meeting
Joint Mid-term Review

Joint Final Evaluation

L
Reports [ - H F
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List of the Interviewees

‘1 " | Mr. Rajan Raj Pandey Joint Secretary, Ministry of Water Supply and Sanitation / Chair
. of Joint Coordinating Committee
: 2 .| Dr. Tri Ratna Bajracharya | Dean, Institute of Engineering, Tribhuvan University / Project
o | Director
3% - | Dr. Narendra Man Shakya | Professor, Institute of Engineering, Tribhuvan University /
L Project Manager / Working Group 1 Leader
4* "} Dr. Suresh Das Shrestha Professor, Central Department of Geology, Tribhuvan
L University / Working Group 2 Leader
5% | Dr. Jeevan B Sherchand Professor and Head, Department of Clinical Microbiology and
' Public Health Research Laboratory, Institute of Medicine,
: Tribhuvan University f Working Group 3 Leader
6* | Mr. Iswal Man Amatya Director, Center for Pollution Studies, Institute of Engineering,
: . Tribhuvan University / Working Group 4 Leader
7* - | Mr. Hari Prasad Timilsina | Senior Divisional Engineer, Ministry of Water Supply and
e : Sanitation / Working Group 5 Leader
?'8* | Mr. Sanjeev B Rana Executive Director, Kathmandu Valley Water Supply
s Management Board
.9% | Mr. Tilak M Bhandari Manager, Technical Department, Kathmandu Upatyaka
o Khanepani Limited
'10*/| Dr. Rabin Malla Executive Director, Center of Research for Environment Energy
s : and Water
1?-1_"‘ i1 Mr. Arun P Bhattarai Program Coordinator, The Small Earth Nepal
12| Mr. Niranjan Bista Senior Program Officer, The Small Earth Nepal
13% | Dr. Futaba Kazama Professor, Department of Environmental Science, Faculty of
Life and Environmental Science, University of Yamanashi /
. Project Manager
14 .| Dr. Kei Nishida Associate Professor, Department of Environmental Science,
o Faculty of Life and Environmental Science, University of
Y amanashi
15 | Mr.Akira Nishikori JICA Coordinator/ WASH-Mia SATREPS, Institute of
| Engineering, Tribhuvan University

* Respondent of questionnaire surve
q Y

U740
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List of the Project Members

As of the end of November 2016

“Nepalese side -

Chalr ot‘ Joint Coordinating Commiittee

i | e DL Japanese side.,

Mr. Rajan Raj Pandey (MWSS)

Project Director -

Dr. Tri Ratna Bajracharya (TU IOE)

Project Managers

Dr. Narendra Man Shakya (TU-IOE)

|Dr. Futaba Kazama (UY)

Working Group1: Water resource assessrient (Output ). -

Dr. Narendra Man Shakya (TU-IOE) / Working Group Leader

Dr. Hiroshi Ishidaira (UY) / Working Group Leader

Dr. K.N. Dulal (Visiting faculty, TU-IOE)

Dr. Yutaka Ichikawa (Kyoto Univ.)

Mr. Kapil Gnawali (DHM)

Dr. Jun Magome (UY)

Dr. Madhav Narayan Shrestha (AITM)

Mr, Tomotaka Deguchi (Nittetsu Minintg Cosultants)

Working Group 2: Water quality assessment (Output2). -~

Dr. Suresh Das Shrestha (TU-CDG) / Werking Group Leader

Dr, Takashi Nakamura (UY) / Working Group Leader

Mr. Bijayaman Shrestha (KUKL)

Dr. Kei Nishida (UY)

Dr. Bhoj Raj Pant (NAST)

Dr. Yasushi Sakamoto (UY)

Dr. M.P. Bhatta (AITM)

Working Group:3: Microbial assessment (Output3), . -1

Dr. Jeevan B. Sherchand (TU-IOM} / Working Group Leader

Dr. Eiji Haramoto (UY) / Working Group Leader

Ms. Sarmila Tandukar (TU-IOM}

Dr. Yasuhiro Tanaka (UY)

Dr. Kazunari Sei (Kitasato Univ.)

Dr. Daisuke Inove (Kitasato Univ.)

Working: Group 4:'Water treatment system development (Qutpit )

Dr, Iswar Man Amatya (TU-IOE) / Working Group Leader

Dr. Tadashl Toyama (UY) / Work1 ng Group Leader

Ms, Prabha Kamacharya (TU-IOE)

Dr. Futaba Kazama (UY)

Mr. Sushil K.C. (KVWSMB)

Dr. Kazuhire Mori (UY)

Mr. Tilak Mohan Bhandari (KUKL)

Dr. Tatsuru Kamei (UY)

Mr. Gyanendra Bahadur Karki (KUKL)

Ms. Yuki Yoneyama (UY)

Dr. Rabin Malla {CREEW)

Mr. Hiroshi Koshimizu (Meiwa Industry)

Mr. Atsushi Shimura (Meiwa Industry)

Mr. Kei’ichi Kagami (Meiwa Industry)

Working Gronp B Socno economlcal assessment (Output 5)

Mr. Hari Prasad Timilsina (MWSS) / Working Group Leader

Dr.J unko Shindo (UY) l Workmg Group Leader

Mr. Bal B, Thakurathi (KVWSMB)

Dr. Shin’ichi Muto (UY)

Dr. Madan Lall Shrestha (NAST}

Dr. Naoki Kendo (Univ. Tokyo)

Mr. Arun Prasad Bhattarai (SEN)

Dr. Yoko Athara (Kobe City College of Nursing)

Dr. Sadhana § Malla (UY)
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Annex 5

List of the Provided Equipment
Asof the end of September 2016

Date of
Purchace/Deli| Categor | Procured
No. very Yy by Item Specificatlon/Brand other informationl other information2 | Qty |Unit price(JPY)| Amount(JPY) Place/site
Daieol
Purchace/Deliv. Pracured
No. ory Category| by Tiem Specification/Brand other infx ion| olher i ion2 | Qty | Unit price(JPY) | Amoum{JPY) Placefsi
1 7016.08-09{Kyoyo|UY. Cooler bag Caleman Extreme fce cooler/35L 2000022215] 10 4,968.00 49,680.00{CDG
PP sunpla boltle/ 100mL./
2 2016-08-09{Kyoyo  |UY Plastic boitfe (100mL) suaplatech 200 boltles 2043E 10 18,792.00 187.920.00|cna
DIL671A-Al, DIK-
3 2016-08-09|Kyoyo  |UY 'Water pump Daiki Smart water pumyp /35m 665A-B1 2 250,000.00 500,000.00{CDG
Pro1030, 1030-1,
4 2016-08-09|Kyoyo  |UY pH/EC mater [Mettler toledo Pro1030 1001 1 210,000.00) 210.000.00|cDo
5 2016-08-09{Kyoyo |UY. Dissolved oxygen meter Mettler toledo ProODO ProODO, ODC-1 1 200,000.00 200,000.00|CDG
milign probe water level
6 2016-08-091Kyoye JUY 'Water level meter Yamayo Imeter RWLSOM 3 50.000.00 150.000.00;¢P3
7 2016-08-09Kyoyo _JUY Carrying case Iris chyama [Alminum case 7 Adsize AM15 3 5,000.00 15,000.00|CDG
Chikyt Kagaku 'Watcr sampling pump /
8 20£6-08-09]Kyoye |UY Water pump 600ml/min GEQ-pump-CFC-a 1 126.000.00 126,000.00]CDG
Groundwater sampling tube / \
9 2016-08-09]Kyoyo |UY Groundwater sampling tube  {INTERNATIONAL _ |400ml 1-B-0004-4 4 35.000.00 140,000.00;cDG
Groundwater sampling tube
10 2016-08-08|Kyoye  JUY Groundwater sampling wbe |INTERNATIONAL  }600ml 1-B-0004-5 4 35.000.00, 140.000.001CDG
20 uy H/EC metep ig.‘rZB—FKZ 3 180,000 583.200 COIXGY
20 uy dissolved oxignn meter Seven Go pro SG9 -FK2 3 220,000 712,800 CDG-TU
20 uy residual ehiorine concentration neter [Toa TDK RC-31P-F 3 98,000 317.520 CDG-TU
4 20 uy d leve! chiecker Yamayo RWLSGM 3 53,460 173.210 CDG-TU
S 2014-09-17{Keiko i i -236-03 3 951 3.0 CaG-TY
[ 2014-09-1HKciko 9962-01 3 454 14 CDGTUY
7 014-09-17{Keiko -7117-01 5 702 3,791 CDG-TU
& 014-09-17[Keiko i TG-3 Tough (Red) 3 52.000 168,480 CDG-TY
9 4-09- 171 Convomables | UY dissolved oxvzen meter sensor Meller 51344630 3 75,000 81.000 CDG-TY.
20 2014-09-17}consumaties | UY dissolved oxygen meter _sensor cap |[Metler i51344632 3 126,000 136,080 CDGTY
21 2014-09-17|c Uy plastic ballle {Sampler 2043E 2 34,344 37,002 CDG-TU
22 2014-09-17jc uy [Note book ASKUL £-Y31R 5 7.525 8,127 CDG-TU
23 015-03-090Kyoyo |UY Desk top PC ditto ditio 1 127.008.00 127,008.001CDO-TU
24 014-09-17|cunsumables| UY [Pack test {water quality testec} AS ONE KR-NH4 2 9,600 10,368  -|IOE
25 014-09-17| cansumables | Y Pack test {water quality testec) ASONE WAK-NQ2 (C) 2 4,000 4,320 [I0E
26 014-09-17| Consumables | LY Pack test (water qualily tester) AS ONE KR-NO2 1 600 0,368 10E
27 2014-09-17]c Uy Tack test (water quatily tester) AS ONE KR-Fe 1 600 0,368 0E
l_gB 2014-09-17| consumatites |UY Pack test (water quatily tester ASONE 'KR-PCM 1 600 0.368 10E
29 2014-09-17|comumates | UY Pack test (water quality tester} AS ONE WAK-PO4D) 3 4,000 4,320 10E
30 2014-0! Consurnables | Y Pack fest {water qualily tester} AS ONE KR-COD 1 9.600 10,368 IOE
31 2014-09-17 | consumaties | UY Pack test (waler qualily tester) AS ONE KR-COD(D) 1 9.600 10,368 |IOE
32 2014-09-17 | Consumattesi TY Labaratory wiper (§) ASKUL 8200 20 152 164 108
33 2015-04-01{Kyoye |UY ‘Water Purifiers (WG 1000 with Step down tansformer 1 1,101,000.00] 1.101.000.00[I0E
with Stcp down trnsformer
34 2015-04-01{Kyoyo JUY Environmental Chamber KCL-20004 |and Wet-bulb Wick x2 1| 1.360.000.00 1,360,000.00]10E
with printer and Quarzt Cell 1_
35 2013-04-01{Kyoyo |UY UV-VIS Spectrophotometer  |Uvmoni- 1240 x2 1,093,000.00 1,093,000.00[1CE
36 2015-04-16{Generl |project Mulli function printer [Brother MFEC-7470D 42,245.00] 42,245.00{ICE
37 015-05-06|Kyoye  [UY Emergency energy Storage  |Digi Reeo LIF-5200  with Step down transformer 2 1,815,000.C0f 3,630,000.C0/1IGE
Nihon Freezer KGT-
38 2015-05-06|Kyoyo  |UY Bio Multiple Chamber 4010HC with Step down transformer 3 338,500.60] 1.015.500.00|1CE
Nihon Freezer A-
39 2015.05-06|Kyoyo |UY {Medical Chamber | 750EF3 with Step down transf 1 809,000. 809,000.00[10E
40 2015-05-13]Kyoyo  JUY MICROTUBE RACK 3 2,204 4 6.612.00[10E
4t 015-03-13|Kyoyo |UY WHOLE PIPETT 10 4114 4.110.00IGE
42 015-05-13|Kyoya |UY WHOLE PIPETT 10 389.00 3,890.00[1CE
43 2015-05-13[Kyoyo _[UY WHOLE PIPET] [ 260.00 2,600.00[10E
44 2015-05-13[Kyoyo _|UY WHOLE PIPET] Qi 551.00 551000106
45 2015-05-13[Kyoyo  |UY WHOLE PIPEF] 0) 292.00 2.920.00[t08
46 2015-05-13[Kyoyo |UY BOTTL 3 1,836.00 5.508.00[10E
47 2015-05-13|Kyoyo  |UY "Bf_O"“_ 4 .836.00 7.344.00[10E
48 2015-05-13|Kyoyo  |UY BOTTL! 2 ,836.00 3.672.00|10E
49 2015-05-13[Kyoyo {UY BOTTLI 5] 836.00 $.180.00[108
50 201505-13[Kyoyo |UY BOTTL! 6 .R36.00] 11.016.00{10E
51 2015-05-13{Kyoyo  |UY MEASURING CYLINDER 5 S08.00] 4,540.00h0E
52 2015-05-13|Kyoyo _ |UY MEASURING CYLINDER El ,232.00 6,160.00(10E
53 2015-05-13|Kyoyo  |UY MEASURING CYLINDER 5 2,938,00 14,680,00[10E
54 015-05-13|Kyoyo  |UY THIN WALL PCR TUBE WITH CAP 5,324.00
55 015-05-13|Kyeyo  |UY SERCLOGICAL FIEETTES 6.393.00
56 2015.05-13|Kyoyo |UY SERCLOGICAL PIPETTES $.372.00
57 2015-05-13|Kyoyo |UY BOTTLE S04 2.592.00
58 2015-05-13[Kyoye |UY FLASK VOLUMETRIC 4| 955.00]
59 015-05-13[Kyoye  [UY |FLASK VOLUMETRIC 4 2,193.00
0 015-05-13|Kyoyo _|UY MEASURII\ G CYLINDER 2 4,266.00f 8,532.00[10E
1 2015-05-13|Kyoyo {UY FLASK VOLUMETRIC 4 ,286.00) 5,144.00[10E
62 2015-05-13|Ryoye |UY MEASURING FLASK [ ,188.00 11.8B0.COI0E
63 2015-05-{3|Kyoye  UY MEASURING FLASK 5 ,474.00) 12,370.00/10E
64 2015-05-13[Kyoyo  |UY BOTTLE 5 1,642.00 2100010
65 2015.05-13[Kyoye _ |UY BEAKER 10 270.00 2,700.00[10E
66 2015-03-13|Kyoye |UY BEAKER 0 292.00 920.00|10E
67 2015-05-13|Kyoye [UY BEAKER [i] 314.00 ,140.00/10E
68 2015-05-13|Kyoye _ JUY CONICAL BEAKER 0 389.00 3.890.00[10E
69 2015-05-13[Kyoye |UY FLASK 0 432.00 4,320.00|10E
70 2015.05-13{Kyoye |UY FLASK [ 789.00 7.890.00[I10E
71 2015-05-13|Kyoya |UY BOTTLE El 1.210.00 6.050.00/10E
72 2015-05-13|Kyoyo  [UY MEASURING FLASK 10/ 1,080.00] 10,800.00] 108
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Annex 5

Trate of
Purchace/Deli | Categor] Procured
No. very y by Item Speciflentlon/Brand other informationl other information2 { Qty |Unlt price(JPY) Amount(JPY} Place/site
73 2015-05-13|Kyayo  [UY FLASK 10 432.00] 4,320.00[10E
74 2015-05-13[Kyoyo  [UY FLASK 10 454.00] 4,540.00/10E
75 2015-05-13[Kvoyo  [UY MEASURING FLASK 10 2,020.00 20,200.00[10E
76 2015-05-13}Kyoye _ [UY BEAKER 5 1,088.00 5,400.00[10E
kil 015-05-13|Kyoyo _[UY FLASK YOLUMETRIC 4 2.679.00 10,716.00/108
78 015-05-13|Kyoyo [UY FLASK 5| 1,354.00 5,970.00H0E
75 2015-05-13|Kyoyo  JUY BOTTLE 15 983.00 14,745.00{10E
80 2015-05-13|Kyoye  |UY CUVET 2| 26,892.00 53,784.00[10E
015.05-13[Kyoyo  |UY BCTTLE 10 432.00] 4,320.00[10E
015.05-13[Kyoyo |UY MICROTUBE RACK 1 4,320.90] 4,320.00[10E
015-05-13|Kyoye  |UY [ TEST PAFER F 1,544.00] 3,888.00[10E
2015-05-13|Kyoye  |UY FILTER HOLDER 3 10,698.00 30,294.00[10E
2015-05-13[Kyoye  [UY AUTO CLAVABLE DEGITAL MICRO PIPETTE 5 19,656.00} 98,280.00/10E
2015-05-13[Kyoyo  [UY AUTO CLAVABLE DEGITAL MICRO PIPETTE B 21,924.00 109,620.00N1GE
2015-05-13[Kyoye  [UY BOTTLE 15 $83.00 14,745.00{ICE
2015-05-13|Kyoyo  |UY BEAKER 10 362.00 5,620.00/I0E
2015-05-13[Kyoyo  [UY TIP FOR MICRO PIPETTE 5] 10,206.00 51,030.00[10E
2015-05-13[Kyoyo [UY TIP FOR MICRO FIPETTE 5| 9,450.00 47,250.00[I10E
2015-05-13|Kyayo  [UY TIP FOR MICRO PIPETTE 3| 12.096,00 36,288.00[108
2015-05-13{Kyeyo  [UY SPOON 1 1,555.00) 1,555.00] 101
2015-05-13{Kyoyo  [UY AUTO CLAVABLE DEGITAL MICRQ PIPETTE 5| 27.216.00 136,080.00[10f
2015.05-13|Kyoyo |UY [ TIP 2 1.901.00] 3,802.00)10
2015-05-13[Kyoyo {UY RACK FCR TUBE 20| 1,772.00) 35,440,00[10E
2015-05-13[Kyoyo  [UY RACK FOR TUBE 1 1,707.00 1,707.00h108
2015-05-13[Kyoyo  [UY RACK FOR TUBE 1 1,782.00] 1,782.00[10E
2015-05-13[Kyoyo [UY BEAKER GLASS 5| 249.00] 1,245.00[I0E
2015-05-13[Kyoyo  |UY BEAKER GLASS 3 9%4.00 2,982.00{I0E
2015-05-13|[Kyeyo  |UY GRANDUATED CYLINDER 2| 2,571.00 5,142.00[10E
2015-05-13|{Kyoya [UY MICRO BUBBLETANK 19,440.00)] 19,440.00/10E
2015-05-13|Kyoys  [UY CUVET 2 1.285.00) 2.570.00{10E
2015-05-13|KyoyoJUY, GRANDUATED CYLINDER 2 1.134.00] 2,268,00[10E
2015-05-13|Kyoye _{UY TiP 2,160.00) 4,320.00(1
2015-05-13|Kyoya  |UY RACK FOR TUBE 10 2,808.00]
2015-05-13|[Kyoyo  [UY BOTTLEPE 4 2,376.00
2015-05-13[Kyoyo  [UY BOTTLEFPE 6 2,376.00 14,256.00{1CE
2015-05-13[Kyoyo [UY TUBE GLASS 10 090.00] 80,900.00]10E
2015-05-13[Kyoyo _ [UY BOROSILICATE GLASS AMPOULE 2 #93.00 8,986.00{10E
2015-05-13|Kyoye  |UY BEAKER GLASS 5 519.00 2,595.00|I0E
11 2015-05-13|[Kyoyo _[UY BURET I 3 20,736.00 62,208.00/IcE
112 2015-05-13|[Kyayo  [UY BORGSILICATE GLASS AMPOULE B 4.493.00 35.944.00[ICE
113 2015-05-13|Kyoyo  [UY BURET 2 20,736.00 41,472.00[10E
114 2015-05-13[Kyoyo  [UY TOC ANALYZER 1 249.00 249.00[10E
115 2015-05-13[Kyoyo  [UY DRYER 1 136,080.00 136,080.G0]10E
116 2015-05-13[Kyoyo  [UY ACCESSORY FOR DRYER 10 2.247.00 22,470.00[10E
L7 2015-05-13[Kyoyo  [UY ACCESSORY FOR DRYER 1 ‘1.603.02" 7,603.00[1OF
118 2015-05-13|Kyoye  |[UY ACCESSORY FOR DRYER 1 8,035.00] 8,035.00[10E
119 2015-05-13[Kyoye  [UY ACCESSORY FOR DRYER 2| 8,208.00) T6.416.C0[10E
20 2015-05-13|Kyoyo  [UY ULTRASONIC CLEANER 1 447,120,090 447,120.00[10E
21 2015-05-13’?{)/0)'3 Uy PUMP VACUUM DRY 3 26,784.00 80,352.00[10E
22 2015.05-13{Kyoyo [UY CONTROLLER VOLTAGE 3 6,048.00 18,144.00/108
[¥X) 2015-05-13|Kyoyo [UY CONTROLLER VOLTAGE 1 6.04@‘ 6.043.00[108
124 2015-05-13[Kyoyo |UY CONTROLLER VOLTAGE 2 6,048.00) 12,096.00[10E
125 2015-05-13[Kyoyo (UY CONTROLLER YOLTAGE 1 2,600.00) 21,600.00[108
126 2015-05-13[Kyoyo  [UY AUTOCLAVE STERILIZER 1 302,400.00 302,400.00{10E
127 015-05-13[Kyayo [UY STIRRER 3 5.530.00 16,590.00{I0E
128 015-05-13[Kyoyo |UY STIRRING BAR 3 735.00)] 2,205.00{I0E
125 015-05-13|Kyayo  [UY CLOSURE 1 45,900.00 45,900.0010E
130 2015-05-13|Kyoyo  [UY CLOSURE EXCLUSIVE BLOWER 1 45,900.00 45,900.00(10E
131 2015-03-13[Kyoyo  [UY PUMP TUBING 1 101,088.00) 101,088.00/[0E
132 2015-05-13[Kyoyo _[UY PUMP TUBING 1 101,088.00) 101,088.00[[0E
133 201505-13{Kyoyo  [UY PUMP HEAD 4 152,064.00|I0E
134 315-05-13{Kyeyo  [UY TUBE 5,444.00|[OE
135 (15-05-13{Kyeyo  [UY TUBE 9,224.00|[OE
136 015-05- 3hyoyo Uy WATER PUMP 5.984.00(10E
137 2015-05-131Kyoyo  [UY SPECTROPHOTOMETER 1 320.760.00 320.760.00(tOE
138 2015.05-13]Kyeyo  [UY CHAIR 2] 8,295.00 16,550.00[10E
139 2015-05-13|Kyayo  [UY CHAIR 4 £,295.00 33,180.00|I0E
140 2015-05-13{Kyeyo  |UY CHAIR 4 8,295.00 33,180.00/10E
141 2015-05-13{Kyoyo  |UY SIDE LABORATORY TABL! 1 172,800.00) 172,800.00[[OE
142 2015-05-13|Kyoyo  |UY SIDE LABORATORY TABLE 1 72,300.00 72,800.00/10E
143 2015-05-13{Kyoyo  |UY SIDE LABORATORY TABLE 1 72,800.00 72,800.00|I0E
144 2015-05-13{Kyoyo  [UY SIDE LABORATORY TAELE 1 72.800,00) 72,800.00|10E
145 2015-05-13|Kyoyo  |UY SIDE LABORATCRY TABLE 1 172.800.00 172,800.00[10E
146 20 5-()5-13£ynyu Uy LABO RACK 1 61,344.00] 61,344.00]10E
147 2015-05-13]Kyoyo  |UY LABD RACK 1 64,300.00 64,800.00{10E
148 2015-05-13]Kyoyo  |UY HYDROGEN GENERATOR 1 456,800.00 490,800.00]108
Sulfuric Acid (300mL)
148 2015-05-21|Kyoyo  |UY Reagent (Mere India) 002N 500ml 3 1,728.00 5,184.00108
150 2015-05-21|Kyoyo  |UY Reagent (Merc [ndia) thsphoric actd 500ml 2 3,780.00)] 7.560.00{10E
Hydrochloric acid
151 2015-05-21|Kyeye  |UY |Reagent (Mere Indin) about 35% 2.5 it 2| §,156.00 12,312.00l108
Copper(I) sullale
pentakydrate for
analysis EMPARTA®
152 2015-05-21|Kyoyo  |UY |Reagent (Mere Indin) ACS 500gm 1 5,184.00 5,184.00{108
Phenol for analysis
153 2015-05-21|Kyeyo [UY Reagent (Merc India) EMPARTA® ACS  1500gm 3 3.888.00 ll.664.00|JOE
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Sodtum nitroprusside
dihydrate for analysis
154 2015-05-211Kyoye _ {UY Reagent {Merc India) EMPARTA® ACS 160pm 1 3,888,060 3.888.00{10E
Polassium
peroxodisullate for
tanalysis EMPARTA®
155 2015-05-21|Kyoye JUY Reagent {Mere India) ACS 500pm 1 S5.076.00 5,076.00[:0E
Sulfuric acid about
[98% for malysis
156 2015-05-21|Kyoye  |UY Reagent (Merc India) EMPARTA® ACS _ |2.50ir 2 7.560.C0 15,120.00|10E
mmonium
heptamolybdate
tetmbiydrate for
analysis EMPARTA®
157 2015-0521|Kyoye  |UY Reagent (Mere India) ACS 100gm 3 13,284.00] 39,852.000108
Silver sulfate
158 2015-05-21[Kyoyo  |UY Reapent (Merc India) EMPLURA® 25pm 1 50,760.00 50,760.00[10E
Mercury(ID) sulfate
158 2015-05-21|Kyoye JUY Reagent (Mer: India) EMPLURA® 250gm 1 57.240.00 57.240.0010E
10-Phenanthroline
monohydrate for
analysis EMPARTA®
160 2015-05-21iKyoye  [UY Reagent {(Merc Indin) ACS 5 am 2] 4,752.00 9,504.00]10E
Acetic acid glacial
100% for analysis
161 2015-05-21|Kyoye  |UY Reagent (Mere India) EMPARTA® 2.5 lir 1 8,856.00 8,856.00(10E
Hydroxylammonium
chloride for analysis
162 2015-05-21|Kyoyo |UY Reagent (Mere Indin) EMPARTA® ACS __|100gm 5 4,104.00 20,520.00]10E
Ammonia solution
25% for analysis
163 2015-05-21|Kyoyo UY Reagent (Merc India) EMPARTA® 2.510tr 1 4.104.00 4,104.00{10E
di-Potmssium hydrogen
phosphate anltydrous
lor analysis -
164 2015-05-21|Kyoyo |UY Reagent (Mere India) EMPARTA® 500gm 4 4,968.00 19,872.00[1cE
di-Sedivm hydrogen o
phosphate anliydraws s
far analysis -
165 2015-05-21|Kyoyo JUY Reagent (Mere India) EMPARTA® ACS  |500pm § 442800 26,568.00[10E
Kyoritsu Chemical-
166 2015-08-17|Kyoyo  |UY PACKTEST Ammonium (INH| Check Lab. Corp. 5 4.859.14 24,295.68|10E
Kyoritsu Chemical-
167 2015-08-17|Kyoyo  JUY PACKTEST Nitrate (NO3-) Eg% 5 4.859.14 24,295.68|10E
Tl IC] - B
168 2015-08-17|Kyoyo _fUY PACKTEST Nitrite (NO2-) _|Check Lab.Corp. 5 485914 24,295.68|10E
Kyoritsu Chemical-
169 2015-08-17|Kyoyo _ |UY PACKTEST Iron (Fe) Check ]_ab..CmT-g. 5 4.859.14 24,295.68|I0E
170 2015-08-17{Kyoyo  |UY PACKTEST lron (Divalent) (F|Check Lab..Cop, 5 4,859.14 24,2945'- GBII0E
Kyoritsu Chemical-
171 2015-08-17|Kyoys  |UY PACKTEST COD Check Lab,.Corp. 5| 2,859.14 24,295.68|I0E
KANTO CHEMICAL
172 2015-08-17|Kyoyo _JUY PACKTEST COD (Low Rangd CO. INC., 5| 4,859.14| 24,295.68] 108
YAMABISHI
173 2015-08-17|Kyeyo  JUY Transformer Corporation 1 49,882.07 49.882.07[10E
KANTO CHEMICAL
174 2015-08-17|Kyoyo |UY Sulfapilamide (25g) CO.INC. 2] 2.307.25] 4.614.49|10E
KANTO CHEMICAL
175 2015-08-17|Kyoyo |UY N - I - Nnphihylethylenediam|CC. INC. 1 15,032.95] 15,032,95|10E
KANTO CHEMICAL
176 2015-08-17]Kyoyo  |UY Hydrozinium sulfate (5002)  |CO.INC. 1 3,036.96] 3.036.96/108
KANTO CHEMICAL
177 2015-08-17{Kyoyo |UY Phospharus standard selution (|CO.,INC. 2 9,718.27) 19,436.54|I0E
KANTO CHEMICAL
178 2015-08-17|Kyoyo |UY L{+) - Ascorbic acid (500g) {CO.INC. 1 7,045.47, 7,04547[I0E
KANTO CHEMICAL
179 2015-08-17[Kyoyo  |UY Iron(lf} sullate heptahydmte (23CO. INC. 2| 1.456.62 2,813.23I0F
KANTO CHEMICAL
180 2015-08-17[Kyoye [UY Potnssium hydrogen phthalate {CO. INC. 2| 1.578.94 3,157.88/10E
KANTO CHEMICAL
181 2015-08-17[Kyoyo _ [UY Ammanium iron{I) sulfate heNCQ.,INC. 1 3.644.35 3,644.35|10E
KANTO CHEMICAL
182 2015-08-17|Kyoyo _|UY Sodium acclme tibydmte (500)CO..INC. 4 1.943.09 7,772.37|I0E
KANTO CHEMICAL
183 2015-08-17|Kyoyo UY Potassium diliydrogenphosphai CO.,INC. 2 1,943.09 3.886.1810E
KANTC CHEMICAL
184 2015-08-17|Kyoyo  |UY Ammonium chloride (500g) |CO.,INC, 1 2,064.01 2,064,01[10E
KANTO CHEMICAL
185 2015-08-17[Kyayo  |UY Calcium chloride (500g) CO.INC, 6 3401.11 20,406.68|10E
KANTO CHEMICAL
186 2015-08-17|{Kyoyo  |UY Magnesium chloride hexabydn]CO, INC. 5 1,943,09 9,715.46![05
'Wako Pure Chemical
187 2015-08-17‘L1(yuyn uy Sodium di;hos;hale dcwhidj[nduslrics, Lid. 1 2.186.33 2,186.33|I0E
188 2015-08-17Kyoyo |UY Dynabeads GC-combo (50 tesis) 3 420.376.00 1,261.110.00{10E
- 3 -




Annex 5

Tatc ol
Purchace/Deli| Categor| Procured
No. yery Yy by Item Specification/Brand other informatlonl other information2 | Qty |Unit price(JPY)| Amount(JPY) Place/si
189 2015-08-17[Kyoyo  |UY [Cica Geneus DNA ion Reagent 5] 22,667.00 113,335.00{10E
190 2015-08-17[Kyoyo [UY Nitrite Nitrogen Standard Solution (30mL) 4| 4,810.00 19,240.00{10E
191 2015.08-17|Kyoyo  [UY Nitrute Nilrogen Standard ion [NO3-(as Nj : 1,000ppm] (50mL} 4 4,010.00 16,040.00{108
1192 0[5-08-17|Kyoyo |UY [Ammeonium Nitrogen Standard fon (NH4+ 1.000) (50mL) 4 4,010.00 16,040.00(10E
o3 015-08-17|Kyoyo  [UY edium hypochlarile solution (S00mL) 4 15,150.00 60,600.00(10E
94 015-08-17|Kyoyo  |UY odium sullide nonabydrale (5003 1 56.058.00 56.058.00[10E
95 2015-08-17\Kycyo  |UY Tor Mercury Detectio]Gastee 1 4,598.79) 4,598.79(10E
Kyorilsi Chemical-
196 2015-08-17[Kyoyo  |UY PACKTEST Total Cromium (]Check Lab.,Corp. 1 14.757.12] 14,757.12}10E
Kyorilsu Chemical-
167 2015-08-17|Kyoyo |UY PACKTEST Hexavalent ChrorjCheck Lab..Corp. i 14,757.12] 14,757.12{I0E
158 7015-08-17|Kyoyo |UY QlAamp Viral RNA Mini Kit (QIAGEN 3 122,437 98| 367,313.94]10E
Kyoritsu Chemical-
199 2015-08-17|Kyoyo  |UY PACKTEST Phosphate ion (P{Check Lab.,Corp. 5 14,757.12 73,785.60|10E
Kyoriisu Chemical-
200 2015-08-17|Kyoyo  |UY TOC analyzer TOC rengent  |Cheek Lab.,Corp. 3 30,987.39 92,962.17\10E
Kyoritsu Chemical-
201 2015-08-17[Kyoyo  {UY 'TOC analyzer [C rengent l:?hc:k Lab.,Corp. 3 30,987.39 92,962.17|10E
202 2015-08-17|Kyoyo  [UY R for Sponge -tray ‘Waler Treaiment System (300ml) 2 85,741.60 171,483.20[I10E
TKANTO CHEMICAL
203 2015.08-17|Kyaye  [UY Zine sullate heplahydrate (5004C0O,INC, 2] 7,007.07 14,014.14{10E
[KANTO CHEMICAL
204 2015-08-17|Kyoyo |UY ISodium hydroxide (300g) CO.,INC. 5 8,484.49 42,422.45|108
KANTO CHEMICAL
205 2015-08-17|Kyoye  |UY Polassium dick (50g) |CO.INC. 2 45.654.84 91,309.68{I0E
KANTO CHEMICAL
206 2015-08-17{Kyoyo  |UY Iron standard solution (Fe - 10]CO..INC. 2, 11,802.28| 23,604.56|(0E
KANTO CHEMICAL
207 2015-08-17|Kyoyo _|UY Iton{Ill) chlotide hexahydrate (| CO.INC, 2| 5,533.92 11,067.84|I10E
Wako Pure Chemical
208 2015-08-17|Kyoye UY Bromocresal Green-Methyl RefIndustrics, Ltd. 2! 11,525.00 23,058.00/10E
'Wako Pure Chemical
209 2015-08-17|Kyoyo  |UY I‘Bv_iS[(-)-)-h'h Jdianti {1 ics, Lid. i 2] 9,684.36 19,368.72|I0E
210 2016-08-09|Kyoye |UY SPECTRO PHOTOMETER |AS ONE ASV1ID 1-1814-01 1 99,0060.00 99,000.00(108
211t 2016-08-0%|Kyoye |UY BALANCE AS ONE ATX224 1-2107-01 1 160,000.00 160,000.00t08
212 2016-08-09Kyoye  [UY CABINET DRAWER AS ONE HAS-5062 3-275-02 2 11,880.00 23,760.00[10E
213 2016-08-09|Kyoyo  [UY CABINET ASONE TDA-SCO 3-5847-01 1 40,000.00] 40,000.00|10E
214 2016-08-09|Kyoyo  [UY DRYER AS ONE AG-WDN 3-5032-11 1 165,000.00] 165,000.00{10E
215 2016-08-09{Kyoyo  |UY Water Purilicr Y amaio Scicntific DX+FR type  DX-07 DX-07 _{ 1 100.000.004 100,000.00(10E
216 2016-08-09|Kyoyo |UY P cartridge Yamaio Scicnfilic [PWE-L 253099 1 25,300.00) 25,300,00[10E
217 20!&08-09'!()‘0}'0 uy o) 1 resin cartridge  |Yamato Scicatific [CPC-S 253080 [] 24,200.00) 24,200.00[ 108
218 2016-08-09|Kyoyo  |UY brain filler (2 pes) Yamalo Scientific MFRL727 9020010004 1 12,400.00] 12,400.00[10E
219 2015-03-13|Kyoyo  JUY Laptop PC ditlo ditto 1 131,112.00] 31,112.00[10E Dean
220 2015-03-13|Kyoyo  {UY Laptop PC ditlo ditto 1 131,112,00 31,112.00|10E Shakyn
721 2015-03-13|Kyoyo [UY Laplop PC ditto ditlo 1 T31,112.00 31,1 12.00[10E Shakya
222 2016-05-08] Sparotor HITACHI 3 phase 400V 1 ICE Water plant
NECType MB{PC- fInlel Corc 15, 4GB RAM,
MG32MBZERGGH) [S00GB HDD, DVD super
and LCD Manitor drive, Keyboard, mouse, MS
223 2015-03.09{Kyoyo  |UY Desk lop PC (YE19043) Windaws 8.1 1 27,008.00 127,008.00[10ETY
224 2015-03-9{Kyayo [UY Desk top PC ditio dilto 1 27.008.00] 127,008.00{I0E-TU
228 2015-03-08{Kyoyo  [UY Desk top PC dillo ditio 1 27,008.00, 127.008.00[I0ETU
LH100-3-7, 12V100WHAL-
Lx2, UYCP-11 %3, UYCP-
AD32 x2, U-DGRES, U-
TR30-2, U-5VLB-4, U-
HRDT4, U-SHG, U-UCD8-
2, U-TLD, U-DICTHC, U-
DICIOHC, U-
DIC20HC,BX3-RFAS, U-
HGLGPS, U-LLG150, U-
LLGAD, U-FUNA, U-FBW,
U-FBNA, U-FGW, U-
FDICT, WHN10X-1-7,
UPLSAPO10X2,
UPLSAP20X.
UPLSAP40X2,
UPLFLN60X, DF73-1-51,
U-TVG.5XC-3-7, CS-3T-
V1,12, CS-DVR-V1.12, U-
CBS, COVER-018, Data
Processing Unit (CPU,
226 2015-04-01|Kyoyo  |UY System Microseope BXS3F Monitor) 1 5,311,000.00] 5,311,000.00{10M
227 2015-04-01|Kyoyo  |UY Air Bath Shaker BR-43FL + MR wilh Step down transformer 1 1,168.000.00] 1,168,000.00]10n
228 2015-04-01|Kyoyo  |UY Vacuum pump G-255A with Gilmist Trop 1 97,000.00 10N
229 2015-05-06|Kyeve  |UY Freczer Nihon Freezer  VT-  [with Step down transfommer 1 537,000.00, 537.000.00010M
230 2015-05-06/Kyoyo  |UY Autoclave Tomy $X-500 1 73%,000.00{ 739,000.00{10M
with TS-7C, CA-5, 7050-02 I
231 2015-05-06|Kyoyo  [UY Centrifuge Tomy CAX-371 and TW9330-050 x 2 1 1,433,000.00 1,433,000.00]10M
Fihon Freezer GS- | wilh Step dovwn (ransformer
232 2015-05-06{Kyoyo  |UY Bio Freczer 3120HC x3 3. 375,500.00 1,126,500.00[10M
233 2015-05-06]Kyoye  |UY Water Purifiers Yamato WG1000 with Step down trnsformer 1 1.051,000.00} 1,051,000.0010M
Nihon Freezer A-
234 2015.05-06{Kyoyo  |UY [Medical Chamber {750EF} with Step down transformer 1 809,000.00 B09,000,0010M
235 2015-05-13{Kyoyo  [UY [FILTER HOLDER 4 43,740.00 174,960.00[10M
236 2015-05-13{Kyoyo |UY FILTER HOLDER 2 43,740.00 87,480.00l10M
237 2015.05-13|Kyoyo |UY MICROTUBE RACK 2l 2,204.00 4:408.00[10M
233 3015-05-13]Kyoye |UY. CENTRIEREP 1 108,000.00] 108,000.00[10M
-4 -
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239 2015-05-13|Kyoyo [UY |FLASK VOLUMETRIC 4 ,286.00) 5,144.00l10M
240 015-05-13[Kyoyo  |UY |FLASK VOLUMETRIC 4 .955.00 7.820.00{10M
24 2015-05-13|Kyoyo  |UY FLASK VOLUMETRIC 4 .193.00 ,772.00110M
242 2015-05-13|Kyoyo _ [UY FLASK VOLUMETRIC ,679.00 ,558.00/10M
243 2015-05-13|Kyoyo  [UY COVER GLASS 1.955.00 ,955.00l10M
244 201505-13{Kyoyo  [UY TRANSFER PIPETS 10.282.00 10,282.00{10M
245 2015-05-13{Kyoyo  [UY AUTOBURETTE 25.056.00 50.112.00{10M
246 2015-05-13|Kyoyo  |UY AUTOBURETTE 25,056.00 75,168.00{10M
247 2015-05-13|Kyoyo  [UY IBO""LE 0 1,210.00 12,100.00]10M
248 2015-05-13|Kyoyo  |UY BOTTLE 0 432.00 12,96 O.Wj@
242 2015-05- BByoyo [1}4 MICROTUBE BOX 3] 72.00 9,720.00{10M
250 2015-05-13[Kyoyo |UY BOTTLE 0l 1,642.00 32,840.00{10M
251 2013-05-13[Kyoyo  [UY GLASS FILTER HOLDER 10, 15.876.00 lSS.‘.’G0.00IlOM
252 2015-05-13|Kyoye  |UY DISPOSABLE MEMBRANE FILTER UNIT 2] 8,554.00 17,108.00{10M
253 2015-05- ‘# Kyoyo [UY GRANDUATED CYLINDER 2,571.00 5.142>[)U|10M
254 2015-05-13[Kyoyo |UY |BEAKER GLASS 994.00 2,982.00)10M
255 2015-05-13|Kyoyo |UY SYRINGR FILTER HOLDER 10.368.00 10,368.0C]10M
256 2015-05-13|Kyoyo _ [UY TWEEZERS 10 1,329.00 13.290.00{10M
257 2015-05-13|Kyoyo  [UY MICROTUBE RACK 1 4.320,00 4,320.00]10m
258 2015-05-13|Kyoyo  |UY WASH ROTTLE 201,00 1,005.00/10m
259 2015.05-13|Kyoyo  [UY GRANDUATED CYLINDER| 1,134.00 2,268.00|10M
260 2015.05-13|Kyovo |UY SLIDE GLASS 2,754.00 2,754.00]10M
2015-05-13|Kyoyo  JUY SILICONE GASKET 1.210.00 2,420.00/10M
2015-05-13{Kyoyo |UY MEMBRANE FILTER 16.848.00 16,848,00]10M
263 | 201505-13[Kyoyo_[UY 4,320,00 4,320,00[10M
64 20150513 Kyoyo  |UY 1 1,555.00 ,555,00[10M
265 201505-13[Kyoyo  [UY BEAKER GLASS 5 346.00 .730.00[10M
266 2015-05-13|Kyoyo  [UY |RACK FOR TUBE 1,707.00 10,242.00[10M
67 2015-05-13|Kyoyo [UY SYRINGE DISPOSABLE 2,041.00 2.041.00]10M
68 2015-05-13|Kyoyo |UY BEAKER GLASS E 15.00 2,595.00]10M
263 2015-05-13]Kyoyo _|UY BEAKER GLASS 49.00 .245.00]10n
270 2015-05-13|Kyoya _|UY SYRINGE DISPOSABLE ,020.00 4,040.00{10M
I';"’ 2015-05-13|Kyoyo {UY MENBRANE FILTER 13.,176.00 13,176.00]10M
272 2015-05-13|Kyoyo [UY NITROCELL LOSE MEMBRANE FILTER 39.528.00] 39.528.00]10M
27. 2015-05-13[Kyoyo |UY RACK FOR TUBE 4 1,782.00 7.128.00]1oM
274 2015-05-13|Kyoye _[UY FILTER UNIT 4 £36.00] - 30,544.00}10M
275 | _ 2015-05-13[Kyoye [UY |FILTER UNIT 6 £636.00] '~ 75816.00{10M
76 2015-05-13[Kyoye |UY IDESICCATOR YACUUM [ ,5376.00] = 18,576.00f10M
1277 2015-08-13[Kyoye |UY  TCP-LOADING BALANCE 1 74.088.00; °  74.028.00[10M
78 2015-05-13[Kyoyo  [UY AC ADAPTER FOR OVERSEAS 1 4471001 - 4471.00[10M
279 2015-05-13[Kyoye  [UY INSTRUCTION MANUAL FOR BL-3200H 1 53.00] 1,253.00[10M
280 2015-05-13[Kyovo JUY AC ADAPTER FOR OVERSEAS 4.471.00 4.471.00[10n¢
2 2015-05-13|Kyoyo  [UY INSTRUCTION MANUAL FOR AUW220 460.00) ,460.00{tOM
2 201505-13[Kyoye  |UY ANALYTICAL BALANCE | 211.580.00] 211,680.00|10M
2 2015-05- gi_Kyoyo uy WCMI0 UV VIEWING CABINET 56,484.00 56,484.00]1OM
284 2015-05-13{Kyoyo _|UY MANIFOLD 272,160.00] 272,160.00[10M
285 2015-05-13|Kyoyo  [UY MAGNETIC STIRRER 2.312.00 12,312.00(toM
286 201505-13{Kyoye  |UY TIRRING BAR 2,074.00 2,074.00|1OM
287 2015-05-13[Kyoyo  |UY TIRRING BAR 10| 648.00 6.480.00|1OM
1288 | 201505-13|Kyoye [UY TUBE MIXER 2 34.550.00 -~ §5,120.00[1on
289 201505-13|Kyoye  [UY CONTROLLER YOLTAGE 6.048.00[ —  12.096.00]10n
290 2015-05-13{Kyoyo  |UY CONTROLLER VOLTAGE 30,240.00] ' 30,240.00] 1081
29 2015-05-13]Kyoyo  [UY DIGITAL WETER BATH 43,740.00| 43,740.00(1oM
292 201505-13]Kyoye  [UY THERMAL CYCLER 456,800.00) 496,800.00( oM
293 201505-131Kyoye |UY PH METER 83.376.00] 83,376.00 101
294 2015.05-13|Kyoyo _ |UY PH ELECTRODE ,00[ 10
295 2015-05-13]Kyoyo _jUY PH STANDAXD SOLUTICN 0.00/10M
296 2015-05-13[Kyoye |UY AC ADAPTER FOR D-748 i 5,508.00 5,508.00010M
297 2015-05-13}Kyoyo |UY INSTRUCTION MANUAL FOR D-745 1 3.780.0G 3,780.00'10&4
Magnesium swilaie
{heplahydrate for
|analysis EMPARTA®
r,zgsi 015-05-21|Kyoye jUY Reagent (Merc India) ACS 500pm_ 4 2.052.00 8,208.00[10M
299 015-05-21(Kyoyo  [UY Reagent (Mete Genmany) Ethanol GR, ACS 500m] 10 9.072.00 50,720.00/10M
300 015-05-21|Kyoyo |UY Reagent (Mete India) Tween 80 S00m] 1 7.344.00 7.344.00{toM
Dimethyl sulloxide lor
analysis EMPARTA®
301 2015-05-21|Kyeyo  |UY Reagent (Mere Indin) ACS 500ml 3,780.00 3,780.00]1oM
302 2015-08-17[Kyeyo  {UY Mercury Detection Kit Gastee 194,028.00] 194,028.00110M
303 2015-08-17|Kyoyo  {UY Detector tube Mercury for Mer] Gaslec 3,278.79) 3,278.79110M
304 2015-08-17|Kyoyo  [UY Liquid detector tube Mercury |Gastee 2,793.72 5,587.44fl0M
305 2015.08-17|Kyoyo  |UY cool incubaior As One 1 187,076.74/ 187,076.74[10M
05 2015-08-17|Kyoye  |UY DO meter for BOD Ysl1 1 250,397.35 250,397.35]10M
07 2015-08-17[Kyoyo |UY Incubator Botile (plass) As One 20, 4,615.90 52,317.96[10M
08 2015-0B-17|Kyavo  [UY Dynal MX-1 Life Technalopies 265,126.61 265,126.61 [ 1OM
09 2015-08- 7|§ynyn UY Dynul MPC-S Life Technologies 127.096.78 254,193.55/10M
10 2015-08-17|Kyoye  |UY Dynal MPC-1 Life Technolopil 2 76,531.39] 153,062.78[10M
11 2015-08-17|Kyoys  |UY Dynal L10 tubes (5 ubes/packLife Technolopics 3 20,499 48 61,498.44/10M
1312 2015-08-17|Kyoyo |UY QlAamp DNA Mini Kit (50 te{QIAGEN 3 32,799.17] 98,397.50]10x
13 2015-08-17[Kyoyo |UY pin Gel and PCR Clea|Takara Bio 3 61,498.44/ 184,495.32[10M
Ton-exchange resin cartridge
314 2016-08-09|Kyoyo  |UY lon-exchange resin carteidge  [Yamalo /1 pe CPC-§ 2 24.200.00 48,400.00]10M
315 20 »08-09IK£0!0 uy Pre-tteaiment cartridge Yamalo Pre-treatment ¢artridpe / | pe|PWF-1 2 25.300.00] 50.600.00]10M
316 2016-08-09|Kyoye  {UY Membrane filter Yamale Membrane fillers /2 pes MFRL727 2 12,400.00: 24,8 O0.00_M
317 2016-08-09|Kyoye  [UY Air vent filter Yamaio Air vent filter /1 pe AVF-1 {4210) 2] 2,000,006, 4,000,0010M
Low temperawre incubator f
0L/ 4 - 60C 1 ACIO0OV
318 2016-08-09|Kyoyo  [UY Incubator / 90L / 4 - 60C / ACJEYELA S50W LTI400E 1 479,000.00 479.000.00]10M
319 3016-08-09[Kyoyo Drying mék AS ONE Drying rck 3-5031-11 1 131,000.00 131,000.00/08
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320 2016-08-09|Kyoye  [UY Baskel [or drying rack AS ONE Basket for drying rack 3-5034-01 Fl 2.600.00 5,200.00[10M

321 2016-08-09|Kyoyo [UY Basket for drying rack |AS ONE Daskel for drying rack 3-5034-02 2 2,400.00 4,800.00]10M
Glass [iller hotdes / FG-47 /

322 2016-08-09|Kyoyo  |UY Glass filter holder TGK diameter 47 mm 0000-43-01-01 12 20,000.00 240,000.00/10M
Giass filter holder [ FG-90 7

323 2016-08-091Kyoyo  |UY Glass filter holder TGK diameter S0 mm 0000-43-01.03 2 50,200.00 10 l.SD0.0GIIOM
ME-Millipore membrane
filter / pore size 1,22 um /

324 2016-08-09|Kyoyo |UY Membrane [ilter Merck Millipore diameter 47 mm / 100 pes  [GSWP-047.00 3 16.000.00 48,000.00)10M
MF-Millipore membrane
filter / pore size 0.8 um /

325 2016-08-09|Kyoyo |UY Membrane filler Merck Millipore di 47 mm/ 100 pcs |AAWP-047-00 3 16,000.00] 48,000.0010M
FMF-Milliporc membrane
filter / pore size 0.8 um /

326 2016-08-09|Kyoyo  |UY Membrane filter Merck Millipore diameter 80 mm/ 100 pcs  JAAWP-090-00 2 45,000.00 00,000.00{10M
Hydrophitic FIFE
membrane filter / pere size

327 2016-08-08|Kyoyo  |UY Hydrophilic PTFE membrane J| Advantec 1.0 um, di 25mm{  |HI00A025A 3 19,580.00f 58,740.00|toM
Centriprep YM-50

328 2016-08-09|Kyoyo  [UY Ulirafilteation device Merck Millipore ultmfiltratien deviee / 96 pes 4311 2 130.000.00) 260,000,00/10M
Pipette Mite NED7

329 2016-08-09[Kyoye |UY Electric pipelte Nichiryo ACI100/240V / 1 pc 00-PMNEO 2 42,000.00 84,000.00h10M
Battery for Pipeute Mate

330 2016-08-09|Kyoye [UY Baitery Nichiryo NEO/1pc 00-PM-NOL8 2 4,500.00 9,000.00{10M
Filicrs for Pipelte Male NEO

kx] 2016-08-05Kyoyo  JUY Filter Nichiryo /5 pc 00-PM-N100 2| 5,000.00 10,000.00]10M
size 0.2 um / dinmeter 47

332 2016-08-09|Kyoyo  |UY Di bie filler unit AS ONE mm / 12 pes 1-8778-01 25| 15.600.00 390,000.0010M
Rolor for centnfuge / 50 mL

333 2016-08-00 Kyoyo |UY Rotar far centrilupe TOMY x 4 tubes, 15 mL x 4 tubes  [CA-8 1 262,000.00 262,000.00{108

334 2016-08-09|Kyoye |UY Vacuum pump AS ONE Vacuum pump/ 100 V 1-671-17 2 31,000.00 62,000.00(10M

335 2016-08-09Kyoyo |UY Calilert Idexx Labortories Colilert / 100 tests JA-00384-00 8] 136.000.00 1,088,000.00] oM
Disposable plastic pipeite / 1

336 2016-08-09{Kyoyo  [UY Disposable plastic pipeite, 1 m{BM Equip mL/ 400 pcs 94001 3 9,700.00 29, 100.00] 106
IDisposable plastic ppeite /

337 2016-08-09{Kyoyo  |UY Disposable plastic pipetic, 10 {BM Equipment 10 mL /200 pes 94010 10 §,800.00 88,000.0010M
Disposable plastic pipette /

338 2016-08-09]Kyoye  |UY Disposable plastic pipette, 25 11BM E 25 mL/ 100 pes 94024| 15 8,400.00 126,000,00)10

339 2016-08-091Kyoyo  [UY pipette tip, 10 ul. BM E Micropipette tip, 10 uL. TF102-10-Q 3 11,400.00 34,200.00[101

340 2016-08-09{Kyaye |UY ipette tip, 20 ul B M I tip, 20 uL. TF113-200) 4 11,4G0.00 45,600.00[10M

341 2016-08-09{Kyeye  [UY Lip, 100 uL BM Equipment Micropipette tip, 10D ul [F113-100-Q 3 11,460.00) 34,200.00]10M

342 2016-08-09|Kyeye  [UY Micropipstte tip, 200 uL BM Equi MEicropipetie tip, 200 uL, [F108-200-Q 4 11,400.00 435,600.00[10M

343 Uy pipettc tip, 1000 ul. BM Mi i tip, 1000 uL. [F112-1000-Q 4 11,400.00 45,600.00[10M

344 6-08-09|Kyoye [UY Autaclave bag BM Autoclave bag / 500 pes 09-342-0000 1 44,000,001 44,000.00[10M

345 6-08-09|Kyeyo |UY Transfer pipetic BM Equi Transfer pipette /400 pes  [262-18 3 12,400,001 37,200.00[10M
Microfube storage bex / for

346 2016-08-09|Kyoyo  |UY Microtube sterage box BIO-BIK 1.5 mL tubcs 134016] 20| 1,500.00 S0.00D.OQ,JOM

347 2016-08-09|Kyoyo |UY 1Syringe AS ONE Syringe / 20 mL / 50 pcs 1-49G8-06 6 3,150.00 18,900.00([0M
DISMIC disposablc Tilter 7

348 2016-08-09|Kyoyo  |UY |Rkpasnblc filter | Advantec 0.45 um / 50 pes 25CS045A5 [ 11,000.00 66,000.00]1OM

345 2016-08-08[Kyoyo  |UY Slide glass AS ONE Slide glass / 100 pes 2-152-01 3 3,400.00 10,200.00[1OM

350 2016-08-09|Kyoyo  |UY Cover gliss I TGK Cover glass / 200 pes [&302113 2 2,580.00] 5,160.00(10M

Thermo Fisher Centriluge tube / 15 mL/
351 2016-08-09|Kyoyo  [UY Centriluge tube, 1S mL Seientific 500 lubes 339650 1 24,500.00 24,500.00|10M
‘Thermo Fisher Cenirifuge tube / S0 mL /

352 2016-08-09|Kyoya  |UY Cenlriluge tube, 50 mlL Scientific 500 tubes 339652 3 31,500.00 94,500.00/10M

353 2016-08-09|Kyoyo  |UY Kimwipe AS ONE Kimwipe /72 pcs 6-6689-01 1 12,960.00 12,960.00{ oM.

354 2016-08-09|Kyoyo  [UY Kimiowel AS ONE Kimtowel / 24 pcs 6-6685-01 1 10,560.00 10,560.00(10M

355 2016-08-G9|Kyoyo [UY Sterilize-indicator tape AS ONE Sterilize-indicator tape 2-4427-01 10 900,00 9,000.00(tOM
Magnesium chloride

356 2016-08-09|Kyoye [UY Magnesium chloride hexahydn{ Merck Millipore {hexahydrale / 1 kg 1.05833.1000 8 4,200.001 33,600.00,10M

357 2016-08—(@1(5'0)10 uy Ethanol, absolute Merck Millipore Elhanol, absolute / 1 1, 1.00983.1000 10 4.100.()ﬁf 41,000.00|10M
[Sodium (hicsuilate

358 2016-08-09|Kyoya _|UY Sodium thiosulfate pentabydral Merck Millipore pentabydrate / 560 2 1.06516.0500 1 4,700.00 4,700.00{10M
Dynabeads GC-combo / 50

359 2016-08-09Kyoyo  |UY Dynabeads GC-combo Invitregen tesls DB73012 2| 372.000.00 744,000.00{ oM
EasySiain CG80 + DAPIL/

360 2016-08-09|Kyoyo  |UY EasyStain BTF 80 tests 'W-EST-CG80-D 2 120,000.00 240,000.00{ oM
Cica Geneus DNA

361 2016-08-09|Kyoyo  [UY DNA Extraction Kil Kanto Chemical I‘f_ﬂmclion Kit/ 120 ests (0817896 1 22,000.00 22,000.00|toM

362 2016-08-09[Kyoyo [UY Cooler box AS ONE Seft lab cooler 1-4963-04 2] 2,900.00 5,800.00{1oM

363 2016-09-07|General_[project  [UV Lamp Merck 3561254 NM 1 57.518.36 57.518.36(10M

364 2014-09-17|Keike  [UY Mini centrifuge ‘Waken B Tech WEKN-8864 1 55,000 59,400 10M-TU

Micropipette (10, 106, 1000uL) Nichiryo 00-SP-AP 2 87,000
365 2014-09-17|Keike  |UY 93,960 10M-TU
366 2014-09-17|Keiko  [UY Micropipetie rack Nichiryo 00-MLT-STD2 2 6,000 6,480 1OM-TU
Eleclronie pipetic (Fipolte Mate NEC| Nichiryo 00-PMNEQ 2 42,000
367 2014.09-17|Keiko  [UY : 45360 TOM-TU
368 2014-09-17{Keiko  [UY Calilerd sealer Idexx Laboratories 98-29798-00 1 160,000 172,800 10M-TU
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363 2014-09-17|Ketko  [UY UN loep |Idexx Laboratories 58-20724-01 1 22,000 23,760 1OM-TU
70 2014-09-17|Keiko  [UY eye protesior AS ONE 9-035-11 2 6,200 6.696 1OM-TY
71 2014-09-17|Keiko JUY Filtration base (5L} AS ONE 1-4416-03 1 15,700 16956 10M-TU
372 2014-09-17}Keike  JUY aic pu AS ONE 1-5827-01 1 £4.600 69,768 10M-TU
73 2014-09-17]Keiko _[UY [Heat block incubator Nippon Genetics MD-MINI 2 39,600 42,120 IOM-TU
374 1 2014.09-17jKeiko  |UY [Heat block Nippon Genelics MD-MINI-BOG 2 7,600 8208 IOM-TU
375 2014-09-17Keiko _ |UY [Heat blok lifler Nippon Genelics MS-BLI5-E 1 400 1512 1OM-TU
76 2014-09-17[Keike _ |UY eleclcedc transformer AS ONE SU-1500 3 40,000 43,200 IOM-TU
77 2014-09-17fconsumanies | UY [Micropipelte tip (10 uk, 96 tips x 10 [BM Equipment TF102-10-Q 5 ,800 0,584 IOM-TU
378 2014-09-17}consumabes [ LTY [Micropipelte tip (100 uL., %6 tips x 1BM Equipment TF113-100-Q 5 800 0.584 IOM-TU
79 2014-09- 17} consucnsties | Y Micrapipette tip (1,000 uL, 96 tips x [BM Equipment TE112-1000-Q 5 800 0.5%4 IOM-TU
1] 2014-09-1 7} consumales |UY Microlube (0.2 mL, 1000 tub BM Equipment 430 1 5,800 6,264 Jiom-TU
1 2014-09-17| consumatles ' UY BIO-BIK 153030 1 3,900 4,212 IOM-TU
382 2014-09-17| consumabies [ UY Plastic gipette (10 mL, 200 pipeliewn BM Equipment 94010 2 7,800 8,424 IOM-TU
383 2014-09- 17| cansomaties | Y Plastic pipette (28 mL, 100 pipelics/t{ BM Equipment 94024 1 7,200 7,776 10M-TU
384 | 2014-09-17|consumabics| UY Cenpriprop ¥M=50 centrifugal devieelldesx Laboratories JA-00384-00 2 136,000 146,880 10M-TU
B35 2014-09-17[Consumables | UY JME-mitlipare membrane fittes (pore s{Merck Miltipore AAWP-047-00 2 16,200 17456 JOM-TU
386 2014-09-17{ consumables | UY Centrifuge tube {15mL., 500} Thermo Fisher Scientifi| 339651 1 28.500 30,780 10M-TU
387 2014-09- 17 consumables | UY Centrifuge tube (SOmL, 300} Thermo Fisher Scientifi| 339653 2 19,800 21,384 10M-TU
388 2014-09-17|c Y Cica Geneus DNA Reaga]Kanto Chemical 08178-96 1 22,000 23,760 1OM-TU
389 2014-09-17]: uy Sanitakun JNC 2 12,500 13,500 IOM-TU
Fﬂ 014-09-17|Cansumables | UY Filier unit AS ONE 1-8778-01 8 15,600 16,848 1OM-TU
391 014-09- £ 7| Consumables | Y Sanjlakun pore waler AS ONE 2-5838-11 1 6.000 6,480 IOM-TU
kEZ] 2014-09-17| consumables | UY Labomtory wiper (3) AS ONE 16-6689-01 1 12.960 13,997 IOM-TU
393 2014-09-17] consumables | UY Laboeatory wiper (L) AS ONE 6-6685-01 1 10,560 11405 IOM-TU
394 2015-03-09|Kyovo  [UY Dresk top PC ditto ditio 1 127 ,008.00] 127,008.00[ION-TU
3535 2015-05-13[Kyoyo  [UY HYDROGEN GENERATOR 1 496,800.00 496,800.00[1wagal
Meiwa industry Co.,
396 2015-08-17[Kyoye  |UY Fine Panicles Filter L. 1 1,207.250.00 1,207,250.001wagal
Meiwa industry Co.,
397 2015-08-17|Kyoye |UY Sponge -tray Water Treatment |Ltd, 1,994,144.00 1,994.144.00 wagal
398 2015-09-24] Sparoler HITACHL 3 phase 200V [ Jwagal
399 2015-09-19{General | project Stepdown transformer 3 phase, 3kva, inpul:330-400v, cutput: 70,080.00| 70,080.001wagal
3kva with four including solar charger
400 2016-06-14|General | projest Inverer system baiterics controller 1 207,920.00 207,920.00wagnl
LAKYA with two Selur panels were provided
40 2015-09-14{General |project Solar Inverier system batlerics free by UY 1 131,984.00] - 31.984.00iKida H
40; 2015.03.09|Kyayo |UY Desk top PC ditto Idio 1 127,008.00[ ~ 27.0(]8.00&KUK.L
40: 2015-03-09|Kyoyo |UY Desk tug PC ditto dito 127,008.00 27 00B.00fKvWsMn
404 2015-03-05]Kyoye  [UY Desk top PC ditta ditlo 127.008.00] 127,008.00(tent 1o AITM
405 2015-03-05{Kyoye {UY *Mu]li lunction printer Brother BCP-1510 40,608.00 40,608.00(tent lo AITM
406 2015-03-13|Kyoyo _|UY Laptop PC dillo ditlo 1 131,112,00] 131.112.00(lent 1o AITM
407 2015-03-13|Kyoyo JUY Laptop PC diilo ditio 131,112.00 131,112.00|less 10 ATTM
40 2015-03-13[Kyoyo _ fUY Laptop PC ditto ditte 131,112.00 131,112.00(lent 10 AITM
40 2015-03-30[Kyoyo [UY GPS (GARMIN 62s¢) ditto SIN:2B4067601 69,120.00 69.120.00]Lent o COG
410 2015-03-30[Kyoya  |UY GPS (GARMIN 62sc) ditto S/N:2B4067603 69,120,00 69,120.00{Lent 10 COG
411 2015-03-30|Kyoyo  |UY GPS (GARMIN 62sc) ditto SIN:2B4067605 69,120.00 69,120.00[Lent 10 CDG
412 2015-03-09|Kyoyo |UY Mulit function printer ditto ditla 508.00/ 40,608.00|leut 1o Creow
413 2015-03-13[Kyoyo |UY Laptop PC ditlo ditio 131.822.00] - 131.112.00fleat 1o Creow
414 2015-03-13{Kyoyo (UY Laptop PC dillo ditio 1 131,112.00{ . 131,112.00]lent ta Creow
415 2015-03-13|Kyoyo [UY Laptop PC ditio ditto 1 131,112.00] == 131,112.00[lest to Creew
416 2015-03-13}Kyoys  |UY Laptop PC dito dilto 1 131,112.00] 131,112 005l 2015
vir Showel
(Traines 10
417 2015-03-13[Kyoyo |UY Laptop PC ditto ditto 1 131,112.00 131,112.00Napan) 9ul 2015
[FRANY UMM, fechargeatlcy
battery (AA)x2,
battery charger, power
plug adaoter x3,
sirap, USB
418 2015-03-01 | Kyoyo  |UY GPS (GARMIN 62s¢) cable {N:2B4067629 69,126.00 59,120.00|lert 10 SEN
419 2015-03-01|Kyoyo  |UY GPS (GARMIN 62s¢) ditto SIN:2B4067624 69.120.00 62,120.00]lent 10 SEN
420 2015-03-01|Kyoyo |UY GPS (GARMIN 62s¢) ditta SIN:2B4067619 60.120.00 69,120.00( et 1o SEN
421 2015-03-01 | Kyoyo |UY GPS (GARMIN 62sc) ditto SfN:2B4067 69,120.00 69,120.00]lent ta SEN
422 2015-03-01|Kyoya _ |UY GPS (GARMIN 62sc) ditto /N:2B4067 69,120.00 69,120.00](em to SEN
423 2015.03.01|Kyoyo _|UY GPS (GARMIN 625c) |ditto. /N:2B4067625 1 69,120.00/ 69,120,001ent to SEN
424 2015-03-01|Kyoyo |UY GPS (GARMIN 62sc ditto N:2B406763 1 69,120,00] 69,120.00]lent to SEN
4 015-03-01]Kyoyo {UY GPS (GARMIN 62sc; ditlo S/N:ZB4067628 1 69,120.00 69,120.00 1t to SEN
4 015-03-011Kyoyo  JUY GPS (GARMIN 62s¢! ditio SIN:2B4067627 ] 69.120.00] 69, AO.DOE:SH\I
42 015-03-0F|Kyoyo  JUY GPS (GARMIN &2sc! ditto SIN:2B4067622 1 689,120.00) 69,120.00]lent 10 SEN
428 015-03-09)Kyoya  [UY Multi function printer ditto ditlo 1 40,608.00] 40.608.00@10 SEN
Tntel Core 15, 4GB RAM,
750GB HDD, DVD super
drive, 14°display, MS
429 2015-03-13[Kyeyo  |UY Laptop PC MSI CR42 Windows 8.1 1 131,112.00 131.112.00 lent 1o SEN
430 2015-03-13]Kyoye {UY Laptop PC dilto Ldilto 1 131,112.00 131.112.00]Apr 2016
431 2015-03-13|Kyoyo |UY Laptop PC diite ditto 1 13111200 131,112.00|Apr 2016
231122015 ta
432 2015-03-13|Kyoyo |UY Laptop PC ditto ditio 1 131,112.00 131,112.00|Ape 2006 |
lenl to SEN Ll
433 2015.03-13|Kyoye |UY Laptop PC ditte ditlo 1 131,112.00] 131,1 12.00|Ma
434 2015-03-13[Kyoyo  |UY Laptop PC ditto ditio 1 31,112.0 3
435 201503-09[Kyoyo _|UY I‘ngﬂp PC ditto ditlo 1 27,008.00 27
436 2015-03-09[Kyoye  [UY |Desk top PC ditto ditlo 1 27,008.0 27,008.00{moun
-1 -
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437 2014-09-04|Genernl [project Lascr Printer Canon LBPG300dn 1 37.467.00 37,467.00| SATREPS olliec
438 2014-09-04|General [project | Safe [Sigma 34,750.91 34,750.91|SATREPS elfice
439 20[4-09-11|General |project Photocopice |XEROX Work Cenire 5325 411,105.30] 411,105.30{SATREPS cffice
440 2014-09-14|Genetal [project |[averter IMTC 4KVA 71,176.44 71.176.44{SATREPS cllice
441 2015-02-01{Goneral [project Color prinler }EﬁON 1210 35,177.00 35,177.00|SATREPS elfice
442 2015-03-11|General | project Projector Oploma W351 1 03,863.00| 93,863.00(SATREFS uffice

main untl, IcCHargeablc| .

battery (AA) x2,

battery charger, power

plug adaoter x3,

carabiner strap, USB
443 2015-03-30|Ky0m uyY GPS (GARMIN 62sc) cable S5/N:2B4067600 1 69,120.00] 69,120.00{SATREPS alfice
444 2015-03-30|Kyoyo _[UY GPS (GARMIN §2s¢) ditlo SIN:2B4067552 1 69,1200 6%,120.00[SATREDS office
443 2015.03.30|Kyoyo  [UY GPS (GARMIN §2sc) ditto S5IN;2B4067556 i 69,120.00] 6%,120.00{SATREPS office
446 2015-03-30|Kyoye  |UY GPS (GARMIN 62sc) diito 5IN:2B4067516 1 69,120.00} ©69,120.00[SATREPS office
447 2015-03-30[Kyoyo _ [UY GPS (GARMIN 62sc) dilto S/N:2B4067607 69,120.00| 69,120.00(SATREFS office
448 2015-03-30|Kyoyo  |UY GPS (GARMIN 62sc) ditto SiN:2B4067608 65.120.00. 69,120.00[SATREPS officc
449 2015-03-30[Kvoyo  [UY GPS (GARMIN 62sc) ditto SIN:2B4067609 69,120.00 6%, 120.00[SATREPS office
450 2015-03-30|Kyoyo  JUY GPS (GARMIN 62s¢) ditlo S/N:2B4067610 1 69,120.00 69,120.00[SATREPS oifice
451 2015-03-30[Kyoyo  |JUY GPS (GARMIN 62sc) ditio SIN:2B4067612 1 69,120.00] 69,120,00]SATREPS olTice
452 2015-03-30|Kyoya {UY GPS (GARMIN 62sc) ditto S/N2B4067613 1 69,120.00] 69,120.00| SATREPS cffice
453 2015-03-30|Kyoyo |UY GPS (GARMIN 62sc) ditio SiN:2B4067614 1 69,120.00 69,120.00| SATREPS office
454 2015-03-09Kyoyo {UY MS Office 2013 Microsoft Home & Business Edition 10 43,416.00 434,160.00
455 2015-03-13{Kyoyo  |UY MS Office 2013 Mi Tt Home & Business Edition 17 43,416.00 T38,072.0

56050666.42
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Annex 6

List of th Trainees in Japan

2019

NoJNanite of traitiees - - WG ;?::::E periog Training couirse Main Fraining place [Post at the time of the programs
Short ferm training, - - - . - 5
1sarmira Tanduka 3 07/10/2014 - Short Term Course for Hydro-microbiological University of Senior Research officer, Public Health Research Lab.,
armua Lan T 18/10/2014 approach for water security in Kathmandu Valley [ Yamanashi 1OM
2|Gyanendra Bahadur Karki 4{ditto ditto ditto KUKL
3|Prabha Karmacharya 4|ditto ditto ditto Lab incharge, IOM
4|Meera Prajapati 4|diito ditto ditto Research associate, CREEW
. 07/10/2014 - Short Term Course for Hydro-microbiological . ,
5|Seraswati Thapa 1 08/11/2014 appreach for water security in Kathmandu Valley ditto Master's Student, IOE
6|Anoji Khanat 2|ditto ditto ditto Master's Student, TU
7|Dinesh Bhandari 3|ditto ditto ditto Research officer, Public Health Research Lab., IOM
8|Rajani Ghaju Shrestha 3|ditto ditto ditto ditto
9|Binod Gnawali 4{ditto ditto ditto Master's Student, [OE
LO|Mr. Showet Basnet ;?{Z]ggg ) ‘Water resources assessmernt ditto Master's Student, [OE
. 1/9/2016 - Short Term Course for Hydro-microbiological . .
11]Mr. Jecban Regmi L 29/11/2016 approach for water security in Kathmandu Valley ditto Master's Student, [OE
12|Mr. Balbhadra Adhikari 1|ditto ditto ditto Master's Student, IOE
13(Ms. Ramita Bajracharya 2|ditto ditto ditto Lecturer, CDG
14]Mr. Amit Kumar Maharjan 4lditto ditto ditto Master's Student, IOE
15)Mr. Laxman Ghimire 4lditto ditto ditto Master's Student, IOE
16}Mr.-Ram Kumar Shrestha 4|ditto ditto ditto Master's Student, IOE
17|Mr, Ujjwal Shrestha 4|ditto ditto ditto Assistant Manager, KUKL
Long term fraining ] I o T e
- t. . .
1{Mr. Bijay Man Shakya 2 ;:)41’ ;016 SePl- |1 ong Term Training ditto Master's Student, CDG
2|Mr. Rajit Ojha 5 ;?1";016 -Mar )} ong Term Training ditto Section Chief, DWSS
3|Mr.Khadga Bahadur Shrestha 5 1/4/2016 - Mar. Leng Term Training ditto Lecturer, [OM
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Operational Cost
(1) Japanese side _ . _ —
T .-~ 1tem of expenditure _ Amount(NPR) | = . . o Remark
= General expenses 1,483,134 Gc?ods, Consumables, Transportation, Communication, Printing,
e Miscellaneous expenses etc.
-7 |Travel expense 67.304|Business trip of a project coordinatior
<~ |Hlight ticket 125,880|ditto
{IOE Laboratory rengvation work 2,257 A68|Jica Nepal Office
e G . v f T
" |General expenses 2,941,143 c_)ods, Consumables, Transportation, Communication, Printing,
- Miscellaneous expenses etc.
- |Sampling work 101,500
= |Meeting 11,157
FY.2016 S General expenses 1323 475 Gt?ods, Consumables, Transportation, Communication, Printing,
G T Miscellaneous expenses elc.
T (As of the end ... . |Sampling work and site operation 29,500
: . SERf2016). :
(2) Nepalese side 7 7 : _ O
S S T Temof cxpenditare | Atnount (NPR) T B T
" |Salary for research associates, etc. 1,000,000|Subsidy for reseach acivities from KVWSMB
B Salary for research associates, etc. 1,000,000|Subsidy for reseach acivities from KVWSMB
- Salary for research associates, ctc. 1,600,000|Subsidy for reseach acivities from KVWSMB
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List of the the Workshops

CRY | Dae | moe 0| Place | Nomberofpaticpait
R e T R N R N U L -(Nepalese)
20142014.04.29Kickoff meeting Hotel Hymaraya 43(34)

(Nepal)
University of
2014.12.1 . . Yamanashi,
2014 217 Representative meeting JICA HQ 17(6)
(Japan)
University of
2014 201:32'52'19 Group Leaders meeting Yamanashi 21(5)
(Japan)
2015| 2015.4.2 [SATREPS Workshop Hotel Hymaraya 51(43)
(Nepal)
International symposium
'Global expansion of smart water
system for sustainable water .
2015 201?512'5 management - locally-fitted, compact H"t(‘;‘\llf‘:gm“ 110 (62)
and decentralised water treatment and P
management technologies for Asia and
Africal
International Workshop
I'nternational Workshop on SATREPS .
roject ‘Hydro-microbiological University of
2016[2016.9.21 {F I B 08! Yamanashi 54(10)
approach for water security in (Japan)
Kathmandu Valley, Nepal P
(WASHmia)’ |

0 8601
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Annex 9
List of the Nepalese Part1c1pants in the Workshops in Japan
No/ Namé-’qt_'ﬁparﬁeiﬁint;{ Clwe Visit penod fn; VlSll’ program v f o '_ T Mam VlSlt place  [Participant's post at th.e Pa-tjlc_n.p ant's Remarks
R PR RS Y Y apia Al el T - |tine of the pragrams -~ |enirent post |-, .
12/12/2014 - Umversny of Project Manager
1|Dr. Narendra Man Shakya 1]18/12/2014 Research & Observation visit Yamanashi / JICA HQ |Professor, IOE, TU !/ WG Leader
2 |Dr. Tri Ratna Bajracharya ditto ditto ditto Act. Dean, IOE,TU Project Director
3|Mr-Ram Chandra Devkota ditto ditto ditto Joint Secretary, MoUD JCC Chair
Executive Direcior,
4|Mr. Sanjeev Bickram Rana ditto ditto ditto KVWSMB JCC member
5 Mr. Tilak Mohan Bhandar 4ditto ditto ditto Technical Manager, KUKI. JCC member
Mr. Pramod Sagar Singh
6|Pradhan ditto ditto ditto Board Director, AITM
Resigned on
7|Dr.Vishnu Prasad Pandey |1&5|ditto ditto ditto Research Faculty, AITM |Mar 2015 Project Secreatry
1972/2015 - Untverstty of Project Manager
8|Dr. Narendra Man Shakya 1|26/2/2015 Working Group Leaders meeting Yamanashi Professor, IOE, TU / WG1 Leader
Associate professor,
9{Dr. Suresh Das Shrestha 2|ditto ditto ditto CDG,TU WG2 Leader
Dr. Jeevan Bahadur
10§Sherchand 3|ditto ditto ditto Professor, JOM, TU WQG3 Leader
Associate professor, IOE,
11|Mr. Iswar Man Amatya 4|ditto ditio ditto TU WG4 Leader
. . Senior Divisional
12 Mr. Hari Prasad Timilsina 5|ditto ditio ditto Engineer, MoUD WGS Leader
] Resigned on
13|Dr- Vishnu Prasad Pandey ] o5 g4t0 ditto ditto Research Faculty, AITM |Mar2015  |Project Secreatry
18/9/2016 - Project Workshop and Working Group Project
14{Dr. Narendra Man Shakya 1|24/9/2016 Meetings ditto Professor, IOE, TU Manager/WG1
15|Dr. Suresh Das Shrestha 2|ditto ditto ditto Professor, CDG, TU WG2 Leader
Dr. Jeevan Bahadur
16]Sherchand 3|ditto ditio ditto Professor, JOM, TU WG3 Leader
Associate professor, JOL,
17{Mr. Iswar Man Amatya 4|ditto ditto ditto TU WG4 Leader
Senior Divisional
18 [Mr. Hari Prasad Timilsina 5|ditto ditto ditto Engineer, MWSS WG5S Leader

1/2
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S N Visit periodin, . .. e e " [Participant's post at the |Participant's |
N WG|~ : s : : : .

No,Name of particip an_ts_ __(Japan - Vlsl-t program Mam v.l'Slt pl?ce time of the programs current post Remarks“

Mr. Pramed Sagar Singh
19|Pradhan ditto ditto ditto Board Director, AITM
20|Mr. Rajan Raj PANDEY ditto ditto ditto Joint Secretary, MWSS JCC Chair

Executive Director,

21|Mr. Sanjeev Bickram Rana ditto ditto ditto KVWSMB JCC Member
22 |Mr. Tilak Mohan Bhandari 4iditto ditto ditto Manager, KIKL JCC Member
23|Dr. Tri Ratna Bajracharya ditto ditto ditto Dean, IOE, YU Project Director
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List of the Peer-reviewed Papers

Sadhana Shrestha, Takashi Nakamura, Rabin Malla, Kei Nishida: Seasonal variation in the
microbial quality of shallow groundwater in the Kathmandu Valley, Nepal. Water Science and
Technology, 2014, 14, 3, 390-397

Daisuke Inoue, Takuji Hinoura, Noriko Suzuki, Jungin Pang, Rabin Malla, Sadhana Shrestha,
Saroj Kumar Chapagain, Hiroaki Matsuzawa, Takashi Nakamura, Yasuhiro Tanaka, Michihiko
Ike, Kei Nishida, Kazunari Sei: High-throughput DNA microarray detection of pathogenic

bacteria in shallow well groudwater in the Kathmandu Valley, Nepal. Current Microbiology, 2015
70, 43-50 '

Sadhana Shrestha, Eiji Haramoto, Rabin Malla, Kei Nishida: Risk of diarrhoea from shallow
groudwater contaminated with enteropathogens in the Kathmandu Valley, Nepal. Journal of Water
and Health, 2014, 13, 1, 259-269

Thapa, B.R., Ishidaira, H., Pandey, V.P. and Shakya, N.M.: Impact assessment of Gorkha
Earthquake 2015 on potable water supply in Kathmandu Valley: Preliminary analysis, Journal of
Japan Society of Civil Engineering, 2015, Ser. B1 (Hydraulic Engineering), 72, 4,1 61-1_66

Bikash Malla, Rajani Ghaju Shrestha, Dinesh Bhandari, Sarmila Tandukar, Sadhana Shrestha,
Hayato Yoshinaga, Daisuke Inoue, Kazunari Sei, Kel Nishida, Yasuhiro Tanaka, Jeevan B.
Sherchand, Eiji Haramoto: Detection of Cryptosporidium, Giardia, fecal indicator bacteria, and
total bacteria in commercial jar water in the Kathmandu Valley, Nepal, Journal of Institute of
Medicine, 2014, 37(2):10-15.

Shankar Shrestha, Eiji Haramoto, Jeevan B. Sherchand, and Junko Shindo. 2016. Detection of
coliform bacteria in irrigation water and on vegetable surfaces in the Kathmandu Valley of Nepal.
Journal of Institute of Medicine. 38(1):43-47.

Dinesh Bhandari, Sarmila Tandukar, Eiji Haramoto, and Jeevan B. Sherchand. 2016.

Determination of fecal indicator bacteria in shallow and deep groundwater sources in the

Kathmandu valley, Nepal. Naresuan University Engineering Journal, 11(1):43-46,

4900
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10.

11.

Shankar Shrestha, Eiji Haramoto, Jeevan B. Sherchand, Sudarshan Rajbhandari, Meera Prajapati,
and Junko Shindo. 2016. Seasonal variation of microbial quality of irrigation water in different

sources in the Kathmandu Valley, Nepal, Naresuan University Engineering Journal. 11(1):57-62.

Shankar Shrestha, Eiji Haramoto, Jeevan B. Sherchand, Sudeep Hada, Sudarshan Rajbhandari,
and Junko Shindo. 2016. Prevalence of protozoa and indicator bacteria in wastewater irrigation
sources in the Kathmandu Valley, Nepal: cases from Kirtipur, Bhaktapur and Madhyapur Thimi
municipalities. Journal of Water and Environment Technology. 14(3):149-157.

Udmale P, Ishidaira H., ThapaB.R.,and Shakya. N.M. 2016. The Status of Domestic Water
Demand: Supply Deficit in the Kathmandu Valley, Nepal, Water 8(5), 196

"Thapa, B.R., Ishidaira, H., Bui, T.H. and Shakya, N.M. 2016. Evaluation of water resources in

mountainous region of Kathmandu Valley using high resolution satellite precipitation product,

Journal of Japan Society of Civil Engineering, Ser. G (Environment), Vol.72, No.5, [_27-I33.
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Mid Term Review Survey for

Hydro-Microbiological Approach for Water Security in Kathmandu Valley, Nepal

Questionnaire to the Working Group 1

JICA will conduct the Mid-Term Review of the “Hydro-Microbiological Approach for Water Security in Kathmandu Valley, Nepal”  (hereinafter: the

Project) from 14th November to 2nd December 2016. In order to review and evaluate the inputs, activities and achievements of the Project, we kindly request

you to answer the following questions and send soft copy to Evaluation Team

remain anonymous and confidential.

Your Name:

(Okano email: t-okano@icons.co.jp)

Position / Organization :

1. Implementation Process

by 4th November. Your contributions will

Question

Answer

1 Please describe your role, responsibility and activities in this Project

2 How is the work progress on research activities of WG 1 with reference to
the original plan?

3 Are there any challenges on the implementation of the research activities?
How have the factors affected the progress of the Project?

4 Are there any promoting factors on the implementation of the perfect? How
have the factor affected to the progress of the Project?

5 s there good communication between Nepalese scientists and Japanese
scientist? How often do you hold meeting regarding the Project activities?
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Question

Answer

Have personnel transfer affected to the implementation of the Project?

Achievement of the Project

Question

Answer

Looking at the present situation, how much do you think the Project
purpose is being achieved by the end of the Project period?

Project Purpose: Management system on potable water resources -
shallow and deep groundwater, and surface and rain water - is
enhanced.

How do you recognize the achievement of the Working Group 1 so far?

Output 1: Potable water resources situation, including water demand,
consumption and supply in Kathmandu Valley, is studied and future
forecast is conducted.

How do you recognize the progress of elaboration of a report on
spatio-temporal distribution of water resources and the long-term variation
trends?

How do you recognize the progress of elaboration of an integrated water
security map of potable water resources?

How do you recognize the progress of elaboration of a report on
possibilities of developing alternative techniques to utilize water resources?

How do you recognize the achievement of capacity development of the
Nepalese researchers through the project activities? Please provide
examples supporting your opinion.
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Five Evaluation Criteria  (Relevance, Effectiveness, Efficiency, Impact and Sustainability)

Question

Answer

Does the Project still satisfy the need of Nepalese scientists and local
communities?

Does the Project still consistent with national policies and strategies of
Nepal?

Was the dispatch of Japanese scientists appropriate in terms of number,
expertise, length and timing of their assignment?

Was the provision of equipment from Japanese side appropriate in terms of
types, quantity and timing of procurement?

Avre there any problems in the inputs from Nepalese side including human
resources, facilities and budget?

How effective were the trainings in Japan? Are the training participants
applying the knowledge and skills to Project activities?

What do you think is the major impact of the Project so far or/and in future?

What is the challenge to secure the sustainability of the Project? What is the
solution for the issue?

If you have any comments:
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SN TV EETH D,

HE:: 11 A 17 A 15:00~16:00
AT - MWSS (/K fE4E4A)
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I #8FHF : Mr. Hari Prasad Timilsina (MWSS/WG5 U —&—)

IHEhOEY
WG 5 OE@hL, #Hi5E & EREHEHOMET, ) 2~3 VAREOENRH D, 72721, WG 2
ZII L, o WG DIFENEW B2 2T D72, OTEEINENIIT WG 5 OIEENICH
BENABAELCTLE D,
ZDIENT, WG OHEPHIZR B4 MIE LI ERIX, LCD REDOENTH S, £7-, LCD D
2. KVWSMB, KUKL BEHEREG- L TWenWZ &bl s LTI 6D,

A T LT HGKEHE & DL
7rY =/ FTHET 5 LCD XA 7 AT Fa/KFHE O FGAKHUIEAMNZ I W T EFICEHTH D
EEZD, —Ji. AT ATHAKGFBEOKEKHIENICE T 5 LCD OFEMIC W TiE, SEEIC
DNWTiEm DORHN B 570 H LivZewny,
—J5, WG5DIFEhE LTIE, AT AT DLORKNPIMEEDRIE COLBNARETH D20,
ZORIZEBNT, AERREESHEL LD LWL TWD,
TuYx/ hTHEETDLCD AT AFHAKHMIEATHLEDTHY £ LOVRERGELN
TeHmallid, b ABHIMNC B E R SEDL LN TE 5D TIERND,

ey el
AARARMZLIIA—ARLHETOIAI 2= —a rEToTHEY, BRBGEIZB O TH
BIxA N, 72720, WG DA N—NTOaIa=r—ra i, ZNENUNZILT
boHT, FEEBRHIKINC Lo THOREER LN TWRWED b & D,

FRALFEAE O 3 Ak
B CITER L CW W, ey =7 M THAET S LCD 1%, EOHEIKEHEZ 7 L,
aI=2=7 4, b LJILKUKL BEGITEM ARV AT L, DOBEMETAY v FOH D
HLOTRITITR SRV, FAFICE T, KERA T arThd I EaWMIZL, =i
AMNENDEIEDTHLIVNEND D, TDIDIT, +otts - REFEZ I L2 Lz
SR AN

PN ZN=ND
INETOLZA, a2l MIFEHEBYOREEZH L THDEBEXTWD, FRZAM
BROME T, FEMHERE KL (CSP) %@ U T, MWYNCAHHEAE DREEIT> TR,
NEIZBET 2 I 220, MWSS 225 BREITHEIZS I L CWAIRE RN Y | fkihe 7 a Y
=7 b~OBEBRBEIFIND,
Flo, 207y FOEHEZBEL T, ZOFENREICSINLTEBY, Yvy=2 |k
CHEBEMET S RHHE L L IXEHFHE oS Z RO T D,

fhas FEdk
BIfE, KVWSMB O T #1% MWSS % il U CHIUR STV 5, [FRAYIZIE, KVWSMB & KUKL
IMBEOTHEEMRT 572010, MREESNINERS D,
MWSS 13kt 7 # —OFI5aHE (2016~2030) % {ERkH, Zaakofiic®Es Lifs 2
LliE, XN VBUNOBERETHY, ey FOZYMEITE .,
2017 FE E TICHARM e W R L — 2% 100% 2 BT A 2 & 2 HEE L LT\ %, 2017 4EE OB
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TREERPHEEAINTODLN, K- FEE7 X =220 ThH, THZ 0%HELLTND, (K
iR 0 2016 4= 5 H 28 HfF Republica #%1Z LAuiE, R/ 38— /VEFO T REITHIGE 15%8 Th > 7=
DS, 2017 AEFEICITHE . PRfE - fOBK. A 27 TR, EBREE, ¥ T 0 ST A0 TRE
W3 572012, &KL U THIEEL 271% 1 & /e >72,)
REARIE OB ITEE

TuY > hOB¥ITHEIT T
TuaYx/ FOHOEBEALE L VORI WGE U —F—fTHFgLTND, Try=zs b
DHR¥ETIE, 2R, EDOX ST, METI ONEPREIZT RETH D,

HEF: 11 A 18 H 10:00~11:00
BT 1 KVWSMB (1 k= > X K A R — 1)
[H 48T : Mr. Sanjeev B Rana (KWVSMB / Executive Director)

1HB O
BT Y 27 MIFREZEBL TWARAT—ITHY, BRI ENH T 201%, 7
nYxl NOBLITRD,
IR, A > FEBE TOMIERIZE > T, 1 EFTEEIMER Lo T, FEICIE 1 4L
MIEEN A TE TUVZeWY,

£yl
TuYxl FTHOHENEEEZTLIENE LTS OO, BRE ORI 2o
%L, METERY,
KVWSMB O 7' v Y =7 h~Dix, TPRETOYAR— MM, FMHEORE, FHA
MR7Tay=2 MZEME L TWAHHR, ERMICIZEEISCU T, WBAHET 26 & 7e-T
Wo,
Ta Y/ ORI E R T D T2 OERENZ DN T, BFEORENHMEIC 2> Thb,
HIIZIG U7 AR A 5T 2 BN H D,

A T LT HGKEHE & DL
AT ETFINOEORAKNEB LT IS KR E L TRELT T Z 21X TE RV, LCD
LIS, Vol a— ROWEHIZEBWTH, BEFOKK, A7 LAFNHOKK, LCD
EHAEDEIZV AT LAOEHABLEL D,

Frfoett
KZEM~ v 7 ORI 72 EH O, LCD O KIZHOWTIE, BRNZRET NV, il A =
ALNTENIEL, KYWSMB BEMRLE oo THERFERIE L Z L AR, TOHBAETH, £
DL D b > TN DDILEIZ MWSS THDH Z EIZED Y 720,
TaYxl METURRI, BUEOEEERRNEOE EMHEIN D2 DT TERVAR, ZhEh
O BN U 7210 ) BASR ITAkRE S 41 2,

R
B R~ RAHNOEBH T KIZITEWEIE TT VE=TREENTWVDH, TNET, B
N~ ZEMNTT V=T REZT D200, INRBKLEZRE ORI T T 59,
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TaY =l FORRESOHIFRHIRE N,

BURFOT#E LTH, 2017 H % TITEARIRAGK I N—FRE 1000 LT L2 AL LT
Wb, vzl MNIZOHBEEEG LD TH D,

HRR=VEFENTIEZ < O/NBBL KRR - fAGORMER & 523, EFICENTWD b DiEd
<, BENRMERBDNREZ,

TuYx s NPT LT LCD Z kIS & S DT OICFRICEER AR A MI, BEHTH
Do BHBIZA Y v RBRRE TR, ﬁ@f&ﬁ&éhfm<%®&%zé RLBR S 25 I
I b~ AN T 0T =7 b A R USNOGETICERE T D ERO I E HIZ oW T,
KVWSMB 2R H R — FTX 508, AL —3 a3 OV TIE KUKL b LLiE, 23 2= 4
DMBIZITY 2 & IT72 D,

HE89E ~DELE
7myiﬁkmﬁwfm\&éﬁ%%m7j—ﬁzbt%@iﬁbMTw&wﬁ KUKL (Z
IZ LICSU (Low Income Customer Sub Unit) 23EE SN TH Y . BNJE 5T 5 wiBh 4l 7

ETHHR—FE2LTND,

RR K H o AT REME
B R ClE, 7rey=27 b FCHRARMMBIZET 218 X023, RARFIHIZ W T,
KVWSMB KR D Z A o A8 % L T DR/ ER 72 ST, BR2 D O/K
DEKFEMERETHZ L ERE ST TND

%
R

IaY =l FOWRFIECONT, ATORBERA LD, FlziX, WG 4 TRELTWD
LCD X, TRXCTZ VU R T —H Y, 3WFTE BHBAITWGT Th 5, AR THIITILT,
HUODES, B & FFE O R DR THEEZIT ) RETH D, ZNE—BITH L0, 5%,
HERIOWEET 2810, SROORBREAN L, EARWNZR T T4 7 V) TIZHES W
FlEERFTO2XETH D,
HARNBEMZE N R S— LR -BRI21E, KVWSMB @ Mr. Sanjeev B Rana & ## L. 2GS
7B AR — h%&1T->TW5 (Mr. Sanjeev B Rana |34 h~ > XM D KB IT 5 F
—R=V D LIRS E)
KA T LFHEAKFENZOW T, THEOER 2R T2 N TE oA =T 4T 7 IR
NENTWD, 7 RaA FiRIE Google 7L A A KT b X w7 mo— RalfE, 10S 2oV T
VIR

HEE: 11 A 18 H 11:30~12:30
BT : KUKL (7 b~ > XafikiE24)
[ A0 T : Mr. Tilak M Bhandari (KUKL / Manager)

LB O
Iua vy NOEEHIX, IEORZETENNAE UL, BEIZIE WG 4 OIFEHNCLE o
WG 225 DERMNHM-T-2 L ThD, iz, WG ORI DEANZHENNELTZ, K
PRIFIEOEBNEHD EEZTND
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a7 M LTE, Sy A FoLH (Qwagal) OREESLCHEIZIE Uiz ¥R —
r&4T o> TV 5,

FERAR] - ANB B Rk
WG NDOTFEHRILAIZ O TIE, YT TW\Wb, Yry=7 il L TR OEHR
iﬁmﬁ%wﬂgw:&#%\%%% 3% < OBEMKIC LA S h D~ &,
KM~y I T 0P =7 MET % bk Eﬁéhé&%%@f%éofmylab
IEE 28 U2 i kT, R =L OFAEITHEEM, 7 —2NE, o, 2L TERDL%E
HIFREH S AT L (GIS) I2F & D72 D HEMEN72H ﬁ%% IZE T TV D, FERIIZ S
KUKL 8 R E 720 0 R OEHFEZBEB L THEHL TN ZLNRTE D,

R
R~ RBAHOKDOTFEFEEITFEAEIML TWDHHR, —F THFKREITHD L TnD, #TF
KERP - TWDOI, WEEICEHKT D 2 & iF, fERNICHEE 2B, 7avc7 b
#Wﬁ?émﬁéﬁ7y7mi\%TK%@%%%@&MT%D\MMLK&of#ﬁKE
TAMERTH D, PRI KUKL 23TEH LTV < 2 & IEEEW D,
LCD HBUE D W O OEL ik A A G bt 5 7e ERBREMEIC S D2, H%h7e LCD A
F AT, I~ ORENFIRE TH 5, FFIZ = A b CHEILTALER A 23 L2, KUKL

TFOERKIZBWT, I3 22T (ICERESIN LCD OV R — 2T 5%FEHEEZ 2T
Wb,
A T AN FHEKETE & O

AT UHFINEORMAKNERLTH, I b~ XAMNOKOFEED 1/3 L4228 T
ER, Fo, KRy FT =7 H2IED 50% L& L TWiRW, $KOFEEL TE LTS
Fi7T 72012k, 005 FEOMARDENRLEI LD, BRERKERITH720D
7uY=7 OB THLCDIZE THLEERLOTHD,
AT DT HRaREFHE DFEK K GHIBNICH D, BUFBEITDH 5> 3NV E— VTGRS 7
EEBZFPCTHDH, UL, FHBRCTARRR LTS Z L& REIOK % [ED R TR AT
D78,

Pt
KUKL O FRITEIC, B L72KOFIAEEIC LD bt T g, BIREA T PRIZ &
TV e, e =2 MOFMEEZBE LZBEO, MEm CEERTE 5 DlL, KVWSMB
ThbH,

FES T HE ~ D BLEE
KUKL (ZIE#E R 72558 2 AR — M 28% (LICSU) 23& 5723, BUEIZF(EDOIRE AW D
DI TIEZR L, MIFEE OB FT L TV 2 IREE,

Tuav =l bO%BYITHIT T
TuYx s hO®BFETIE, WAFA, KFEBHEBIZOWTHEEETE D & L0,

HAEF: 11 A 20 H 10:00~11:00
%ET - 10E
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[ FH T - Mr. Iswal Man Amatya (IOE/WG 4 U — %' —)

EE O
BAEDIREER 1L 35%, HARANEMFE LHEZICEHERILEAEZ L TRBY., ZoRZFIZSONTHE
44 & o @ D Eg

o> WG Mo DT —H2BNENZZEICED, WG 4 OIFEILFE LY BN TS, F72,
LCD ORRENFHE L VBN TS, KEFES ORI, 78D 2 ITD LCD OF%EHT Dk E
ZLTEY, ZOEEWFIEHMEANTERNZZERT D Z LITEE, FFITWG 37T U T
DFHTRE R HIVUE, [EBRIMEI NSO EEZ D,
PN ZN=ND
BIEY IOE 240, BARTOEMTHEIZSIML TW5, HHEANDITER 1 RS 2% C
W5, o, HEIZA— L TROVIYD LTEY, HEOREZHER L T\ 5,
LEDRESBBACICITREME LT D, AT L 2 TW AL 2D, TOMAIFei 2572
W, 7272 L, eyl NOMIEEIZE LT, FANBRLLHTI T e =7 FORR
ThbE LI, FIZIFKLES AT AOEHDIZDD~=2T VLR VELEDTH D,
fistid
FEHE 4-1 122\ Cid, BIfE D LCD BHISIC AT 720 2 FEhtE T (BURE AL CIEAR )
JELHE A
HAANEMZRLODaI 2=/ —3 a3 02 o0 T, Do SWRIBEIE AV, 47208 Esm &
FRILA TN TV 5, KUKL X° KVWSMB &\~ 72, WG NOIEHRILA T4 L H 4
TlE7eV, 2N FETICH KUKL & OFEHREF 7O TWE 03, %I KUKL O WG £ >3
— Lt AT =012 9 0 HIE LR,
WG U —#—23id, ZRETIZ 4 BENEEER, £, V—F I AT N—T ) —F—I—
T4 T EVNIBETIERVR, V=X —HOHEOES T HIICE b TND,
72IZLWG D95 H WGEIEZMWSS 3 —X—Th v  ZDMod WG &ITEADE I, MWSS
ZIL U, BUFERME E OEEEICONWTIE, 7Ry =7 MEETIIEEORMA S 5,
uvzl FOEA
HARD BRfEE SRR 13, FETRENC RWVDICIER S TnWb, 7272 L, PH A—% —_ Dual
A =R —7p EARBOEMIZONTIE, T 7 E R mERE L hid e 53, (I0E 12
o) B THDLID, FTHERNRTHEIIRLZRH D,
tha gk
TuYx s MOEREMSITETCT HEO EERIFBUFRL I 2 =7 1, LCD IZ2WTIX,
KUKL a2 2=7 4 BNEH LT, KUKL A2 2= ¢ 2% K— b L, IOE (T4
T KUKL % 32883 5 2% H,
LCD ® 95 b, F 2 XTIV KFERAME O T AMBR X, HIEICEE L <1370, FEim T
RN S D, HMEFRF X FR3DD L, M, HESOFIZEIC OV T HES TIERW,
BUEIIMIE B LCD BAR AL TH D72, NHEBIZE L T, 30, Z ol T
TR EZMR L, ROAT v I,
(Favx/ PREZICHREHEO S DS EICHIT T EEEO R REMERH D & v ) RE OKE
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Pl % A 2 M2 Smart Panni & 1% ?) Smart Panni IZEBEIEETH Y, HARIZEHDD A0
WL, TrYx FORERZEM LTS 5 5 %k1E, BUFOT25 LTV DO TIEZRW N,
R L OHFEFEHIIEROBRICBOCHEND S L, RN RofkEicsSSb L
<BWEIITE S,

uv 7 FOBEITAIT T
I 2 =T KT HRERIEEC, WHEZ FMT 5 2 & T, LCD &R {E % D& B D Ffe ik
M EICH D fEe~
Z<D7ua vy I, HIFETRICT X TRKEboTLEI ZENZ N, Dl 5
FREFE=2V7, 740 —7 v 7% LT AN,
FE=F VT TAa =T v I BIICEAEROIEZ), FAEICHEEE LTH X, s
e S T2 HiEbLEZBND,

HiF: 11 H 20 H 12:00~13:00
AT : SEN (RE—)LT — A F/3—)L)
[ FHF © Mr. Arun P Bhattarai (SEN) . Mr.Nironjan Bntacsens (SEN)

SEN {Z2W T
SEN [ZHIfEERE 104, Yoy Ko a L4 k54,
TrY el PFILELR E OFFERKIICL Y WEEIZBIML TWD,

IEE) O HEPLIRIL
WG 5 TIE Z 4V E TIT 3 B D IRIGEHA & 560 L 7=, *ERilskd 7203005 50 Ok s 7 > & L
(3 L, 30 A ICx LT, BRERAEZI T2, L LAnb, % 2EEOHA (2015 4
) (3, HEOKETE T T ENTE Rl
D 2 BT LCD % EGATIX. WG 5 OFERICESZ RSO L TETH DM, 4 A RREAN
R VITIRIE SNTZBRIZ, IRED RIAF, BUEDOBEMHIL, N7 Z2 T = LT 47—
v, aaFD 3B, BTY T e— KD,

FRALFEAE O Ak
AR 5-1 [T oW Tk, —HBER, SRS T L, KA AT A tha%Eik &
NATA B S D HIA A,

AMBERL

HEMEREICHI>TE IOEDFAEALIIKH LT NL—= 7% L, ZOME&EZ B LT
FLAORENFEIESED bz, BRI, Y=y U — =L L ThaIa=74LD
A3 a=—arnky e, v R EERWET — 2 OEH RS,

YN
HARANEMFLOaI 2= —vaiZid, @<BEER N, A=AV =V Y VAT 4T
ZEA L CHo2ERobuE, HHRoOLAEPITHhitTnD
WG 5 N TOEHEIZ OV TIE, MWSS O A RE) /e & T, +Aﬁ%mﬁ NEITND &I
WD, BURFRLEE & OO OWTIISEO LA H D, TOMD WG & DR o ILA X
HENZIThORTWnWD LS,
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faneee 5
LCD OEKIZHF TliE, 2l a=7T 4, BINOA—F—2 v TEFHOBRANLE, Tuodx
7 @D LCD ORENEZH TN WS EIF—%%2B L T, BE#ROM E2T20ER’H D,
FuYxs MNERERMOa—F 4 2 — g VICHBEORMNH D, BHHRILA LWV EIZEW
TIE. BEMICHEREZ 3 568 (EHERESE) NbhiX, BT LsmE#Esm Ly 250T
(XA
TaYel NORRLO—DTHDLKREENE~ Y T, BIEENRNA =TT 4 T E D
STIHEA LTV Z &ITlIff, 72720, BUFHBII AN FREOMMUIRN H 5720, HL S
LD, Flo, HYEFOX ¥ 77 X =L L > T, REKENED D,

A T AT HEKEHE & o
AT ANFOKRNPARYGIZHBE EBDIZEDINMZOWNWTIL, O LWEZALEH DI, KN E
BLTH (ARG HIEIZIS N TE) LCD ITEARE L TEWREMERH D,
FrxAVPALTIEH, aI2=T 4 PEHRTLIKAE AT L0 ELHRLTWDLIZD, 22
MBFEEZ LITZN, ZO0HHE L TND,
Tuvxl FOBRYT, % WG OFREHEL TN Z &Iz, WG MoE#EL LV
RO TN MER D D,

HHEF : 11 A 23 H 15:45~16:45
5Pt © MWSS  (Fa7Kf4E4)
[Hi 48T : Mr. Rajan Raj Pandey (Joint Secretary, MWSS / JCC chair)

KEBFEIZOWTIEATATFONTROLRETHY | BECHEE SN AKLBEZREEA T LT

FMCHEBRE L THLWWOTIER WA, 71— 77»(“5%*&5 IFa A MPEEIIRD, £,

TuYxs N TEEL T DHFEEBITRE D,

(Fh= 322 TiE) RO TR I3 2 &N £ 72+ TIE7ZR2 v, LCD KALERE

BEIX, EEMEAEHTHRWVR, AT LAFNOHREKINDKED BB & TV > A

V720, Social Preparation (FEFETE®Eh 72 &) 23038,

WRDRR GBI, FlZIX, Y7 b =T %2> T, (GISD) LA ¥ —THIRI LD

fEREZRT~ >y TEESTED, TOREILY 7 b =T 2L TWHEME ThHILITH

ECEDONE LivZenns, BICITEMRE Lo T,

RO RRITAHSITE L SN R TR 7220, BURREE N R EET 272 OICHE R4 8

MLﬁ&hiﬁ%ﬁwoW%%@/7b¢17%ﬁ5®ﬁ\%%%?\%E%%w®fiw
. EOREREBRZ T IUT R S0,

MWSS 7> 6 OB AT, IREZICER L T < aviuX L, ERATIS MWSS 23458 7E L 7258 K

By 7 ZANOEEND D L DTN, FRUX LB,

HE:: 11 A 24 B 11:00~12:00
W - MWSS  (Ra/kfiAE4E)
I #FHF : Mr. Hari Prasad Timilsina (MWSS/WG5 U —#%—)
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AT ALFIE9 A AIZETHRADBHET 5, 3 BFTO LCD O#h5IX, A T AT Hifk Tk A
BETH 5,

PR 72 LCD OEMIZ DWW TIE KUKL WEMT 528, AL —2 3 VO AME R LEL,
TaYxl NETHOAN L —2—Z, KVWSMB & KUKL, ¥ &IZ2W\ Tk, MWSS 7234
A — kAR,

ERAZENT TR, A RPEE, By P CEaia=T7 A OEHELBAEL TWDHN,
FEREITIE KUKL AN — g VBT 5 R &,

LCD D% E ST KUKL OFG KRR T dhauiE, B it KUKL I25] X &4, KVWSMB 23
KUKL A4~ L —%— & LTHET 5, KUKL @nﬁa7kiﬂfﬂji571~“6‘%ﬂﬁf\ FlEME1T ETFAKE
Jiy (DWSS) 2k L TIrdodL, £ D% User Community (251 XI5,

MWSS (X A 7 AT FE/KHUEK T 100% DFEKZDH S L TNTND, AT AT NLOREKE, £

MU TRAKDEIZERH D E X<, b Lb, AT AFORENE <, LCD DM <

BEALPER HAVE, I0E LIS D 2 BFETIIEZ 200 H Liv7Zeuy,

MWSS O FRIZHOWTIE, BIEIRR WV, KOBICHo2 TPREMS S Tn5,

WG 5 OFRERRIT, WG4 b s, BEMIZIX, 2 AN T ARVAT AT HT
DOFE®R, WEEMAE, FROEMMHETH D,

ZDH R T, LCD DIEMIZET 2 ERICK T D HHE D 2B,

7ENTa N 1 A o KROME B X 200~865 R /3—/LLE— (NPR) < B\, 2 I a2=7 4R
HEEHEL T D/ KRR, 2 2= ¢ PMBICEEHINAEIT> T\ D,

WG OIFENCH 5, EIEOREIZ OV TIEL, LCD OEENRBNHOTHY , #HE T2 —H—
Ol BED =TI, BREFDONODHDTHD, ZOEIC, WG U —F—0B EIZZDAY
v MEZIUE, BIER 72 < LR LTV Z LT TE D,

TuY=y b7 Ny b (ET—2%) X, MWSS OFFEY & 725, BRIRIZ OV TR
— X T OHEEZ HNT, MWSS 2MERT 5, MWSS DR U 2 —%-5< 5 MDId Water
Environment Section, & V K& 7278 U 2 —(% NPC (National Planning Commission) 73123 %,
DWSS I[ZIZ/KEEHICEAT o7 v a by, £ ZhEIEEZ >< > TWb, DWSS &7 7
UE—NR—=NIMZDZ EH AT T a TRV,

WGV —#—RIEtDI =7 4 7 OREIT 2 TIEH L0, ILLWE EIZIEISBMTE RV,

BON O BEEIE, 2F 87% DFa/K A /X —ZT2D3 ;zéértmk ZOWNWT, BURIZ 16~20% DK L
MTETWRY, ZOXIRF Y v 72O T2, WHMiER 215 M LT LR 6720,
FDRD, ZoTu Y= NORKES Renovation 23 4 2E,

Accademia / Industry OEHEEZR Y > — L UL THHER SN TEB Y, MWSS @ Water Sector
Development Plan (238 W\ T, ZORHNH 5,

HEF: 11 A 24 H 12:45~13:15

#FHTF : Prof. Dr. Tri Ratna Bajracharya (Dean of IOE / Project Director)

HER R AL SR B o s E B R i i 7 1 75 & (SATREPS) 1% IOE Tl T,
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FRAKREZ T TIE e < By Zera B3, WASH (Water Supply and Hygiene) o FEAH) 72 = —
ket 57 Y27 b THD,

Academia / Industry O H#E L5 EB T, I0E, IOM, KUKL, MWSS 23& 1L C\%, IOE
CBLRFEOEHEII RAR, T uY e FOEBICITE#H LT D,

Academia / Industry @3 Challenging,

LCD O K3l b~ XA 53, oz i kT 5,

AMERIZOWTIE T r Y =7 MR+ TIERy, — AhZENU EOEMHEA A T L
720,

HEF: 11 A 24 H 14:00~15:10

P KVWSMB

A FHF © Mr. Sanjeev B Rana (KWVSMB / Executive Director)

LCD {22\ T, KUKL AR —4% —Th 5, KUKL O — & & #isi LIk 1L DWSS D4 iiE &
2%, DWSS OFFET TIL, 2 2= 4 ICLDEEMTON D, KUKL FENTSH, /M
BEObLDIXa =7 4 THEHEINS, Jwagal D= M, /NI LD W25,
KVWSMB 137 b~ X@NDO~ A% —7F o %->5< % RFP (Request For Proposal) % = >/
Pz M X0 B, 6~7 1 A TR b,

RIS REICBI LTk, Mz 3 2002 L2 Tz b, Ke 7 ¥ —o%E
E LT, KVWSMB (I~ 3V A > &MY KUKL, 23 2=7 (34— 3 V&Y,
KVWSMB DOl 5~ 1Y A v MRS, KUKL 72 54— g VEREE L VW9 ko, &
FNZ R > TRER S DITE,

TuYx hOFEIT, KVWWSMBIZES>THTRTHHARLOTH D,

DWSS D& ZAHIZHONTIEL, B E LTI Ly, DWSS LR RiICIE
KVWSMB DAz FIZIL & 5 T,

K ORE, 74+ —~T A X (KVWSMB D72/ CTHER) 5 2 L1k, KVYWSMB N E{T% b
STHEBTXD,

Map DL 72 EETIZ DUV T, E A7 Map 2SRRI EE 2 20>, & W D BLE D | 15 YR,
HTFKEDHEERNPEGEENTNDH &, KVWSMB IIERR S 7= Map DL E = —%1T79H, £,
ZOMDL—Y— AT —THRELF—HLZDLE2—IZEMLRTNIER SR,

TuY s METHIC, TEOESIE KVWSMB R0 /3—45 Z LT TE 58, Biny e
E S UNOE I+ Bl 72 7 i, WBRICYR—FLTHEH 9 NI @BRELH D,

FRIZ, AT AFHAKEHI KB L2 BIRE X, KVWSMB OMEIRILIX, FEFICE 725 RiA
Fro

TuYxr FEREBEO S B, FEh (implementation) ZfH 9 D%, KUKL & KVWSMB 7217,
o7 uYx s MEKUKL & KVWSMBIZ K& 2RI D&H 570y =7 hThbH, KVWSMB
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