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MINUTES OF MEETINGS
BETWEEN
THE JAPANESE MID-TERM EVALUATION TEAM AND THE AUTHORITIES CONCERNED OF THE
GOVERNMENT OF THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
ON '
THE JAPANESE TECHNICAL COOPERATION
FOR
TECHNICAL COOPERATION FOR LANDSLIDE MITIGATION PROJECT

The Japanese Mid-term Evaluation Team (hereinafter referred to as “the Team™), organized by the Japan International
Cooperation Agency (hereinafter referred to as “JICA™) and headed by Mr. Yoichi Inoue, Acting Director of Disaster
Risk Reduction Team 1, Global Environment Department, visited the Democratic Socialist Republic of Sri Lanka from
September 22 to Qctober 12, 2016 for the purpose of conducting the Mid-term evaluation on the Japanese technical
O cooperation for technical cooperation for land slide mitigation project (hereinafter referred to as “the Project™).

During its stay, both the Team and the Sri Lankan side formulated the Joint Evaluation Team, exchanged the views
and had a series of discussions on the Project with the Sri Lankan authorities related and concerned. As a result of the
discussions, the Team submiited a report as attached (Annex-1) and both Sri Lankan and Japanese sides (hereinafter
referred to as “Both sides™) agreed upon the descriptions of the report and the attached document.

Colombo, October 12, 2016

d -t — Q4

YOICHI INOUE S. S. MPYANAWALA

O Team Leader Secretary
Mid-Term Evaluation Team Ministry of Disaster Management

Japan International Cooperation Agency (JICA)

(s

DR. ASIRI KARUNAWARDENA
Director General

National Building Research Organisasion
Ministry of Disaster Management

the Democratic Socialist Repubtlic of

Sri Lanka
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ATTACHED DOCUMENT

1. Joint Mid-term Evaluation:
Both sides agreed the result of the Joint Mid-term Evaluation as Annex-1.

2. Recommendations and lesson learned:
A series of recommendations and lessons learned are written in the Report. Below points are to be

highlighted by the Team because of its importance for the remaining period of the Project.
Recommendations:

(1) Measures to prevent unplanned construction works
During the mid-term review, JICA experts and NBRO discussed and agreed on the measures to prevent unplanned

construction works as follows.

a. Permanent assignment of at least one supervisor per project site

There were days when none of a TCLMP assistant and a NBRO site engineer or JICA experts were present at the
project sites. This caused the unplanned construction.

In principle, NBRO is requested to make sure that a site engineer is always present at the project sites. This is also
important from the perspective of technology fransfer on the construction supervision. At the same time, since it
can happen for him or her to be absent due to unavoidable circumstances (e.g. sickness), JICA experts and NBRO
are requested to ensure that at least one supervisor (2 TCLMP assistant, a NBRO site engineer or a JICA expert)

always supervises the construction work at the project sites.

b.  Prior approval of any change to the construction plan

In order to make sure that countermeasures are constructed according to the approved construction plan, NBRO and
JICA experts are requested to ensure that the contractors submit a request letter when any change to the plan is
necessary and all the changes are documented with photos. Approval should be done in the written letter and in
timely manner. Documents approval procedure were agreed between NBRO and JICA experts as attached in
Appendix-1, and prior approval should be done in accordance with the agreed procedure.

(2) Improvement of communication

Better and faster communication among JICA experts, NBRO and the contractors is indispensable to avoid further
delay and unplanned construction works. In order to improve communication, daily onsite meeting among a
TCLMP assistant, a site engineer and field office staff of NBRO and the contractors is highly recommended in
order to confirm the progress, the quality of work, daily works, technical matters and any concerns before

commencement of the daily works. In addition, JICA EXperts are requested to have a monthly meeting with NBRO

o)
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headquarters staff, a TCLMP assistant, a site engineer and field office staff of NBRO and the contractors in order to
confirm the progress, the quality of work, technical matters and any concerns. [n order to respond to a change of the
construction plans in a timely manner, NBRO is recommended to take a step to shorten the time to issue an
approval letter as per agreed procedure attached in Appendix-1. In addition, all parties should try to avoid
miscommunication. Important communication related to decision making should be done in written document and

in timely manner.

ANNEX:
ANNEX-1: Joint Mid-term Evaluation Report

APPENDIX:
APPENDIX-1: Flow of the letter
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APPENDIX: Flow of the letter

Flow of the letter [include the cost changing])

(DProposal letter from the Contractor

The Contractor — To : The Engineer
— CC:JICA

* Technical Change and the reason

* Change of Quantity (Increase/Decrease)

Initial quantity and changed quantity are should be shown (for contrast)
O * Attachment for unit price and total cost (necessary)

@Letter of Approval / improvement request / non approval Letter

The Engineer — To : The Contractor
- CC :JICA

Noted at the letter end “ Change of the cost will be reviewed by JICA office”

[After the Approval by the Engineer|

@Request for the Rate Variation , Quantity Change

O The Contractor — To : JICA
CC : The Engineer

Show the unit price and total cost

@Acceptance for the request

JICA — To:The Contractor
CC : The Engineer

After above process, the contractor can start the proposed site work.

Do not start the work for modified drawing or increased quantity before the JICA’s acceptance.

S o W
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Joint Mid-Term Review Report
for
the Technical Cooperation
for Landslide Mitigation Project

In the Democratic Socialist Republic of Sri Lanka

12 October, 2016
Joint Mid-term Review Team
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Abbreviations

DMC Disaster Management Centre

GETD Geo-Technical Engineering & Testing Division

JICA Japan International Cooperation Agency

JPY Japanese Yen

LDPP Landslide Disaster Protection Project of the National Road Network

LKR Sri Lankan Rupee

LRRMD Landslide Research and Risk Management Division

NBRO National Building Research Organization

OECD-DAC | Organization for Economic Co-operation and Development — Development
Assistance Committee

PDM Project Design Matrix

TCLMP Technical Cooperation for Landslide Management Project

UAV Unmanned Aerial Vehicle
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1. Outline of the Mid-Term Review
1.1 Background of the Project

Sediment disasters (landslides) have become one of the major natural disasters in Sri Lanka. The hilly and
mountainous areas in central region of Sri Lanka known as central highlands cover nearly 20% of the total land
area of Sri Lanka and are occupied by about 30% of the total population of the country. Topographically steep
slopes and geologically weak strata are the main natural factors contributing to sediment disasters (landslides) in
severe concentrated rainfall particularly during the monsoon season. The recent sediment disasters (landslides) of
years 2003, 2007, 2010 and 2011 had taken nearly 300 human lives and caused huge losses to the people’s property,
infrastructure and national economy. Based on the records, the landslide occurs most frequently among the
different types of sediment disasters (namely rock fall, landslide, slope failure and debris flow).

National Building Research Organization (hereinafter referred to as “NBRQO”) plays important role in issuing early
warning for sediment disasters (landslides) and implementation of mitigation measures; and provide advices to
Road Development Authority for the construction of countermeasures at the national road level. NBRO in 1985
initiated a research project (“Study of Landslides in Sri Lanka™) which has paved way to identify landslide hazards
as an important national issue of concern and therefore to develop collaborative and integrated approach at national
level to mitigate landslide hazards in the country. Since then, the government has undertaken various preparedness
and mitigation measures such as: landslide hazard zonation mapping; regulation of land use and development
activities in hilly terrains; capacity building of stakeholder agencies; public awareness and education of the
developers and land users; rescue disaster relief rehabilitation and resettlement of the affected persons.

In March 14, 2014, Japanese ODA Loan Agreement for “Landslide Disaster Protection Project of the National
Road Network (hereinafter referred to as “LDPP”)” which covers seven districts including the target districts of
this project was signed. This loan project will carry out countermeasure construction on slopes on major national
roads with a high risk of landslides, alleviating the risk of a disaster and making the road network and lives of
nearby residents safer.

Under such circumstances, the Government of the Democratic Socialist Republic of Sri Lanka has requested the
Government of Japan to implement the Technical Cooperation for Landslide Mitigation Project (TCLMP,
hereinafter referred to as “the Project”) to enhance the capacity of NBRO staff through on-the-job trainings,
preparation of the technical guidelines and manuals and the construction of mitigation measures.

1.2 Objectives and schedule

The mid-term review was conducted from 22 September to 13 October 2016 for the following objectives:
@ To assess the degree of achievement at the mid-term of the project
(2 To evaluate the project based on the five evaluation criteria: and,
3 To draw recommendations for the rest of the project period
(@) To disclose information extensively for the sake of improvement of transparency and accountability of
JICA's cooperation projects

The schedule of the mid-term review is shown in Appendix 1.

1.3 Members of the Mid-Term Review Team

(1) Sri Lankan side:

Name Position/ Organization
1 | Mr. Mubarak Faleel Director, Department of National Planning, The Secretariat
2 | Mr. Nandana Cooray Assistant Director, Planning Division, Ministry of Disaster Management
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(2) Japanese side:

Name Field Position/ Organization

Acting Director, Disaster Management Group 1,

1| Mr. Yoichi Inoue Leader Global Environment Department, JICA HQ

Director for Sabo Facilities Evaluation Analysis, Sabo
2 | Mr. Yoshiki Nagai Sabo Planning | Department, Ministry of Land, Infrastructure,
Transport and Tourism

3| Ms. Ai Ishitobi Evalua‘glon Consultant, Tekizaitekisho LLC
Analysis

Al-9
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2. Methodology

2.1 Methodologies

The mid-term review was carried out in accordance with “the JICA Guidelines for Project Evaluation, Ver. 1.1 (May
2016),” which mainly follows “the Principles for Evaluation of Development Assistance, 1991” issued by the
Organization for Economic Co-operation and Development — Development Assistance Committee (OECD-DAC).

The Project Design Matrix (PDM) (Appendix 2) was used as a basic reference for the evaluation. As instructed in the
JICA Guidelines, an Evaluation Grid (Appendix 3) was prepared as a framework to collect data and information. The
Grid lists evaluation questions, indicators, data to be collected, data sources, and methods for data collection. To collect
information for the Grid, questionnaires were also prepared and forwarded in advance of the evaluation mission to
counterparts and JICA experts. During the evaluation mission, the team conducted interviews with them and visited
project sites in Badulla, Nuwara Eliya, Kandy and Matale.

The project was evaluated based on the five evaluation criteria proposed by OECD-DAC (Relevance, Effectiveness,
Efficiency, Impact, and Sustainability). The details of each criterion are as follows.

Five Evaluation Criteria

Relevance Degree of compatibility between the development assistance and priority of
policy of the target group, the recipient, and the donor.

Effectiveness A measure of the extent to which an aid activity attains its objectives.

Efficiency Efficiency measures the outputs -- qualitative and quantitative — in relation to the

inputs. It is an economic term which is used to assess the extent to which aid uses
the least costly 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.

Impact Impact measure effects of the project with an eye on the longer term effects

including direct or indirect, positive or negative, intended or unintended.

Sustainability Sustainability is concerned with measuring whether the benefits of an activity are

likely to continue after donor funding has been withdrawn.

Sources: JICA Guideline for Project Evaluation 2004, and the JICA Guidelines for Project Evaluation (\Version 1.1),
May 2016.

2.2 Data collection methods for mid-term review

The following data and information collection methods were employed for the evaluation.

1)

2)

3)

4)

Desk review

Project-related documents were reviewed, which include project progress reports, the detailed planning survey
report of the Project, Sri Lanka’s policy documents (disaster management), data and presentations provided by the
Project, and documents on other projects by JICA.

Questionnaire surveys
Questionnaires had been prepared and sent to 3 counterparts from NBRO and 7 JICA experts before the evaluation
started. The questionnaires were filled out and returned by 3 counterparts and 7 JICA experts.

Key Informant Interviews

Key Informant Interviews were conducted with 17 NBRO staff (9 from head office and 8 from field offices) and 7
JICA experts. Interviews were also conducted with 2 TCLMP assistants, 2 NBRO site engineers and 5 contractors at
the project sites.

Site visits

The evaluation mission visited four project sites in Badulla, Nuwara Eliya, Kandy and Matale to monitor the
progress of the project implementation, observe the utilization status of the monitoring equipment provided and to
interview staff at the NBRO field offices and the construction sites.

Al-10
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3. Project implementation and process
3.1 Results of Inputs
(1) Sri Lankan Side
1) Assignment of Counterpart Personnel
Executive Head: Director General, NBRO

Project Director: Director for Landslide Research and Risk Management Division (LRRMD), NBRO

Other counterparts: 26 counterparts from NBRO.
The details of the counterparts are referred to in Appendix 4.

2) Office space for JICA experts
NBRO has provided office space for JICA experts with office furniture and communication facilities including internet
access.

3) Local Operational Costs

NBRO has spent about 6.3 million LKR out of 30 million LKR allocated for the Project as of September 2016. This
includes costs for transportation and taxes.

(2) Japanese Side

1) JICA experts

As of 31 August 2016, a total of 13 JICA experts visited Sri Lanka 18 times (1002 days) in total. The assigned areas of
expertise are shown below.

Table 1: The assignment of JICA experts until August 31, 2016

Expertise Number of = Times Assignment in Sri Lanka
experts assigned Total days Total M/M
JICA Experts (consultant team)
Team _ Leader/Sediment  Disaster 1 3 60 200
Analysis
Landslide (Design, Supervision) 1 2 54 1.80
Slope Failure (Design, Supervision) 1 2 37 1.23
Monitoring equipment/Geology 1 2 39 1.30
Rock Fall (Design, Supervision) 1 2 30 1.00
Drilling Technology 1 1 15 0.50
Procurement/Evaluation of Bidding 1 0 0 0.00
Landslide (Risk Evaluation) 1 0 0 0.00
Topographical Analysis 1 0 0 0.00
Non-st.rucFuraI measure/Project 1 1 20 0.67
Coordination
Sub-total for Project Experts 10 13 255 8.5
Chief Advisor 1 1 691 23.00
Short term experts for Output 5 2 4 56 2.00
Total 13 18 1002 335

Source: Information provided by the Project

2) Provision of Machinery and Equipment

Equipment for monitoring (i.e. extensometer, inclinometer, groundwater level gauge, and pipe strain gauge with
piezometer), and a drilling machine were procured. An air compressor is under the process of procurement. The total
amount of procurement was 21.3 million LKR (15.0 million JPY) as of September 2016. The details of the procured

equipment are referred to in Appendix 5.

3) Counterpart Training in Japan

A total of five counterparts participated in the counterpart training in Japan in 2015 and learned the outline of sediment
disasters in Japan in the first half, and visited several sites to observe actual countermeasure works in the latter half. A
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detailed list of participants is shown in Appendix 6.

4) Local Operational Costs

The Japanese side has provided part of the necessary expenses for carrying out project activities. The total local
operational cost from October 2014 to August 2016 was 164 million JPY (234 million LKR). This amount includes fees
for construction of the countermeasures, travel expenses, stationaries, communication, workshop venues and so on.

3.2 Achievements of Outputs
The following part explains the achievement levels of each Output from the commencement of the cooperation.

(1) Output 1: Capacity of investigation, planning and evaluation for sediment disaster (landslide) mitigation
measures is strengthened.

Objectively Verifiable Indicators Result
1. Number of reports on survey and evaluation for selection of sediment disaster (landslide) 4
mitigation measures in the pilot areas
2. Number of reports on geological investigation 4
3. Number of reports on monitored data, analysis and evaluation for the pilot areas. 9
4. Number of reports on construction implementation plan utilizing air compressor for sediment 1 (draft)
disaster (landslide) mitigation measures
Activities Progress and achievements
1.1 Conduct preliminary A UAV (Unmanned Aerial Vehicle) aerial-photo survey to obtain 3D terrain data
investigations on sediment was conducted in the four project sites by JICA experts with the cooperation of
disaster (landslide) in pilot NBRO local staff. Ground surface height model, contour, slope angle, ortho-photo,
areas. stereo-photo and anaglyph on the project sites were prepared from aerial

photographs. Those data were utilized for countermeasure designs. This survey and
a helicopter survey conducted when a severe landslide occurred in Koslanda,
Badulla district in October 2014 provided a good opportunity for NBRO to
experience such a survey and for JICA experts to share the method, perspectives
and points to be checked when conducting an aerial photo survey. This experience
was utilized for NBRO to conduct a similar survey by themselves when a severe
landslide occurred in Aranayaka, Badulla and another one in Niyadagala,
[Status: Completed] | Pabahinna in May 2016.

1.2 Execute geological and Topographic and geological surveys were undertaken in the project sites. The
geotechnical investigations at | topographic survey was carried out by a subcontractor under the supervision of the
a candidate site in the pilot JICA experts, whereas the geological and geophysical surveys were done by NBRO
areas. under the guidance of the experts. JICA experts provided guidance on core

observation and logging with a prepared guide (Soil and Rock Logging Guideline)
for NBRO geologists.

Since the procurement of a drilling machine was delayed due to the insufficient
time estimated for the procurement in the detailed plan of the Project and other
drilling machines of NBRO had been used for other projects, the geological and
geotechnical investigations were delayed, which affected the overall
implementation. The investigations with a new drilling machine were held in the
beginning of the second term of the Project (April 2016-September 2018). The new
drilling machine is a relatively smaller than the ones NBRO already had and
suitable for landslide mitigation works as it can be used in difficult-to- access areas
where sediment disasters possibly occur. NBRO used and will use this new drilling
machine for 19 landslide mitigation works including the Project by end 2017.

Through the technical transfer of a drilling method and checking the core sample,
the core sample recovery rate was significantly improved. NBRO is now also able
to obtain continuous samples, which is important for designing purpose. Geological
features related to design of countermeasure works have now been described in
[Status: Completed] | drilling logs.

1.3 Install necessary NBRO made a monitoring plan with JICA experts based on the results of the
monitoring equipment such as | preliminary investigations above (Activity 1.1), and installed each equipment item
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piezometers, extensometers,
strain gauges with piezometer
and inclinometer pipes.

[Status: Completed]

at the project sites in Nuwara Eliya and Badulla as follows.
Table 1 Monitoring equipment installed

Number of equipment
Nuwara Eliya Badulla
Extensometer 3 4
Groundwater level gauge 1 2
Inclinometer 1 2
Pipe strain gauge with piezometer 1 1
PVC pipe 1 1

NBRO are now able to install the equipment without the assistance and maintain
them using the checklist.

1.4 Examine and determine
the concept of sediment
disaster (landslide)
mitigation measures in pilot
areas.

[Status: Completed]

[Nurse’s training college, Kandy district (for slope failure mitigation)]

The result of the geological survey indicated that weathered bedrock ranged
considerably deeper than expected. In this regard, it was found that Sri Lankan style
crib works cannot be adopted due to the soil conditions. Therefore Japanese style
crib works was adopted for the design, however the project site was excluded
because Japanese contractor cannot be procured under the Technical Cooperation
scheme and Sri Lankan local contactors cannot adopt Japanese style crib works.

[Alagumale, Matale district (for rock fall mitigation)]

JICA experts and NBRO determined that the basic policy of the protection work is
to construct structures to receive rocks considering the difficulty in directly
stabilizing the unstable mass rocks located in the high slope, and selected the
embankment and excavating pocket which catches the rock fall directly from the
viewpoints of the economy and workability.

[Badulusrigama, Badulla district and Udamadura Nuwara Eliya district (for
landslide mitigation)]

JICA experts provided guidance on the application of countermeasure works
against landslides according to technical effectiveness, financial cost,
environmental impact, and maintenance and management. JICA experts and NBRO
selected surface drainage ditches, horizontal drainage drilling and check dams?!
for the sites.

Through the guidance and the discussion, JICA experts introduced various types of
countermeasures about different types of sediment disasters (landslide) to NBRO.

1.5 Procure air compressor
and make construction
implementation plan
utilizing air compressor for
sediment disaster (landslide)
mitigation measures

[Status: Ongoing]

NBRO prepared a draft utilization plan of an air compressor for their landslide
mitigation activities at 22 locations in Sri Lanka by December 2017 as in Appendix
7, which has been discussed with JICA experts to include further information (e.g.
the purpose of the use of the machine). At the time of the mid-term review, an air
compressor is under the process of procurement.

<Overall assessment of Output 1: High>

Most activities of Output 1 were completed by the time of the mid-term review. The major achievements of Output 1
include enhanced capacity of NBRO on geological and geotechnical investigations (drilling methods, core observations
and logging), topographical surveys (an aerial photo-survey), installation of monitoring equipment, and the knowledge
on the different types of countermeasures for different types of sediment disasters (landslides). The recovery rate of core
sample was significantly increased, and NBRO is now able to obtain continuous samples. This is critical for design of
countermeasures. Geological features, related to design of countermeasures have now been described in drilling logs,
which was not noted before the Project.

(2) Output 2: Capacity of design, construction supervision, and monitoring for landslide mitigation measure is

strengthened.

! Check dams will be constructed only at the project site in Badulla.
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Obijectively Verifiable Indicator Result
Number of reports on NBRO’s activities for implementation of landslide measure work in a pilot 2
area.

Activities Progress and achievements

2.1 Monitor and evaluate the
landslides in the pilot areas.

[Status: Ongoing]

JICA experts provided guidance on data collection works, analysis and evaluation
methods to NBRO at the project sites in Badulla and Nuwara Eliya. Five NBRO
staff at GETD have been involved in monitoring and analysing the data. They
collect data once a month from each site, analyse them and prepare a monthly
report which is sent to the field offices and JICA experts. NBRO now has the
capacity to monitor and analyse the data by themselves.

When a wild fire occurred at the project site in Badulla in July 2016, NBRO staff in
charge of monitoring visited the site on the same day and removed two
extensometers to protect them from possible damages, which were re-installed after
about a month. The operational check was conducted by NBRO and JICA expert.
JICA expert used this occasion to transfer the knowledge on how to maintain and
inspect the sensor.

This project was requested to enhance the capacity of NBRO for the LDPP project,
another JICA project which will carry out countermeasure construction on slopes
on major national roads. Through the technology transfer of the LDPP project
which started before the Project, NBRO staff also learned the use of some
monitoring equipment and a drilling machine provided by the LDPP project.
Therefore this project served as the opportunity to practice what they learned
through the LDPP project as well as provide new knowledge and technologies such
as data analysis.

Although it is essential to enhance the capacity of contractors in order for NBRO to
further implement quality landslide mitigation works, this is out of the scope of the
Project. The LDPP can contribute to and complement the Project in this regard as
well.

2.2 Design and estimate
construction cost for landslide
mitigation measures in the
pilot areas.

[Status: Completed]

JICA experts discussed the stability analysis of landslide and setup of calculation
parameters with NBRO. Based on the result of the geological survey and the
monitoring in landslide areas, JICA experts designed landslide countermeasure
works which were agreed by NBRO and the project engineers concerned. Since it
took much longer time than expected to address the issue of the countermeasure in
Kandy, the Project did not have the sufficient time for JICA experts and NBRO to
verify the design in the field.

JICA experts created a bill of quantities of countermeasure works and a design
drawing, and estimated the cost of construction. NBRO carried out the unit price
and market research which they generally use, and JICA experts set up the unit
price required for the cost estimation. Since NBRO has experience of cost
estimation, no technology transfer was conducted in this regard. NBRO needs to
enhance the capacity of cost-benefit analysis of countermeasures, however.

2.3 Prepare tender documents
for landslide mitigation
measures in the pilot areas.

[Status: Completed]

JICA experts held a seminar to compare and explain the differences between the
bidding procedures of JICA and Sri Lanka for those taking part in the bidding
process at NBRO, since the bidding for this project follows JICA’s grant aid
cooperation construction bidding document. PQ announcement, PQ documents and
bidding documents were prepared and distributed to 17 companies.

2.4 Evaluate tender documents
and procure contractor for
landslide mitigation measures
in the pilot areas.

[Status: Completed]

Tender documents for the project sites in Badulla and Nuwara Eliya were submitted
by 7 companies and the documents were evaluated. Site visits and pre-bid meetings
were held with selected applicants. Bidding was held in January 2016 and three
companies for the three project sites in Badulla, Nuwara Eliya and Matale were
selected.

2.5 Supervise the construction
work for landslide mitigation

Each contractor was requested to submit a construction plan and a safety
management plan, which they did not have the adequate experience of preparing
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measures in the pilot areas. before. JICA experts and NRBO held a briefing to explain the quantity
management, quality management, and monthly and quarterly reports to the
contractors. Awareness meetings for the residents around both project sites were
held by NBRO staff in April 2016 with the contractors.

The construction works started at both project sites in June 2016, and have been
supervised by a TCLMP assistant (a construction supervisor hired by the Project)
and a NBRO site engineer. Since the TCLMP assistant covers both sites and a
NBRO site engineer was not always present, there were days when either or both
supervisors were absent at the sites. This made it difficult to continuously supervise
the work of the contractors.

Since May 2016, JICA experts have visited the sites every month and provided
instructions on construction supervision to the NBRO site engineers and the
TCLMP assistant such as horizontal drilling, surface drainage ditch, photo
management and data management.

In May 2016, cracks appeared on the wall of a house and the ground at the project
site in Nuwara Eliya. Though the cause was not identified, the method of drillings
was changed just in case. In August 2016, another crack appeared on the wall of
another two houses near the project site. Due to the change of the drilling method,
the effect of the drillings on the crack is considered to be little or none. The cracks
have been monitored by the NBRO site engineer and the TCLMP assistant and the
cracks were not widened by the time of the mid-term review.

The TCLMP assistant and NBRO site engineer have provided guidance about the
construction work for the constructor, which led to improvements of the quality of
the construction of a drainage ditch. In September 2016, however, it turned out that
some parts were not constructed as planned or did not reach the expected level of
quality such as clogging up of PVC pipes of horizontal drillings, poor quality of
drainage ditch and improper expansion joint.

This resulted from (1) lack of continuous supervision by JICA experts, the TCLMP
assistant or NBRO site engineers and (2) the contractors’ limited experience and
skills of construction works (e.g. long horizontal drilling) and construction
supervision. This also indicated that continuous supervision by an experienced
expert was essential when transferring new knowledge and technologies in which
counterparts have no experience and require continuous supervision. NBRO and the
Mid-Term Review Team also recognized the importance of technology transfer for
long horizontal drilling methods.

With regard to the unplanned construction works, the Project team told the
contractors to submit a letter to request a change before making any change. In
order to prevent further delay of the construction work and expedite the process to
request and approve the change, the process was discussed, streamlined and agreed
by NBRO, JICA, JICA experts and contractors. The process to approve the change
is sometimes delayed due to many assignments NBRO head office has.

NBRO and JICA experts discussed and agreed on measures to prevent any
[Status: Ongoing] | unplanned construction works, as stated in 6. Recommendations.

2.6 Prepare completion report | This activity is planned be conducted before the project ends.
of the landslide mitigation
measures in the pilot areas
including an evaluation on
effectiveness of the measures.
[Status: Ongoing]

<Overall assessment of Output 2: Relatively High>

Through the activities of Output 2, NBRO enhanced the capacity of monitoring, analysing the collected data, and
maintaining monitoring equipment for landslide mitigation. Insufficient time for jointly designing measures for
landslides and for the field verification of the designs and the unplanned construction works show that technology
transfer on design for landslide and construction supervision needs to be further strengthened.

(3) Output 3: Capacity of design for slope failure mitigation measure is strengthened.
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Obijectively Verifiable Indicator Result
Number of reports on NBRO’ s activities for implementation of slope failure measure work 1
in a pilot area
Activities Progress and achievements

3.1 Monitor and evaluate the
slope failure in the pilot area.
[Status: Completed]

In October and December 2014, a new slope failure occurred at the site. JICA
experts and NBRO surveyed the site and through the survey had a common
understanding about the disaster factors and disaster characteristic to rainy season.

3.2 Design and estimate
construction cost for slope
failure mitigation measure in
the pilot area.

[Status: Completed]

JICA experts had a long discussion with NBRO on the contents of countermeasures
for slope failures using multiple scenarios. Through the long discussion, technical
transfer on stability analysis of slope, frame work, soil nailing, ground anchor was
conducted. This contributed to identifying the most appropriate countermeasure for
local people for another project to construct a countermeasure for slope failure at
the same site under a different project scheme of JICA. The result was compiled in
a survey report and shared among staff of LRRMD. The staff in charge of design
also made several presentations to share the knowledge for the department.

One major achievement of the technology transfer of design is that the method of
back stability analysis was shared. NBRO staff conducted stability analysis based
on the result of soil test. Therefore actual stability was not reflected in the analysis.
After the technical transfer of back stability analysis applying geological and
geotechnical condition, NBRO staff was able to reflect actual stability of slopes to
stability analysis. Since the analysis was conducted using Japanese software,
NBRO addressed the necessity of learning the analysis using the Japanese software.

The project cost was calculated in the course of construction method comparison.
Japanese style crib works was adopted for the design although eventually the
project site was excluded from the Project since Sri Lankan local contractors cannot
adopt Japanese style crib works as mentioned earlier.

<Overall assessment of Output 3: High>

Since the construction of the measure for slope failure was excluded from the project scope as noted in Activity 1.4, all
planned activities were completed by the mid-term review. A major achievement of Output 3 is the technology transfer
of design of measures for slope failure. The knowledge was well shared among NBRO.

(4) Output 4: Capacity of design, construction supervision, and monitoring for rock fall mitigation measure is

strengthened.

Obijectively Verifiable Indicator Result
Number of reports on NBRO’ s activities for implementation of rock fall mitigation measure work in 1
a pilot area
Activities Progress and achievements

4.1 Monitor and evaluate the
rock fall in the pilot areas.
[Status: Completed]

JICA experts and NBRO staff of the Matale district office conducted a field
inspection of the top and foot of the rock face in order to verify the source of the
rock in February 2015 and determined the effective countermeasure for the site.

4.2 Design and estimate
construction cost for rock fall
mitigation measures in the
pilot areas.

[Status: Completed]

With the data above, JICA experts conducted rock fall simulation and estimated
energy of rock fall. Out of the countermeasures that can bear the rock fall energy,
excavation and earth dyke (embankment with rip rap stone) were selected from the
viewpoints of effectiveness, economic efficiency and easy maintenance. JICA
experts designed the measure for the same reason as Activity 2.2 and the
knowledge of the analysis and design were shared through discussion with NBRO
staff, seminars and workshops.

4.3 Prepare tender documents

for rock fall mitigation

measures in the pilot areas.
[Status: Completed]

This activity was conducted in the same manner as Activity 2.3.

4.4 Evaluate tender documents
and procure contractor for

This activity was conducted in the same manner as Activity 2.4.

1
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rock fall mitigation measures
in the pilot areas.
[Status: Completed]

4.5 Supervise the construction
work for rock fall mitigation
measures in the pilot areas.

[Status: Ongoing]

As well as Activity 2.5, the same activities such as providing guidance for the
contractor on preparation of the implementation plan and safety management plan,
holding an awareness meeting for community people around the project site, and
monthly guidance on the construction supervision were implemented.

Communications in construction sites were not well due to less communication and
relationships between the contractor and a TCLMP assistant. The NBRO site
engineer assigned to the project takes charges of two other sites and comes to the
site only once in a month. NBRO staff (including the district office of the Matale
Office), a TCLMP assistant and the contractor had a meeting and discussed and
confirmed the task of each participant and that information should be shared
properly to keep better communication. The communication between the contractor
and a TCLMP assistant was improved after the meeting.

4.6 Prepare completion report
of the rock fall mitigation
measures in the pilot areas
including an evaluation on
effectiveness of the measures.
[Status: To be conducted]

This activity is planned to be conducted before the project ends.

<Overall assessment of Output 4: Moderate>

Activities related to the investigation and design of and the bidding for the rock fall mitigation measure were completed
as planned. The involvement of NBRO staff in the design of measures for rock fall was limited and the technology
transfer of design for rock fall measures needs to be further strengthened.

(5) Output 5: Knowledge and know-how for landslide mitigation measures are improved.

Objectively Verifiable Indicator Result
1.  Number of documents including technical standard and manual for design and construction
supervision of sediment disaster (landslide) mitigation measures as well as materials on land use Not yet
regulation, and early warning and risk information dissemination.
2. Number of participants in seminars/workshops 385

Activities

Progress and achievements

5.1 Review and update the
existing guideline and
technical manual on sediment
disaster (landslide) mitigation
on structural measures.
[Status: To be conducted]

This activity is planned to be conducted in line with the technology transfer of the
construction supervision.

5.2 Conduct trainings using
the revised guideline and
technical manual on sediment
disaster (landslide) mitigation
on structural measures.
[Status: To be conducted]

This activity is planned to be conducted after the above guideline and technical
manual are prepared.

5.3 Conduct technical
seminars and workshops on
sediment disaster (landslide)
mitigation for both structural
and non-structural measures.

JICA experts and NBRO visited communities at the four project sites and
interviewed mainly on the history of disasters, existing evacuation mechanisms,
and communication methods with local governments. The information was used for
the preparation of a seminar.

The following seminars and workshops were conducted by short term experts for
Output 5 (organized by Chief Advisor). Another workshop/seminar is planned in

January 2017.
Date Themes
2015.12.8 | Information Management
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[Status: Ongoing]

2016.1.12 | Landslide investigation for regulation of land-use in Japan

2016.1.13 | Outline of Sediment Disaster Early Warning in Japan

2016.1.14 | (1) Improvement Mechanism of Disaster Management in Japan
(2) Case example of emergency response in Japan - In case of
Kadoshima landslide —
(3) Improvement Mechanism of Disaster Management in Japan
(4) Case of Sediment Disaster Management-
(5) Displacement measurement and evacuation advisory on
emergency response in Japan - In case of Kadoshima landslide -

2016.1.25 | Introduction of Disaster Imagination Game and Japan's
Experiences for Institutionalizing the Culture of Prevention on
Disasters

2016.8.30 | (1) What is debris flow?

2016.8.31 | (2) Summary of the setting method of the Yellow Zones based on

2016.9.1 *Sediment Disaster prevention ACT’ in Japan

Mini seminars have been organized by Chief Advisor five times since February
2016. The themes of the seminars include difference of sediment disasters,
topographic surveys, landslide countermeasures in Japan and setting yellow and red
Zones.

5.4 Stakeholder consultation
on land use regulation for
sediment disaster (landslide)
mitigation.

[Status: Ongoing]

In order to review land use regulation for sediment disaster (landslide) mitigation, a
baseline survey on disaster management system in Sri Lanka was conducted by a
consultant. The result will be used to prepare materials on land use regulation for
sediment disaster (landslide) mitigation (Activity 5.5).

As listed in Activity 5.3, the workshops on debris flow and the setting of yellow
zone by short-term experts for Output 5 were conducted three times in August and
September 2016. The total of 107 people participated in the workshops and the
importance of the setting of yellow zones and the possibly affected areas by debris
flow was shared.

5.5 Prepare materials on land

use regulation for sediment

disaster (landslide) mitigation.
[Status: To be conducted]

This activity will be conducted by February 2017 by Chief Advisor.

5.6 Stakeholder consultation
on early warning and
disseminating risk information
for sediment disaster
(landslide) mitigation based
on the experiences in Japan.

[Status: Ongoing]

When the severe landslide occurred in Koslanda, Badulla district in October 2014,
JICA experts and Chief Advisor implemented an after action survey with NBRO
and Disaster Management Centre. The purposes of the survey were to review
actions taken by selected stakeholders including the community to find gaps in
emergency response and the early warning system, and come up with
recommendations for further development of emergency response. The result of the
survey showed that community people were not aware of the warning NBRO
issued and highlighted the importance to strengthen the early warning system. The
effectiveness of the survey was well received by the participants.

As listed in Activity 5.3, the workshops on information management by short-term
experts for Output 5 were conducted three times in December 2015 and January
2016. The total of 172 people participated in the workshops and discussed early
warning and disseminating risk information for sediment disaster (landslide)
mitigation.

Early warning and disseminating risk information were also covered by the baseline
survey above (Activity 5.4). This information will be used also for Activity 5.7.

5.7 Prepare materials on early
warning and disseminating
risk information for sediment
disaster (landslide) mitigation.
[Status: To be conducted]

This activity will be conducted by February 2017 by Chief Advisor.

<Overall assessment of Output 5: Relatively High>
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About half of the planned activities will be conducted after the mid-term review. Under Output 5, several seminars and
workshops on sediment disaster (landslide) mitigation for both structural and non-structural measures were held both by
short-term experts for Output 5 and Chief Advisor. The workshop theme about setting yellow zones was well received,
which is likely to contribute to enhancing the Landslide Hazard Risk Map of NBRO. This map is critically important for
early warning and land use regulation.

3.3 Prospects of achieving the Project Purpose

Narrative Summary Sediment disaster (landslide) management capacity of NBRO is improved through
application of appropriate mitigation measure with Japanese and other technology in the pilot
project sites.

Objectively Verifiable | Number of completed sediment disaster mitigation works designed, supervised and
Indicators monitored by NBRO in the pilot areas in enhanced manners.

As discussed in 3.2 Achievements of Outputs, in terms of structural measures, capacity of NBRO of geological
investigation, monitoring and analysis and design (slope failure) was enhanced. At the same time, capacity building of
design (landslide and rock fall) was limited due to insufficient time and the lack of the verification of the designs at the
project sites. Technology transfer on construction supervision was ongoing at the time of the mid-term review, but
construction failures were identified. NBRO and the Mid-Term Review Team recognized the importance of technology
transfer for long horizontal drilling methods.

In terms of non-structural measures, training, seminars and workshop were conducted and the knowledge sharing on an
after action review and setting of the yellow zone are likely to contribute to improving the capacity of NBRO of early
warning, risk information dissemination and land use regulation by highlighting the challenges of communication for the
disaster response and contributing to the improvement of the Landslide Hazard Risk Map of NBRO.

Given the achievements of technology transfer in the fields of geological investigation, monitoring and analysis so far
and challenges in the field of design and construction supervision, in order to achieve the Project purpose by the end of
the project period, the Project needs to take steps to strengthen the technology transfer of design of measures for
landslides and rock fall, and of construction supervision (as discussed in 6. Recommendations) and make use of all the
planned activities (i.e. conducting training, seminars, and workshop and preparation of a guideline and a manual) to
further enhance other capacities.

3.4 Implementation Process

(1) Monitoring

The overall project implementation has been monitored according to the PDM and the Plan of Operation. Joint
Coordinating Committee (JCC) was held once in the beginning of the project and the second one is held at the end of the
mid-term review. In the first term of the project period (October 2014 - January 2016) activities on the geological
investigation, design, monitoring and analysis of sediment disaster countermeasures were monitored mainly through
e-mails and dispatch of JICA experts. In the second term (April 2016 - ), TCLMP assistants and NBRO site engineers
(are supposed to) be stationed at the project sites every day, monitor the progress of the construction works and review
daily progress reports submitted by the constructors. JICA experts also visit the project sites every month for two weeks
to monitor the progress and provide necessary guidance on the construction supervision.

(2) Progress/Schedule

As already stated, the project implementation was delayed mainly due to the lack of information in the detailed plan (e.g.
soil condition of the project sites and lead time to procure drilling machine). Therefore the project period was agreed to
be extended for a year based on the Minutes of Meetings signed on 28th April 2016.

(3) Communication

In terms of communication, communication between NBRO and JICA experts has been good in general?. At a site level,
however, the relationship between TCLMP assistants and the contractors has not been well. Communication between
JICA experts/the NBRO head office and the project sites have not been always smooth either. Time to make a change to
a construction plan needs to be fastened to prevent further delay. Limited and/or delayed communication among
stakeholders prevented the project implementation in a timely manner and the construction works according to the
construction plan.

(4) Ownership and participation

2 At the NBRO head office, a JICA volunteer who has a background on slope failure works and speaks local language has well assisted the
Chief Advisor in communicating with NBRO staff.
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In general, NBRO’s ownership of the Project is good. NBRO staff at both managerial and technical levels is cooperative.
During the course of technology transfer, NBRO staff has been enthusiastic to learn new knowledge and technology and
actively utilized the knowledge and technology for their daily work.

4. Evaluation by Five Criteria3

4.1 Relevance
The relevance of the Project is assessed as relatively high.

(&) Consistency with disaster management programme in Sri Lanka

The Project is aligned well with the Sri Lanka Comprehensive Disaster Management Programme 2014-2016. The
programme sets “Disaster Mitigation and Mainstreaming Disaster Risk Reduction into Development” as one of the
priority strategies. One of the major outputs under the strategy is “slopes stabilized in identified high risk landslides and
rock fall sites”, which the Project can contribute to.

The Project is also in line with the Sendai Framework for Disaster Risk Reduction (SFDRR) 2015-2030, the
international disaster risk reduction framework, which the Government of Sri Lanka commits to promote. The Project
can promote the third priority for actions of the SFDRR (“Investing in disaster risk reduction for resilience”) by
constructing sediment disaster mitigation measures in high risk areas.

(b) Consistency with Japanese assistance policy

One of the priority areas of the Japanese Country Assistance Policy to Sri Lanka set in June 2013 is “mitigation of
vulnerabilities” and highlights the need of assisting the disaster management. Therefore the Project is also aligned well
with the Japanese assistance policy.

(c) Meeting with the needs of target groups and beneficiaries

The Project is fully matched with the mission of NBRO (“provide technical services for disaster risk reduction™).
Since the project sites were selected from sixteen (16) sites Sri Lankan side proposed, the selection of the sites was
consistent with the needs of the Government of Sri Lanka. However, it turned out that further investigation on soil
condition was necessary to make a final selection of project sites in order to effectively and efficiently use resources.

(d) Comparative advantage of technology provided by Japan

Japan has a long history of managing sediment disaster and improved technologies for the purpose. In Sri Lanka, Japan
has knowledge and experience in the field of landslide mitigation through the Disaster Management Capacity
Enhancement Project Adaptable to Climate Change and the LDPP. Therefore the cooperation is relevant to support the
capacity development on disaster (landslide) mitigation in Sri Lanka.

(e) Appropriateness of the project design

The detailed planning survey conducted in September and October 2013 had a limited time to conduct a survey and
focused on the selection of four project sites from sixteen (16) candidate sites. This resulted in (1) the cancellation of
one project site (in Kandy) due to the unexpected soil conditions, which hindered the technology transfer of design of
countermeasures and (2) delayed procurement of a drilling machine. The delay affected the timely implementation of the
drilling works and soil conditions survey.

Besides, several construction failures were identified at the project sites in Badulla and Nuwara Eliya and it indicates
that continuous supervision by an experienced expert is essential when transferring new knowledge and technologies in
which counterparts have no experience and require continuous supervision.

While the project purpose is capacity building of soft components of mitigation works (i.e. investigation, monitoring,
design and construction supervision) of NBRO, there were four pilot project sites and the Project allocates a
comparatively significant resources for the construction of mitigation measures (about 82.5 million LKR) given the
project budget and the scale. This has limited resources for construction supervision.

4.2 Effectiveness
The effectiveness of the Project can be assessed as relatively high.

As stated in “3.3. Achievement of the Project Purpose”, the five Outputs set in PDM are expected to be achieved if

3 Judged on a scale from “High,” “Relatively High,” “Moderate (there were some issues),” “Relatively Low,” to “Low.”
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technology transfer of designs of countermeasures for landslide and rock fall and of construction supervision is
strengthened.

Contributing factors that have led to the attainment of the project outcomes so far can be summarized as follows:

- Utilization of unexpected events to provide further technical transfer (e.g. a wild fire in Badulla, the Koslanda
landslide)

- Technology transfer by the LDPP

Inhibiting factors are as follows
- Limited information in the detailed plan for the Project as described in 4.1. Relevance.
- Little involvement of NBRO staff in design for two out of the three countermeasures covered by the Project

4.3 Efficiency
The efficiency of the Project is assessed as moderate.

(a) Dispatch of Japanese experts

13 JICA experts with various areas of expertise visited Sri Lanka 18 times (1002 days) in total as of 31 August, 2016 and
provided technical assistance to NBRO staff. Increased assignment of JICA experts for one month at the time of the
Koslanda landslide in 2014 enabled the experts to provide technical assistance on a helicopter survey and an after action
review for NBRO (and DMC).

On the other hand, the construction failures indicate that assignments of JICA experts at the project sites were
insufficient.

(b) Provision of equipment

Provision of equipment has a mixed result. While the drilling machine and monitoring equipment were well utilized to
strengthen the capacity of NBRO in terms of geological investigation, monitoring and analysis, the procurement of the
drilling machine was delayed, which adversely affected the timely project implementation. An air compressor will not
be used under the Project after all.

(c) Local operational costs
As stated in 3.1 Results of Inputs, JICA and NBRO provided operational costs to implement the project. The amount has
been sufficient so far and no major issue was identified.

(d) Counterpart training in Japan
While one out of five NBRO staff who participated in the training already left NBRO, the rest of the participants has
still worked for NBRO and utilized the knowledge and technology obtained through the training, such as a filter drain.

(e) Assignment of counterparts

Multiple staff has been involved in geological investigation, monitoring and analysis of the Project while a limited
number of staff (one staff per site) has been involved in the construction supervision. It is reported that at some sites
there were days when the staff were not present on the sites, which limits the technology transfer of construction
supervision and makes it difficult to prevent construction failures.

A major inhibiting factor that affected the project progress is weak or untimely communication among stakeholders.

4.4 Impact
The impact of the Project is premature to judge at the time of the mid-term review.

(a) Prospects of achieving the Overall Goal

Since the current indicator of the Overall Goal of the Project (“The number of sediment disaster (landslide) in the target
area is mitigated.”) does not reflect the extension of the project period agreed in April 2016, this indicator needs to be
revised. Besides, another indicator is suggested to be added in order to make indicators of the Overall Goal more
relevant to the outcomes of the Project.

< The current indicator>
e Number of sediment disaster (landslide) events in the target area in 2017-2020

<Suggested indicators>
e Number of sediment disaster (landslide) events in the target area in 2018-2020 [REVISED]
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*  Number of sites of sediment disaster (landslide) countermeasures implemented with acquired technology and
experience from the Project (including the commencement of a preliminary survey) by NBRO in 2018-2020
[NEW]

The second indicator on the number of sites where NBRO implements landslide countermeasures is suggested on the
assumption that NBRO can enhance its capacity in terms of human resources and equipment for landslide mitigation
through the Project, which enables NBRO to implement more countermeasures hereafter.

At the time of the mid-term review, it is premature to judge the level of the impact brought by the Project and the
prospects of achieving the Overall Goal.

(b) Unexpected impact by the Project

One unexpected impact observed by the mid-term review is the one on topographic surveys. Technical assistance on the
helicopter survey at the Koslanda landslide and an UAV survey under Activity 1.1 introduced NBRO to topographic
investigations using an UAV, which is critical for both structural measures and non-structural measures against sediment
disasters (landslide).

4.5 Sustainability
The sustainability of the Project is assessed as relatively high.

B Policy and Institutional Aspects

Sustainability of the Project from policy and institutional aspects is high.

The policy environment for the Project remains unchanged since the Project started and is likely to improve once a draft
new act on NBRO (National Building Research Institute Act) is enacted. Once the new act enters into force, NBRO
(which will become NBRI) will have a legal authority to conduct and promote research in areas prone to disasters,
regulate the construction and development activities in the identified disaster prone areas and provide related technical
assistance. The significant institutional change which may negatively affect the project outcomes is not expected.

B Financial/Organizational Aspects

The financial and organizational sustainability is also high.

The revenue of NBRO has increased for the past 3 years (2013-2015) and the budget for landslide mitigation has also
increased as shown in the table below. NBRO has an income from testing and consultancy works which amounts to
311.4 million LKR in 2015 and does not depend solely on government grant.

Table 2 The budget of NBRO (Unit: Million LKR

2013 2014 2015
Total operating revenue 261.8 415.2 618.8
Landslide mitigation budget 29.0 200.1 271.5

In terms of human capacity, the number of staff (excluding support staff such as cleaners) has increased for the past 3
years from 105 (2013) to 143 (2014) to 173 (2015). While 3 out of 28 staff who were involved in the Project left the
organization, the same number of new staff joined the project instead.

PDM lists “Counterparts who acquired skills through the project are not transferred” as an important assumption for the
Project. While one training participant in Japan and other two staff in the field left the organization, so far the impact on
the project outcomes is minimal.

B Technical Aspects
Technical sustainability is moderate.

AT O Technical
technology A The status at the time of the mid-term review
sustainability
transfer
_Geolo_glcgl Most staff of GETD was involved in the geological investigation and five staff of the
investigation, | . . . . g
monitorin High department were involved in the project and shared the knowledge and experience
g among them.
and analysis
NBRO staff was directly involved in the design for slope failure and the knowledge on
. the design was shared through a design report and several presentations and utilized for
Design Moderate L . .
similar projects in Kandy.
On the other hand, the long discussion for the measure led to insufficient time for the
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technology transfer of the designs of measures for landslides and rock fall. Besides,
since the countermeasure for rock fall is costly, it is less likely to be duplicated in other
areas. The analysis for the design was conducted with Japanese software. Little
involvement of NBRO staff in the design and the field verification of the design, the
limited possibility of employing the measure and analysis with the software NBRO
does not have can affect the technical suitability of the designs shared.

Site engineers at the two out of three project sites are not always present at the sites.
Construction | Relatively Besides, only one site engineer is assigned to each project site, if he or she leaves the
supervision low organization, the knowledge and technology transferred through the Project is difficult
to be sustained.

By the end of the Project, the project team plans to prepare a guideline and a manual on surveys, plans and designs,
supervising and inspection for countermeasures for landslide, slope failure and rock fall and to conduct a training based
on them, which can strengthen the technology transfer of all the stages of sediment disaster mitigation measures. These
planned activities can contribute to strengthening technical sustainability of the Project.

In terms of maintenance of the monitoring equipment, technical sustainability is relatively high. A wild fire at the project
site in Badulla became a good opportunity to inspect the operation of the equipment. Once they are completely broken
however, it is difficult to fix them in Sri Lanka as they are precision instruments and need to be sent to Japan, which is
expensive. In terms of maintenance of a drilling machine, NBRO plans to check the machine once a month using a
check sheet, which was already prepared and used. NBRO also maintains monitoring equipment using the checksheet.

5. Conclusion

In conclusion, the Project enhanced the capacity of NBRO in terms of geological, geotechnical and topographical
investigations, monitoring for landslide mitigation works, analysis of the data and design of different types of
countermeasures for different sediment disaster (especially slope failure). Technology transfer of design for rock fall and
landslides is limited. In terms of construction supervision, construction failures were identified at the two project sites
and measures to be taken were discussed between NBRO and JICA experts during the review.

Relevance of the Project is relatively high as the Project is well aligned with relevant policies and programmes of Sri
Lanka, Japan and with the SFDRR, and meets the mission of NBRO and needs of the Government of Sri Lanka, while
the appropriateness of the project design is questioned. Effectiveness of the Project can be assessed as relatively high
since technology transfer of design (including the verification of the design at the project sites) and construction
supervision needs to be strengthened. Efficiency is moderate. While inputs for local operational costs and counterpart
training in Japan were well utilized, dispatch of Japanese experts, provision of equipment and assignment of
counterparts have been insufficient or delayed to produce expected outputs. The impact of the Project is premature to
judge at the time of the mid-term review. The sustainability of the Project is assessed as relatively high.

6. Recommendations

Based on the results of the review, the joint mid-term review team makes the following recommendations:

(1) Revision of the Project Design Matrix
As discussed in 4.4 Impact, it is recommended that the current indicator of the Overall Goal (*Sediment disaster
(landslide) in the target area is mitigated.”) is revised and that another indicator is added as follows.

%l:jri::zrtl;r Indicator Number of sediment disaster (landslide) events in the target area in 2017-2020
Revised Number of sediment disaster (landslide) events in the target area in 2018-2020
Suggested Number of sites of sediment disaster (landslide) countermeasures with acquired
indicators Added technology and experience from the Project implemented (including the
commencement of a preliminary survey) by NBRO in 2018-2020

(2) Measures to prevent unplanned construction works
During the mid-term review, JICA experts and NBRO discussed and agreed on the measures to prevent unplanned
construction works as follows.

a. Permanent assignment of at least one supervisor per project site
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There were days when none of a TCLMP assistant and a NBRO site engineer or JICA experts were present at the project
sites. This caused the unplanned construction.

In principle, NBRO is requested to make sure that a site engineer is always present at the project sites. This is also
important from the perspective of technology transfer on the construction supervision. At the same time, since it can
happen for him or her to be absent due to unavoidable circumstances (e.g. sickness), JICA experts and NBRO are
requested to ensure that at least one supervisor (a TCLMP assistant, a NBRO site engineer or a JICA expert) always
supervises the construction work at the project sites.

b. Prior approval of any change to the construction plan

In order to make sure that countermeasures are constructed according to the approved construction plan, NBRO and
JICA experts are requested to ensure that the contractors submit a request letter when any change to the plan is necessary
and all the changes are documented with photos. Approval should be done in the written letter and in timely manner.
Documents approval procedure were agreed between NBRO and JICA experts as attached in Appendix 8, and prior
approval should be done in accordance with the agreed procedure.

(3) Improvement of communication

Better and faster communication among JICA experts, NBRO and the contractors is indispensable to avoid further delay
and unplanned construction works. In order to improve communication, daily onsite meeting among a TCLMP assistant,
a site engineer and/or field office staff of NBRO and the contractors is highly recommended in order to confirm the
progress, the quality of work, daily works, technical matters and any concerns before commencement of the daily works.
In addition, JICA experts are requested to have a monthly meeting with NBRO headquarters staff, a TCLMP assistant, a
site engineer and field office staff of NBRO and the contractors in order to confirm the progress, the quality of work,
technical matters and any concerns. In order to respond to a change of the construction plans in a timely manner, NBRO
is recommended to take a step to shorten the time to issue an approval letter as per agreed procedure attached in Annex- .
In addition, all parties should try to avoid miscommunication. Important communication related to decision making
should be done in written document and in timely manner.

(4) Further technical assistance on designing countermeasures for rock fall and landslides

The longer time than planned to discuss the countermeasure for slope failure at the project site in Kandy district limited
the time for technology transfer on the design for measures for landslides and rock fall. Therefore JICA experts are
requested to provide further dissemination of designing countermeasures for rock fall and landslides by seminar or
workshop, and to conduct the field verification of the designs with NBRO design staff.

7. Lessons learned

(1) Thorough detailed technical survey for a project with construction works prior to final decision of pilot project sites
For a project in which a large construction works is included, it is recommended to have detailed technical survey such
as soil conditions survey prior to final decision of pilot project sites to avoid unexpected pre-conditions of construction
works and serious delay or change of a project.

(2) Number of pilot project sites

The result of the review indicates that assignments for the construction supervision by an experienced expert were
limited because the number of pilot project sites was too much to assign experienced experts in all pilot project sites
during construction period. When the technology transfer is the main purpose of a project, it is important to select the
optimal number of pilot project sites according to a budget and a scale of the project and to secure necessary assignment
of experts.
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Appendix 2. Schedule of the Mid-Term Review

B2

No.

month

day

Mr. Inoue Mr.Nagai

Ms.Ishitobi

Sri Lankan
Evaluator(s)

1

9

22

23

24

25

26

27

28

29

30

10

10

11

10

12

10

13

10

12

10

>  Travel(NRT11:20->CMB17:10: UL454)

Meeting with JICA Sri Lanka
Explanation on mid-term review with
NBRO

Interview to NBRO (Dr.Asiri)
Interview to NBRO (LRRMD)
Meeting with Mr. Handa (Long-term
Expert)

\ %

Y VYV

Reg. to Join

Data Collection

Travel (Colombo — Ella)

Travel (Ella — Badulla)
Interview to NBRO Badulla Office
Construction Site survey in Badulla
Travel (Badulla — Kandy)

Travel (Kandy — Nuwara Eliya)
Interview to NBRO Office in Nuwara
Eliya

Construction Site survey iu Nuwara Eliya
Travel (Nuwara Eliya — Kandy)

Interview to NBRO Office in Kandy
Move to Matale

Interview to NBRO Office in Matale
Construction Site survey in Matale
Travel (Matale —Colombo)

VIVVVVYVYVIVY VV|IVVVYVY|V|V

Interview to Japanese Experts
(Consultants)
Interview to NBRO (GETD)

V|V

Interview to Japanese Experts
(Consultants)
Interview to NBRO (PMD)

Data Collection, Report writing

Data Collection, Report Writing

Second Interview to NBRO (Dr.Asiri)
Interview to NBRO (HSPTD)

Second Interview to NBRO (LRRMD)
Preparation of Report

Preparation of Report
Additional Interview

13

10

»  Travel (NRT11:20—

CMB17:10 :UL454)

Preparation of Report
Additional Interview

VV|VV|VV|IVVV|V|V

Internal Meeting

16

10

Travel (Colombo —
Badulla)
Construction site
survey in Badulla and
Meeting with NBRO
at site

Travel (Badulla —
Ella)

»  Data Collection, Report writing

17

10

Travel (Ella —
Nuwara Eliya)
Construction Site
Survey in Nuwara
Eliya and Meeting
with NBRO at site

>  Data Collection, Report writing
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No.

month

day

Mr. Inoue Mr.Nagai

Ms.Ishitobi

Sri Lankan
Evaluator(s)

>

>

Y

Travel (Nuwara Eliya
— Matale)
Construction Survey
in Matale and
Meeting with NBRO
at Matale

Travel (Matale —
Kandy)

18

10

Y

Travel (Kandy —
Colombo)
Internal Meeting

» Internal Meeting

19

10

10

Y V V|V

Meeting with JICA Sri Lanka and Japanese experts
Courtesy call on Ministry of Disaster Management (if necessary)
Discussion on draft Evaluation Report with NBRO (Dr.Asiri and

LRRMD) and Japanese Experts

Reg. to Join
Reg. to Join

20

10

11

Preparation of JCC

Additional meeting with NBRO
Additional meeting with Japanese Experts

Report to Embassy of Japan

21

10

12

Joint Coordinating Committee (JCC),Signing of Minutes of Meeting

Seminar of TCLMP

Travel (CMB19:15 -> Narita:07:10+1 : UL455)

Reg. to Join

22

10

13

VIVVY|VVVY

Arrival at Narita
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Project Design Matrix: PDM (Version-2)

Project title: The Technical Cooperation for Landslide Mitigation Project
Project period: Four years (mid 2014 — mid 2018)

Target group: NBRO

Target area:  Kandy, Matale, Nuwar Eliya and Badulla Districts

Narrative Summary Obijectively Verifiable Indicators Means of Verification Almporta_mt
ssumptions
Overall Goal: 1. Number of sediment disaster events in DeslInventar data base on the
Sediment disaster (landslide) in the target area is mitigated. the target area in 2017-2020 number of sediment disaster s
Project Purpose: 1.  Number of completed sediment disaster | -Completion reports of sediment Government policy
Sediment disaster (landslide) management capacity of NBRO is improved mitigation works designed, supervised disaster mitigation measures in | on NBRO’s
through application of appropriate mitigation measure with Japanese and other . - . 2014-2017 mandate is
technology in the pilot project sites. and monitored by NBRO in the pilot -NBRO's Annual Report in unchanged.
areas in enhanced manners. 2014-2017
Output 1: 1-1 Number of reports on survey and -Reports on survey and evaluation | NBRO coordinates
Capacity of investigation, planning and evaluation for sediment disaster evaluation for selection of sediment for selection of sediment all related
(landslide) mitigation measures is strengthened. disaster(landslid itiat disaster(landslide) mitigation government
: isas er.( andslide) mitigation measures measures in the pilot areas organization and
in the pilot areas -Geological investigation report other agencies and
1-2 Number of reports on geological -Monthly report on monitoring data, | 9"0UPS
investigation analysis and evaluation result
1-3 Number of reports on monitored data, and maintenance

analysis and evaluation for the pilot
areas.

1-4 Number of reports on construction

implementation plan utilizing air
compressor for sediment disaster
(landslide) mitigation measures

-Result of examination conducted
by the project

-Report on construction
implementation plan utilizing air
compressor for sediment
disaster (landslide) mitigation
measures

Output 2:
Capacity of design, construction supervision, and monitoring for landslide
mitigation measure is strengthened.

Number of reports on NBRO’ s activities
for implementation of landslide measure
work in a pilot area

Output 3:
Capacity of design for slope failure mitigation measure is strengthened.

Number of reports on NBRO’ s activities
for implementation of slope failure
measure work in a pilot area

-Completion Reports of sediment
disaster(landslide) measure
works in each pilot area

-Tender Documents on respective
measure work in sediment
disaster measure works in the
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Output 4:
Capacity of design, construction supervision, and monitoring for rock fall
mitigation measure is strengthened.

4-1 Number of reports on NBRO’ s activities
for implementation of rock fall measure
work in a pilot area

pilot area

-Tender Evaluation Reports for
respective sediment disaster
measure work in the pilot area

-Reports of construction
supervision of respective
sediment disaster measure
works in the pilot area

Output 5:
Knowledge and know-how for landslide mitigation measures are improved.

5-1 Number of documents including
technical standard and manual for
design and construction supervision of
sediment disaster(landslide) mitigation
measures as well as materials on land
use regulation, and early warning and
risk information dissemination

5-2 Number of participants in
seminars/workshops

-Completion reports of sediment
disaster mitigation measures in
2014-2017

-NBRO'’s Annual Report in
2014-2017

-Project Progress Report

Activities

11

1.2

1.3

1.4

15

2.1
2.2

2.3

2.4

2.5

Conduct preliminary investigations on sediment disaster (landslide)
in pilot areas.

Execute geological and geotechnical investigations at a candidate
site in the pilot areas.

Install necessary monitoring equipment such as piezometers,
extensometers, strain gauges with piezometer and inclinometer
pipes.

Examine and determine the concept of sediment disaster
(landslide) mitigation measures in pilot areas.

Procure air compressor and make construction implementation
plan utilizing air compressor for sediment disaster (landslide)
mitigation measures

Monitor and evaluate the landslides in the pilot areas.

Design and estimate construction cost for landslide mitigation
measures in the pilot areas.

Prepare tender documents for landslide mitigation measures in the
pilot areas.

Evaluate tender documents and procure contractor for landslide
mitigation measures in the pilot areas.

Supervise the construction work for landslide mitigation measures
in the pilot areas.

Inputs
Japan side Sri Lankan side
1. Experts 1. Counterpart personnel

(Long-term)
- Chief Adviser / Sediment Disaster
Management Policy

2. Project office and facilities

3. Expenses

Counterparts who
acquired skills
through the project
are not transferred

No catastrophic
disaster will occur
during project
period.

No rapid change of
natural
environment
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2.6

3.1
3.2

4.1

4.2

4.3

4.4

4.5

4.6

5.1

5.2

5.3

5.4

5.5

5.6

5.7

Prepare completion report of the landslide mitigation measures in
the pilot areas including an evaluation on effectiveness of the
measures.

Monitor and evaluate the slope failure in the pilot area.
Design and estimate construction cost for slope failure mitigation
measure in the pilot area.

Monitor and evaluate the rock fall in the pilot area.

Design and estimate construction cost for rock fall mitigation
measure in the pilot area.

Prepare tender documents for rock fall mitigation measure in the
pilot area.

Evaluate tender documents and procure contractor for rock fall
mitigation measure in the pilot area.

Supervise the construction work for rock fall mitigation measure in
the pilot area.

Prepare completion report of the rock fall mitigation measure in the
pilot area.

Review and update the existing guideline and technical manual on
sediment disaster (landslide) mitigation on structural measures.
Conduct trainings using the revised guideline and technical manual
on sediment disaster (landslide) mitigation on structural measures.
Conduct technical seminars and workshops on sediment disaster
(landslide) mitigation for both structural and non-structural
measures.

Stakeholder consultation on land use regulation for sediment
disaster (landslide) mitigation.

Prepare materials on landuse regulation for sediment disaster
(landslide) mitigation.

Stakeholder consultation on early warning and disseminating risk
information for sediment disaster (landslide) mitigation based on
the experiences in Japan.

Prepare materials on early warning and risk information
dissemination for sediment disaster (landslide) mitigation based on
the experiences in Japan.

(Short-term)

- Team Leader / Expert of Sediment Disaster
(Landslide) Analysis

- Expert of Investigation & Monitoring

- Expert of Landslide Mitigation Measure
(Design / Construction Supervision)

- Expert on Slope Failure Mitigation Measure
(Design / Construction Supervision)

- Expert of Rock Fall Mitigation Measure
(Design / Construction Supervision)

- Drilling Expert

- Expert of Procurement / Tender Evaluation

- Expert of Non-Structural Measures (Land Use
and Early Warning)

- Project Coordinator / Landslide Mitigation
Measure Assistant

2. Training in Japan / Third Country

3. Equipment

- Desktop Computer

- Laptop Computer(s)

- Printer(s)

- Piezomter (s)

- Extensometer(s)

- Strain gauge(s) with piezometer

- Inclinometer pipe(s)

- Equipment related to training

- Other equipment mutually agreed upon as
necessary for the implementation of the
Project

4. Survey / Investigation

- Topographic Survey

- Geological investigation including drilling,
geophysical survey and seismic exploration

5. Expenses
Expenses necessary for the implementation of
the Project

Running expenses necessary
for the implementation of the
Project

Preconditions

NBRO has
appropriate budget
for project
management fund.
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Plan of Operation (Version-2)

15t Year 2" Year 3 Year 4th Year
2nd 3rd 4th st 2nd 3rd 4th st 2nd 3rd 4th st 2nd 3rd 4th

1St

1.1 Conduct preliminary investigations on sediment disaster (landslide) in pilot areas.

1.2 Execute geological and geotechnical investigations in the pilot areas.

1.3 Install necessary monitoring equipment such as piezometers, extensometers, strain
gauges with piezometer, inclinometer pipes.

1.4 Examine and determine the concept of sediment disaster (landslide) mitigation
measures in pilot areas.

1.5 Procure air compressor and make construction implementation plan utilizing air
compressor for sediment disaster (landslide) mitigation measures

1.6 Monitor implementation of construction implementation plan I --7//%%//%

2.1 Monitor and evaluate the landslides in the pilot areas. v

.

2.2 Design and estimate construction cost for landslide mitigation measures in the pilot
areas.

2.3 Prepare tender documents for landslide mitigation measures in the pilot areas

7-ev

2.4 Evaluate tender documents and procure contractor for landslide mitigation
measures in the pilot areas.

2.5 Supervise the construction work for landslide mitigation measures in the pilot areas.

2.6 Prepare completion report of the landslide mitigation measures in the pilot areas
including an evaluation on effectiveness of the measures.

3.1 Monitor and evaluate the slope failure in the pilot area.

3.2 Design and estimate construction cost for slope failure mitigation measure in the
pilot area

3.3 Prepare tender documents for slope failure mitigation measure in the pilot area

3.4 Evaluate tender documents and procure contractor for slope failure mitigation
measure in the pilot area

3.5 Supervise the construction work for slope failure mitigation measure in the pilot area

3.6 Prepare completion report of the slope failure mitigation measure in the pilot area

4.1 Monitor and evaluate the rock fall in the pilot area

4.2 Design and estimate construction cost for rock fall mitigation measure in the pilot
area

4.3 Prepare tender documents for rock fall mitigation measure in the pilot area

4.4 Evaluate tender documents and procure contractor for rock fall mitigation measure
in the pilot area
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1st Year

2nd Year

3d Year

4 Year

1St

2nd

3rd 4th

4.5

Supervise the construction work for rock fall mitigation measure in the pilot area

4.6

Prepare completion report of the rock fall mitigation measure in the pilot area

5.1

Review and update the existing manual and technical standard on sediment
disaster (landslide) mitigation on structural measures

5.2

Conduct trainings using the revised technical standard and manual on sediment
disaster (landslide) mitigation on structural measures

5.3

Conduct technical seminars and workshops on sediment disaster (landslide)
mitigation for both structural and non-structural measures

%/7
]

2nd 3rd 4th

2nd 3rd 4th

5.4

Discuss among stakeholders concerned on land-use regulation for sediment
disaster (landslide) mitigation

5.5

Prepare materials on land-use regulation for sediment disaster (landslide) mitigation

5.6 Stakeholder consultation on early warning and disseminating risk information for

sediment disaster (landslide) mitigation based on the experiences in Japan

5.7

Prepare materials on early warning and risk information dissemination for sediment
disaster (landslide) mitigation based on the experiences in Japan

7
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Evaluation Grid of "the Technical Cooperation for Landslide Mitigation Project" (draft)

Achievement and Implementation Process (ver.0)

September 8, 2016

Items to be checked

Main points

Specific Questions

Objectively Verifiable Indicators
(Criteria /Method for assessment)

Necessary information /data

Information
Sources

Method for data
collection

|
I

Achievement/Performance

- Prospect of achieving Outputs

1

Capacity of investigation, planning and evaluation
for sediment disaster (landslide) mitigation
measures is strengthened.

1 Number of reports on survey and evaluation for selection of
sediment disaster(landslide) mitigation measures in the
pilot areas

2 Number of reports on geological investigation

3 Number of reports on monitored data, analysis and
evaluation for the pilot areas.

4 Number of reports on construction implementation plan
utilizing an air compressor for sediment disaster
(landslide) mitigation measures

- Reports on survey and evaluation for selection of

sediment disaster(landslide) mitigation measures

in the pilot areas

Geological investigation report

Monthly report on monitoring data, analysis and

evaluation result and maintenance

Result of examination conducted by the project

- Report on construction implementation plan
utilizing an air compressor for sediment disaster

- (landslide) mitigation measures

Capacity of design, construction supervision, and
monitoring for landslide mitigation measure is
strengthened.

1 Number of reports on NBRO' s activities for implementation
of landslide measure work in a pilot area

Capacity of design for slope failure mitigation
measure is strengthened.

1 Number of reports on NBRO' s activities for implementation
of slope failure measure work in a pilot area

Capacity of design, construction supervision, and
monitoring for rock fall mitigation measure is
strengthened.

1 Number of reports on NBRO' s activities for implementation
of rock fall measure work in a pilot area

Completion Reports of sediment
disaster(landslide) measure works in each pilot
area

Tender Documents on respective measure work
in sediment disaster measure works in the pilot
area

- Tender Evaluation Reports for respective
sediment disaster measure work in the pilot area
Reports of construction supervision of respective
sediment disaster measure works in the pilot area

Knowledge and know-how for landslide
mitigation measures are improved.

1 Number of documents including technical standard and
manual for design and construction supervision of
sediment disaster(landslide) mitigation measures as well
as materials on land use regulation, and early warning and
risk information dissemination

2 Number of participants in seminars/workshops

Completion reports of sediment disaster
mitigation measures in 2014-2015

- NBRO's Annual Report in 2014-2015

- Project Progress Report

- JICA experts
- NBRO

- Document review
- Questionnaire
- Interview

Implementation Process

- Progress/Schedule

Whether the activities have been carried out as
planned

What were the reasons for delay and what
measures have been taken to catch up for delay?

- Compare the original plan with the actual implementation
In case of delay, check how long the project was delayed

- Check the reasons and measures for the delay

- Project reports
- PO

- Opinions

- JICA experts
- NBRO

- Document review
- Questionnaire
- Interview

- Monitoring - How the project progress is monitored - Check the means and frequency of the project monitoring - Project reports - JICA experts - Document review
- Whether the monitoring system of the project is - Opinions - NBRO - Questionnaire
appropriate and effective. - Interview
- Whether the results of monitoring have been
reflected to the project management.
- Communication among related - Whether communication 1) between NBRO and - Check the means and frequency of communication - Communication methods and frequency - JICA experts - Questionnaire
parties and personnel JICA experts and 2) among JICA experts have - NBRO - Interview
been established well to manage the project.
- Ownership /participation of Sri - Degree of participation in management by the - The extent to which the project director and project manager | - Meeting records - JICA experts - Interview
Lankan side responsible persons have participated in management - Opinions/observation - NBRO - Questionnaire

Attitude of the counterparts

- Whether the C/Ps are collaborative and self-motivated
toward the project activities

- Document review
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Counterpart List

Pilot Area
Item Detail Kandy Matale Nuwara Eliya Badulla
Slope Failure Rock fall Landslide Landslide
Completion reports Mr. N.I.C.Peris, Mr. Chminda Moremada, Mr. Samantha Mr. Kalum Senivirathna,
Mr. Anurudha Marabe Ms. Ayomi Wimalasingha Boghapitiya, Ms. Harsahni Perera
Ms. Chaturi Subasingha
Survey and evaluation Mr. N.I.C.Peris, Mr. Chminda Moremada, Mr. Samantha Mr. Kalum Senivirathna,
for selection of Mr. Aravinde Weerakoon Ms. Ayomi Wimalasingha Boghapitiya, Ms. Harsahni Perera
sediment disaster Mr. Ashen Gamini Ms. Chaturi Subasingha
Mr. Jayhnath
Geological Drilling survey* |Mr. Ravindra Balasooya, Mr. M.D.Suranga.L.Karunadasa
Investigation
Output 1
Geophysical Mr. C.M.U.Moremada and his team
survey - -
Monitoring data, Every month for |Mr. N.I.C.Peris, Mr. Chminda Moremada, Mr. Samantha Mr. Kalum Senivirathna,
analysis and each area* Mr. Anurudha Marabe Ms. Ayomi Wimalasingha Boghapitiya, Ms. Harsahni Perera
evaluation result and Ms. Chaturi Subasingha
maintenance
Design, construction Mr. Samantha Mr. Kalum Senivirathna,
supervision, . _ _ Boghapitiya, Ms. Harsahni Perera
monitoring. Analysis Ms. Chaturi Subasingha
Mr. T. Rasaroopan, Mr. T. Rasaroopan,
) Ms. LA. Nirmanthi Ms. LA. Nirmanthi
Design - - Dhakshima Idirimanna Dhakshima Idirimanna
Dr.Pathramakna Dr.Pathramakna
Output 2 ) Jayasinghe Jayasinghe
(Landslide) Constrlucl:tlon _ _ Mr. Malaka Hettiarachchi Ms. A.D.Harshani
supervision Mr. Palita Madurasingha
. Mr. Ravindra Balasooya,
lnste_zllatllon of _ _ Mr. Raska Madhuranga
monitoring .
X Mr. Lakmal Wijesinghe
equipment*
Mr. Ravindra Balasooya
Monitoring - - Mr. Raska Madhuranga
Reports on design, Mr. N.I.C.Peris,
construction Analysis Mr. Anurudha Marabe _ _ _
supervision.
Output 3
(Slope failure) Mr. T. Rasaroopan,
. Ms. LA. Nirmanthi
Design Dhakshima Idirimanna B B B
Design, construction Mr. Chminda Moremada,
supervision. Analysis - Ms. Ayomi Wimalasingha - -
Mr. T. Rasaroopan,
Desi _ Ms. LA. Nirmanthi _ _
Output 4 esign Dhakshima Idirimanna
(Rock fall)
Dr.Pathramakna
Construction Jayasmghg . .
supervision - Ms. Ayomi Wimalsinghe - -
Mr. Gamini Rathnayake
Technical standard Dr. HA.G. Jayathissa,
and manual for design Mr. N.I.C. Peris,
and construction Manual Mr. U.K.P Dharmasena,
supervision anua Mr. M.M.C.U.B Moremada
Ms. LA. Nirmanthi Dhakshima Idirimanna
Dr. H.A.G. Jayathissa,
Mr. N.I.C. Peris,
Output 5 Guideline Mr. U.K.P Dharmasena,
Mr. M.M.C.U.B Moremada
Ms. LA. Nirmanthi Dhakshima Idirimanna
Materials for landuse Mr. RM.S. Bandara
regulation and early
warning and risk
information

*: Geotechnical Division is in charge. Regarding the monitoring, GED collects the data and send data to LRRMD and the Project Team.
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Appendix 6. List of Machinery and Equipment Provided

No. Machinery and equipment Quantity Cost Unit
1 |Desktop Computer 1 93,403|JPY
2 |Laptop Computer 5 477,757JPY
3 |HDD 1 12,070}JPY
4 JUPS 1 8,975|JPY
5 [Microsoft Office 6 142,636)JPY
6 |Security software for PC 12 16,783)JPY
7 [Multifunction Printer 5 226,7101JPY
8 |Projector 1 63,331]JPY
9 |Screen 1 8,9121JPY
10 |Underground water gauge 3 1,125,000}JPY
11 |Extensometer 7 1,043,0004JPY
12 JPipe Strain Gauge with piezometer 2 1,076,550}JPY
13 |Inclinometer guide pipe 3 418,000§JPY
14 |Maintenance cost for inclinometer 1 91,000§JPY
16 |Boring machine 1 7,824,252 |JPY

Subtotal| 12,628,379 |JPY

17 |Desktop Computer 1 127,500]LKR

18 JCamera 1 79,500)LKR

19 _Toyotg Hilux 4WD Double Cab 1 2 654.354|LKR
including canopy

20 JPico P 450 Projector 1 77,687|LKR
21 | TUTTRR O TTREEERURE 1 129,839|LKR
22 |Potable GPS 1 79,467|LKR
23 |Professional Lase Rangefinder 1 171,700|LKR

Subtotal]  3,320,047]LKR
Total] 14,966,422]JPY
Total] 212524811 KR

1LKR=0.704220JPY (as of 7 October)
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Appendix 7. List of participants in training programme in Japan

FTEREMT

Name Position Organization
Mr. Halvithana Athukoralalage Gamini J. |Senior Scientist/Eng. Geologist, LRRMD NBRO
. . Dy. Project Director & Senior Scientist,
Ms. Weerasinghe Kumari Mala LRRMD NBRO
Mr. Udage Kankanange Nishrd Pasantha D.|Senior Scientist/ Sinior Engineer, LRRMD |NBRO
S . . Senior Scientist/ Office in Charge of Kandy
Mr. Peiris Nishantha Indrajith Camillus District. LRRMD NBRO
Mr. Moremada Mudiyanselage Chaminda U|Geologist/ District Officer-Matale, LRRMD |NBRO
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Mr. Ryuichi HARA,
Team Leader
TCLMP Consultant.

cc to Mr. Kiyoshi Amada, Chief Representative, JICA Sri Lanka Office.

Construction Implementation Plan for Utilizing an Air Compressor

On behalf of NBRO, I thank you very much for making arrangements to procure an air compressor
to be deployed for landslide mitigation activities in Sri Lanka. As per your instructions, I am
forwarding you the following construction implementation plan for utilizing an air compressor

UNTIL DECEMBER 2017.
District Proposed Location Proposed activities | Expected period of
with air compressor | implementation
Kandy Nursing School Horizontal August, 2016
Drainage
Improvement
Kandy Gampola near Dean side tea factory Horizontal September, 2016
Drainage
Improvement
Badulla Kottagaharawa(Imbulgoda) — Phase 02 | Horizontal July, 2016
Drainage
Improvement
Medithale-Pathanawatta — Horizontal
Thennepanguwa — Kirivehera road Drainage
(Ch. 3+050) Improvement
Medithale-Pathanawatta — Horizontal
Thennepanguwa — Kirivehera road Drainage
(Ch. 6+400) Improvement
Medithale-Pathanawatta — Soil Nailing
Thennepanguwa — Kirivehera road
(Ch. 15+800) March 2017 to
Medithale-Pathanawatta — Horizontal December 2017
Thennepanguwa — Kirivehera road Drainage
(Ch. 16+700) Improvement
Medithale — Pathanawatta — Horizontal
Thennepanguwa — Kirivehera road (Ch | Drainage
16+700) Improvement
Kottagoda — Podumilla — Adiyarawatta | Soil Nailing
— Maspanna — Yalagamuwa Road (Ch
1 + 140)
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Kottagoda — Podumilla — Adiyarawatta | Soil Nailing
— Maspanna — Yalagamuwa Road (Ch.
4 + 500)
Kottagoda — Podumilla — Adiyarawatta | Soil Nailing
— Maspanna — Yalagamuwa Road (Ch.
5 + 700)
Kottagoda — Podumilla — Adiyarawatta | Horizontal
— Maspanna — Yalagamuwa Road (Ch. | Drainage
11 +000) Improvement
Kottagoda — Podumilla — Adiyarawatta | Horizontal
— Maspanna — Yalagamuwa Road (Ch. | Drainage
14 + 700) Improvement
Kottagoda — Podumilla — Adiyarawatta | Horizontal
— Maspanna — Yalagamuwa Road (Ch. | Drainage March 2017 to
At culvert 15/5 to 15/4) Improvement December 2017
Kottagoda — Podumilla — Adiyarawatta | Soil Nailing
— Maspanna — Yalagamuwa Road (Ch.
20+400)
Kottagoda — Podumilla — Adiyarawatta | Soil Nailing
— Maspanna — Yalagamuwa Road (Ch.
20+700)
Kuttiyagolla Road (Ch. 7 + 700) Horizontal
Drainage
Improvement
Atampitiya — Ketawala — Keenakale Horizontal
Road (Ch 10+500) Drainage
Improvement
Kurunegala | Narangamuwa Temple, Giriulla Horizontal November, 2016
Drainage
Improvement
Walpolakanda landslide area Horizontal December, 2016
Drainage
Improvement
Kegalle Kegalle hospital site Horizontal January, 2017
Drainage
Improvement
Rathnapura | Meddegama, Pinnawala landslide Horizontal February, 2017
Drainage
Improvement

In addition, during an emergency situation the air compressor will be utilized for rectification
of landslide and slope failure in order to mitigate them.

Thanking You,

Sincerely Yours,
KM Rnﬁlr‘!la.a

Director [ Geo:

""" WA lﬁationa'.Buu
| O/k />7U/ 9o/, aate o

Geol. K.N. Bandar, ' Colombo 0.

Director/ Geotechnical Engineering Division,
NATIONAL BUILDING RESEARCH ORGANIZATION
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Appendix 9. Flow of the letter to request and approve changes

The Technical Cooperation for Landslide Mitigation Project (TCLMP)

Flow of the letter [include the cost changing]

(DProposal letter from the Contractor

The Contractor — To : The Engineer
— CC: JICA

* Technical Change and the reason
- Change of Quantity (Increase/Decrease)
Initial quantity and changed quantity are should be shown (for contrast)

- Attachment for unit price and total cost (necessary)

@Letter of Approval / improvement request / non approval Letter

The Engineer =~ — To : The Contractor
— CC :JICA

Noted at the letter end “ Change of the cost will be reviewed by JICA office”

lAfter the Approval by the Engineer|

(®Request for the Rate Variation , Quantity Change

The Contractor — To : JICA
CC : The Engineer

Show the unit price and total cost

@®Acceptance for the request

JICA — To: The Contractor
CC : The Engineer

After above process, the contractor can start the proposed site work.
Do not start the work for modified drawing or increased quantity before the JICA’s

acceptance.
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