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MINUTES OF MEETINGS
BETWEEN THE JAPANESE MID-TERM REVIEW TEAM AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
ON JAPANESE TECHNICAL COOPERATION (SATREPS) FOR
THE PROJECT FOR DEVELOPMENT OF POLLUTION CONTROL AND
ENVIRONMENTAL RESTORATION TECHNOLOGIES OF WASTE LANDFILL
SITES TAKING INTO ACCOUNT GEOGRAPHICAL CHARACTERISTICS
IN SRI LANKA.

The Japanese Mid-Term Review Team (hereinafier referred to as “the Team™), organized by
the Japan International Cooperation Agency (hereinafter referred to as “JICA™) headed by Mr.
Noriaki Murase, visited the Democratic Socialist Republic of Sri Lanka from December 8 to
December 20 for the purpose of conducting the mid-term review on the Japanese technical
cooperation (SATREPS: Science and Technology Research Partnership for Sustainable
Development) for the Project for Development of Pollution Control and Environmental
Restoration Technologies of Waste Landfill Sites taking into account Geographical
Characteristics in Sri Lanka (hereinafter referred to as “the Project”).

During this stay, both the Japanese Team and the authorities concerned of the Democratic
Socialist Republic of Sri Lanka had a series of discussions and exchanged views on the Project.

As a result of the intensive study and analysis of the activities and achievements of the
Project, the Team prepared the Mid-Term Review Report (hereinafier referred to as “the
Report”) attached hereto and discussed it at the Joint Evaluation Committee (hereinafter
referred to as “JEC”) held on December 19, 2013.

Colombo, December 19,2013

% 2R &

Mr. Noriaki Murase Mr. GM.R.D. Aponsu

Advisor, Environmental Management Director of Planning,

Division 1, Global Environment Department ~ Ministry of Higher Education (MoHE)
Japan International Cooperation Agency

-~

Dr. K+-AiNri= ilva )
Director of Poticy and Planning,
Ministry of Environment



Main Paints Discussed

1. Result of Mid-term Review

After discussions, the JEC approved the contents of the Mid-term Review Report and the
respective representatives of the Sri Lankan side and the Japanese side agreed to the matters
referred to in the documents attached hereto. The result of the review is reported at the Joint
Coordinating Commmittee (hereinafter referred to as “JCC*) on December 20, 2013.

2. Operational Cost by Sri Lankan Side

The representative of JICA Sri Lankan Office pointed out that the Sri Lankan side should
bare the operational costs including domestic travel costs stipulated in the Record of Discussion
in accordance with the Technical Cooperation Agreement between Government of Japan and
Government of Sri Lanka. In response to the request, the Sri Lankan side explained the
difficulty to ensure domestic travel costs due to low allowances in accordance with the travel
expense regulation in Sri Lanka, but confirmed to bare other operational costs such as the
operation and maintenance of the equipment and necessary staffs. The Japanese side proposed
to discuss this issue continuously and requested again that the Sri Lankan counterpart
organizations continuously make good efforts to secure sufficient budget for smooth operation.

—34— gﬁ %‘



ATTACHMENT

Mid-Term Review Report
on
Technical Cooperation (SATREPS) Project for

Project for Development of Pollution Control and Environmental
Restoration Technologies of Waste Landfill Sites taking into

account Geographical Characteristics in Sri Lanka

December 2013

Mid-Term Review Team



Abbreviations and Acronyms

ACEPS Advances in Civil and Environmental Engineering Practices for Sustainable
Development

AIST National Institute of Advanced Industrial Science and Technology

APLAS Asian Pacific Landfill Symposium

BOD Biochemical oxygen demand

CEA Central Environmental Authority

COD Chemical oxygen demand

C/Ps Counterparts

DAC Criteria | See: hiip://www.oecd.org/dac/evaluation/

DAC See: http://www.oecd.org/dac/evaluation/

Principles

ERD Department of External Resources (Ministry of Finance and Planning)

GERAS Geo-Environmental Risk Assesstnent System

GIS Geographic information system

GuC Gampola Urban Council

HUC Hambantota Urban Council ‘

ICSBE International Conference on Sustainable Built Environment at Kandy

IFS Institute of Fundamental Studies

JCC Joint Coordinating Committee

JER Joint Evaluation Report

Ica Japan International Cooperation Agency

IST Japan Science and Technology Agency

LKR Sri Lankan Rupee

MC Municipal Council

MoE Ministry of Environment

MoHE Ministry of Higher Education

MoLGPC Ministry of Local Government and Public Councils

M/P Master Plan

NSWMSC National Solid Waste Management Support Center

PO Plan of Operation

PRB Permeable Reactive Barrier




PS Pradeshiya Sabha (Divisional Council)

QAQC Quality Assurance and Quality Control

R/D Record of Discussions

SATREPS Science and Technology Research Parinership for Sustainable Development
SBR Sequencing Batch Reactor

SCA Social Capacity Assessment

SLAB Sri Lanka Accreditation Board

SOPs Standard operation procedures

SWM Sﬁlid waste management

ucC Urban Council

UoP University of Peradeniya

UOR University of Ruhuna

UPS Uninterruptible power supply

USEPA United States Environmental Protection Agency
WACS Waste amount and composition surveys
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Chapter 1. OUTLINE OF THE REVIEW

1.1.

1.2,

Background of the Project

Based on the Record of Discussions between the Democratic Socialist Republic
of Sri Lanka and Japan, the JST-JICA SATREPS (Science and Technology
Research Partnership for Sustainable Development) project has begun from April
2011. The SATREPS project aims at the development of pollution control and
environmental restoration technologies of waste landfill sites and continues until
March 2016.

Due to rapid urbanization and population growth, the quantity of municipal
solid waste generation has been increasing and unregulated waste dumping causes
serious social and environmental problems at dumping sites. In order to solve the
problems, not only strengthening of solid waste management system at each local
authority but also development of new sustainable engineering techniques based
on site-specific, low cost, low maintenance, and iow environmental impact are

needed for pollution control and remediation at final disposal landfill sites.

The research project aims (1) to carry out monitoring of soil and groundwater
poliution, and perfdm environmental risk assessment at waste dumping sites and
surrounding areas, (2) to develop site-specific pollution contro] and remediation
techniques for waste dumping sites utilizing locaily available geo-/bio-materials,
and to evaluate the developed techniques through small-scale pilot experiments,
and (3) to propose a guideline for sustainable design and construction of waste
dumping sites that is specifically linked and applicable to the waste management

system in Sri Lanka.
Objective of the Review
The objectives of the mid-term review are as follows.

- To review the progress of the Project and evaluate the achievement in
accordance with the five evaluation criteria (Relevance, Effectiveness,

Efficiency, Impact and Sustainability);

- To identify obstacles andfor facilitating factors that affected the
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implementation process;

- To make recommendations on the project regarding the measures to be taken

for the remaining period;
-  To draw the lessons leamnt from the Project implementation;

- To summarize the result of the study in a Joint Evaluation Report (JER) and
share it at Joint Coordinating Committee (JCC) in order to contribute to the
better understanding of the achievement of the Project outcome as well as the
measures to be taken for further improvements and securing sustainability of

the Project.
Members of the Review Team

The study was conducted jointly by Sri Lankan side and Japanese side. The

members of the joint evaluation team are shown below.

{1) Sri Lankan team

Roleintheteam { ©  Name . . . .Position/Organization

Member Mr. G.M.R.D. Director of Planning, Ministry of Higher
Aponsu Education (MoHE)

Member Dr. K. Ajith 1. Da " | Director of Policy and Planhing, Ministry of
Silva Environment and Renewable Energy

Observer Mt R.P Director, National Solid Waste Management
Jayasinghe Support Center (NSWMSC)

(2) Japanese team

Role inthe team | - Name oo Pos.ition]Orgénizﬁ_tion
Team Leader Mr. Noriaki Advisor
Murase

Environmental Management Division 1,
Environmental Management Group, Global
Environment Department, JICA

Planning and Mr, Koji Deputy Assistant Director

Coordination Maeshima Environmental Management Division 1,

Environmental Management Group, Global
Environment Department, JCA




Role in the team | Name . Position/Organization
Evaluation Mr. Choshin Senior Consultaat, Consulting Division
Analysis Haneji Japan Development Service Co., Ltd.
Technology and | Dr. Kotaro Inoue | Principal Fellow

Science Japan Science and Technology Agency (JST)
Evaluation

Leader

Technology and | Ms. Mari Takagi | Assistant Programme Officer Research
Science Partnership for Sustainable Development
Evaluation Division

14. Process and Schedule of the Review
The review was executed in the following process and schedule.
Date Schedule
12/8 (Sun) Arrival in Colombo (Ms.Takagi, Mr, Haneji)
12/9 (Mon) Interview & Meeting: MoHE, CEA, NSWMSC
12/10 (Tue) <Colombo=Galle>
Interview: UOR, / Lab visit
12/11 (Wed) <Hambanthota> *Day trip
Interview: Hambanthota MC, Dump site supervisor, / Site visit
12/12 (Thu) <Galle= Colombo=Kandy>
Site visit (UOP Lab)
12/13 (Fri) Interview & Meeting: UOP, IFS, / IFS Lab visit
12/14 (Sat) Reporting
12/15 (Sun) Reporting
Arrival in Colombo (Mr. Murase, Mr.Maeshima, Dr.Inous)
12/16 (Mon) <Colombho=*Kandy> (Mr. Murase, Mr.Maeshima, Dr.noue)
Japanese Evaluation Team Meeting
12/17 (Tue) Meeting: UOP (Vice Chancellor, Project Manager)
Site visit (UOP Lab, Udapalatha Dumping site, IFS Lab)
12/18 (Wed) Meeting: UOP (Dean, Project Member)
<Kandy=Colombo>
12/19 (Thu) Meeting for Joint Evalvation Report (MoHE, CEA, NSWMSC)
Courtesy call on MoHE
12/20 (Fri) Joint Coordinating Committee (JCC), Signing of the Minutes of the Meeting
Report to Embassy of Japan and JICA Sri Lankan Office
Leave Colombo (Japanese Team)
12/21 (Sat) Arrival in Japan




1.5.

Methodology of the Mid-term Review

1‘5.1.

Method of Mid-term Review and Criteria for Reviewing the Project

The evaluation was conducted by examining the following aspects based on the
Master Plan (ver.2) and Plan of Operation (PO) (ver.3) agreed in JCC held on 28"
March, 2013 as shown in Annex 1.

1)  Achievements of the Project;

2)

3

Achievements of the Project were verified in terms of the inputs,
outputs, and project purpose. For verifying the achievements of the
outputs, the objectively verifiable indicators described in the Master Plan
(M/P) were applied.

Implementation process;

Implementation process of the Project was reviewed to see if the
activities have been implemented in accordance with the schedule shown
in the latest PO, to see if the Project has been managed properly, and to
identify factors that have affected positively or negatively the

implementation process.
Evaluation by five criteria;

The performance of the Project was evaluated in terms of the following
DAC Criteria, as laid out in the DAC Principles for Evaluation of
Development Assistance. JICA is also following these criteria for Official

Development Assistance evaluation.

Table 1-1 Five Criteria for Evaluation

Criteria ' Evalupation
Relevance The extent to which the aid activity is suited to the priorities and

policies of the target group, recipient and donor. In evaluating the
relevance of a program or a project, it is useful to consider the
following questions;

To what extent are the objectives of the program still valid?

Are the activities and outputs of the program consistent with the
overall goal and the attainment of its objectives?

Are the activities and outputs of the program consistent with the
intended?




Criteria

Evaluaﬁoﬁ

Effectiveness

A measure of the extent to which an aid activity attains its
objectives, In evaluating the effectiveness of a program or a
project, it is useful to consider the following questions:

To what extent were the objectives achieved / are likely to be
achieved?

What were the major factors influencing the achievement or
non-achievement of the objectives?

Efficiency

Efficiency measures the outputs — qualitative and quantitative —
in relation to the inputs. It is an economic term which signifies
that the 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. When
evaluating the efficiency of a program or a project, it is useful to
consider the following questions;

Were activities cost-efficient?
Were objectives achieved on time?

Was the program or project implemented in the most efficient
way compared to alternatives?

Impact

The positive and negative changes produced by a development
intervention, directly or indirectly, intended or unintended. This
involves the main impacts and effects resulting from the activity
on the local social, economic, environmental and other
development indicators. The examination should be concerned
with both intended and unintended results and must also include
the positive and negative impact of external factors, such as
changes in terms of trade and financial conditions. When
evaluating the impact of a program or a project, it is useful to
consider the following questions:

What has happened as a result of the program or project?
What real difference has the activity made to the beneficiaries?
How many people have been affected?

Sustainability

Sustainability is concerned with measuring whether the benefits
of an activity are likely to continue after donor funding has been
withdrawn. Projects need to be environmentally as well as
financially sustainable. When evaluating the sustainability ofa
program or a project, it is useful to consider the following
questions:

To what extent did the benefits of a program or project continue
after donor funding ceased?

What were the major factors which influenced the achievement
or non-achievement of sustainability of the program or project?

Source: http:/fwww.oecd.org/dac/evaluation/

1.5.2. Data Collection

Data/information collection was conducted as follows;




1) Review of references

The following references were perused in order to verify the achievement

and evaluate the performance;
(1) Record of Discussions (R/D) signed on February 28, 2011
(2) Minutes of Meetings Joint Coordinating Committee (JCC):
(2-1) for the first JCC signed on March 21, 2012
(2-2) for the second JCC signed on March 28, 2013

(3) Reports prepared by the Project Team during the Project period up to

Mid-term review
2) Interview to Project members

Interviews to Sri Lankan counterparts (C/Ps), Japanese Experts, and
officials involved in the project were conducted in the study (See Annex 2

for the List of Interviewees).



Chapter 2. ACHIEVEMENT AND IMPLEMENTATION PROCESS
2.1. Input

The Team confirmed that the Project has following input along with the Master
Plan (ver. 2).

2.1.1. Input from Japanese side
(1) Dispatch of experts

Leader, Sub-leaders, Project Coordinator, and experts in the field of
Remediation, Social benefit, Monitoring, Site evaluation regarding
pollution comtrol and environmental restoration technologies of waste

landfill sites were dispatched to the Project for around 27.2 Man/Months.
The detail of the input is shown in Annex 3.
2 Training in Japan

Total number of 11 Sri Lankan counterparts received for trainings in

Japan.
The details of the input is shown in Annex 3.
3) Provision of equipment

Equipment equivalent to approximately 147.2 million JPY (176.5 LKR)

was imported.

Locally purchased equipment to approximately 4.1 million LKR (3.4

million JPY) was provided.
The detail of the input is shown in Annex 3.
C)) Total cost

The total amount of project cost are estimated approximately 370
million JPY (444 million LKR) by JICA at the date of Mid-term review.
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Input from Sri Lankan side
Sri Lankan counterpart and other staff

31 Sri Lankan counterparts have been assigned to the Project. And more
than 40 students including PhD, master’s degree and undergraduates of
University of Peradeniya (UOP), and more than 30 of University of
Ruhuna (UOR), have been participated as Research Assistants (RAs).

Provision of facilities

Office spaces with electricity, water, sewerage system and furniture
necessary for the Project activities at Faculty of Engineering of UOP and
also Faculty of Engineering of UOR have been provided for the
performance of duties by the Japanese Experts.

UOP completed the construction of a building for hoisting the provided
analytical equipment. Spaces in laboratories of UOP and UOR were
provided for the conduction of laboratory tests of Output 4.

Field for monitoring were provided at Udapalatha (Central Province)

and Hambantota (Southem Province).
Provision of equipment

UOP and UOR are providing necessary equipment for the conduction
of laboratory-scale tests such as centrifuge machine, interconnected tanks,
cells for leachate treatment, containers for lining materials test; as those as
spaces in their laboratory of geophysics for the conduction of material

tests.

Existing analytical equipment and reagents in IFS was provided for the
conduction of monitoring activities of Output 3. Spare parts for the
equipment will be ordered through the annual budget of the research
group of Dr. Meththika Vithanage at IFS in the coming years.

Operational cost

Measurable cost incurred by UOP on the conduction of Project
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activities summarized 100.2 million LKR (83.5 million JPY) and for UOR
8.0 million LKR (6.7 million JPY), in which cost allocated for preparation
of laboratory and reception of equipment arises 88.3 million LKR (73.6
million JPY).

IFS: Instrument handling and mobilization was conducted by using the
annual budget, which was allocated by the Ministry of Technology and
Research. The total cost was around 150,000 LKR. Additional budget will
be allocated in maintaining the laboratory (placing an exhaust fan to the

UPS room, fixing aluminium doors, etc.) in the next year.

Achievement of the Project and the Qutputs
The Team observed the following achievement of the Project and the Outputs
2.2.1. Project Purpose

Project Purpose: Strengthen research and development capacities on pollution
control and environmental restoration technologies of waste landfill sites;

therefore, contribute to the sustainable solid waste management in Sri Lanka.
Achievement by the indicators are as follows;

Indicator: The guideline for sustainable and applicable designs, operation and

management at landfills (2016) is proposed to Ministry of Local Government and

Provincial Councils and Ministry of Environment.

It is expected to create a preliminary version of items and content of the
guideline to be determined in June 2014. The final document is aimed to be

completed by the end of the Project.

The Sri Lankan C/Ps and the Japanese Expert Team agreed on that guideline
should contain the results from Output 1 to 4 including social and economical
aspects, technical specifications of technologies for the sustainable planning,
management, and pollution control of waste landfills developed by the Project,

such as methodologies for making hazard maps to be used for waste landfill



selection, as those as leachate treatments, seepage control, slope stability, capping

system, and materials for permeable reactive barrier associated to waste landfill.

2.2.2. Outputs
The Team observed the extent of the achievement of these Outputs as follows.

(1) Output 1 “Formulate concept of guideline for planning, managements and maintenances for waste

landfills sites in Sri Lanka.

It was defined the survey items needed to be properly evaluated the capacity of local
authorities on the solid waste management (SWM); and the Japanese side formulated and provided to
the Sri Lankan side a survey sheet for the conduction of SWM capacity assessment. In addition, a
sheet and survey manual (Protocol for Waste Amount and Characterization Survey) for surveying
waste amount and waste characterization were formulated, which is used by the Sri Lankan side for

the conduction of Activities in this Output.
The current progress of the individual activities is as follows:
Activity 1-1 “Review SWM and its policy in Sri Lanka and grasp issues on it.”

- SWM survey on policy was conducted and the results were presented at Asian Pacific Landfill

Symposium 2012,

- Baseline survey on SWM at all local authorities in Central and Southern Provinces were

conducted; concerned draft report to be finalized by January 2014,

- Assessment survey of environmental business was conducted nationwide; concerned draft report

to be finalized by January 2014.

Activity 1-2 “Survey organization, human resources, budget, technical capacities etc. related on

SWM at Udapalatha PS/Gampola UC and Hambantota MC,”

- This activity is proposed to change as “Survey organisation, human resources, budget, technical
capacities, waste stream from generation to final disposal, public consciousness related on SWM

at Central and Southern Provinces.”

- Financial survey inherent to SWM was conducted in 9 local aunthorities in Central Province and

10



9 local authorities in Southern Province; concerned draft reports to be finalized by March 2014.

Waste amount and composition surveys {(WACS) were conducted at 3 local authorities in Central
Province (Kandy MC, Gampola UC, and Udapalatha PS). The concerned draft reports to be
finalized by January 2014. The WACS is also in progress at 2 local authorities in Southern
Province in where, survey at Galle MC was completed and the Hambantota MC survey is

planned for this fiscal year.

It is planned to conduct public awareness surveys during this fiscal year at 3 local authorities in

Central Province {Kandy MC, Gampola UC, and Udapalatha PS),

Activity 1-3 “Define items and contents of the guideline that is going to be formulated based on the

results of 1-1 and 1-2.”

This activity is proposed to move from Qutput 1 as the first activity of Qutput § in the following
terms: “Define items and contents of the Guide that is going to be formulated based on the
results of Qutputs 1 to 4”, Nevertheless, it is expected to create a preliminary version of items

and content of the guideline by June 2014, and to be determined by December 2014,

Activity 1-4 “Hold a workshop(s) to relevant stakeholders involved in SWM to obtain opinions about

the result of 1-3 and reflect these opinions to the proposed contents.”

Consultation and exchange of information were conducted with the representatives of National
Solid Waste Management Support Center (NSWMSC), Central Environmental Authority (CEA),
and governors, SWM managers, officers at local authorities in Central and Southern Provinces
with the purpose to obtain information for the definition the concepts and contents of the

guideline for planning, managements and maintenances for waste landfills.

Community level workshops were held with representatives of local authorities and public in
Central Province (Kandy MC, Gampola UC, and Udapalatha PS) to obtain their opinions and to

discuss possible improvement on solid waste management in their jurisdictional areas.

Outcomes of the surveys were presented at the International Symposium on Advances in Civil
and Environmental Engineering Practices for Sustainable Development at UOR (ACEPS: March
2012, September 2013), International Conference on Sustainable Built Environment in Kandy
(ICSBE: December 2012), and Conference on Sri Lanka- Japan Collaborative Research (March
2013).
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Based on the aforementioned activities progress, the current achievement of this expected output

is as follows:

Output achievement indicator 1.1 “Issues on solid waste management at local authorities and
legislative framework in Sri Lanka are defined. Further, social, economical, technical restrictions

based on the social capacity assessment (SCA) on solid waste management are identified.”
- Itis planned to achieve by September 2014,

Output achievement indicator 1.2 “Solid waste management plans for more than two local authorities

are proposed, cooperating with Sri Lankan counterparts.”

- This indicator is proposed to be changed as “Draft SWM action plans for at least three local
authorities are proposed, cooperating with Sri Lankan counterparts” in order to be consistent

with the added activities.

- The SWM action plan is used to estimate current and future solid waste stream (amount of each
stage in generation, collection, recycling, composting, final disposal, etc) and its composition at
each stage. Additionally, the SWM action plan would be used effectively for the improvement of
SWM capacity at local authority. These are important to decide the capacity of the waste landfill

and its associated facilities.

Output achievement indicator 1.3 “At least two peer-reviewed papers related to SCA and solid wasie

management plans are accepted and published in international journals.”

- This indicator will propose to be changed as “At least two peer-reviewed papers related to SCA
and solid waste management plans are accepted and published in international conference

proceedings”.
- Drafts of Master theses for 2 Research Assistants are under preparation.
- Currently, three peer-reviewed international proceedings paper were submitted and published,
Output 2 “Define methodology of appropriate site selection for new waste landfills”.

Relevant data such as topography, geology, land-use, etc. of Central and Southern Provinces
for conducting the preliminary analysis for the selection of waste landfill site were collected and
compiled. Hazard map inherent to the selection of waste landfill site for the Central Province was

elaborated through compiling the results of GIS analysis and environmental risk assessment.
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GIS maps were compiled based on currently available GIS data. In addition to GIS data, other
data of importance for the risk assessment was also collected, GIS data were incorporated together
with the risk assessment results to produce risk (hazard) map for Kandy District. This hazard map
will be further improved by upgrading the criteria developed for landfill site selection. Further risk

assessment is being carried out for the Hambantota District.
The current progress of the individual activities is as follows:
Activity 2-1 “Find technical conditions for appropriate new waste landfill site selection.”

- Currently available data related to the topography (elevation and slopes), surface water (rivers
and water storage facilities), land use including roads and railways, and natural environmental
conditions such as meteorological data, hydraulic conductivity and soil characteristics were

coliected and compiled for GIS analysis for the selection of waste landfill site.

- An original soil permeability map was made based on the information of site tests conducted at
Central Province using in-situ measurements combined with extrapolation methods. GIS maps
such as terrain, building, land use, rainfall, were produced afier reclassification and risk values

based on the data obtained from literature survey were evaluated.

- Technical hazard indicators inherent to the appropriate selection of site for waste landfill wers
established, A table of typical hazard indicators with hazard type, probability of occurrence,

severity, risk and risk rating was proposed and utilized for risk assessment.

Activity 2-2 “Find social and economical conditions for appropriate new waste landfill site

selection.”

- This Project activity is proposed to be a part of activities inherent to the achievement of Qutput 1.
The proposed Plan of Operation to be discussed in next JCC is considering conduction of the

activity during the fourth fiscal year (2014).

- Regardless of the aforementioned state, socio-economic data such as population density and
distribution of buildings in urban areas was collected via questionnaire and other methods for the

collection of data.

Activity 2-3 “Collect data according to 2-1 and 2-2 in Udapalatha PS/Gampola UC and Hambantota
MC areas.”
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This Project activity was merged with the activity 2-1.

These data were collected to get a fundamental understanding of the actual status of the two
areas as a case study to prepare the risk map. Based on the data, the risk ratings for buffer zones
were given and tested. That was highly relevant in producing risk map for the whole Kandy

District.

Activity 2-4 “Analyse data collected at 2-3 and define methodology for new waste landfill site

selection.”

This Activity is proposed to change as “Prepare hazard maps to be used for site selection based

on the analysis of collected data in 2-1 and technical methods”.

First training courses at fundamental level on GIS software ArcGIS and Geo-Environmental
Risk Assessment System (GERAS), developed by AIST, were conducted in November 2012,
inviting seven counterpart researchers. The second training courses at intermediate level are

arranged in January 2014,

GIS analysis for the production of hazard map was conducted for the zones of Kandy and
Udapalatha at Central Province; completion of respective hazard maps is expected by December
2013, and will be further modified and completed by February 2014, Similar procedure is
planned to conduct for Hambantota zone of Southern Province, targeting the completion of

hazard map by September 2014,

Preliminary hazard maps (based on existing technical guidelines published by CEA) for both
Central and Southern provinces were developed. Improvements to the hazard maps incorporating

new technical criteria as well as social, economic conditions are being explored.

Activity 2-5 “Prepare procedures for new waste landfill site selection based on 2-4.”

The outcome of this activity, the guide for new waste landfill site selection, is expected to

complete by September 2014,

Activity 2-6 “Hold seminars, issue newsletters, paper supplements, release on website and present at

conferences to share knowledge and experiences through activities from 2-1 to 2-5 with not only

researchers but also persons concerned with SWM.”

International Conference on Sustainable Built Environment at Kandy (ICSBE: December 2012),
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Conference on Sri Lanka- Japan Collaborative Research {(March 2013), and International
Symposium on Advances in Civil and Environmental Engineering Practices for Sustainable

Development at UOR (ACEPS: September 2013) were place for proceedings on the matter.

Based on the aforementioned activities progress, the cutrent achievernent of this expected output

is as follows:

Qutput achievement indicator 2.1 “Manual with required items and tools for new waste landfill site

selection is prepared and recognized by peopie concerned on waste management.”

- A guide for the selection of new waste landfill site will be completed by the end of 2014 with the

data from Kandy and Hambantota Districts as representative applications.

Qutput achievemnent indicator 2.2 “At least one peer-reviewed paper related to new waste landfill site

selection is accepted and published in international journal(s).”

- A draft is in preparation as well as a Master of Science thesis of the Research Assistant is in

place.

- Some newspaper articles will be published on the need of a proper landfill siting and the findings

from the Quiput 2.
- Abstracts have been presented in International Conferences.
Output 3 “Monitor existing landfills and its surroundings to grasp environmental situations™.

Survey on non-incinerated waste landfill was conducted in order to classify landfill
conditions in Sri L.anka with respect to parameters such as climate, land-use, and population density,
selecting 22 sites in which 89 samples (10 samples by UOR and 79 by UOP) were collected and
being analysed for disposed waste and generated gas. Clustering of collected dats was made using in
totally 15 parameters such as lower caloric value and residue content to classify waste landfills by

their similarities and dissimilarities,

Initial environmental monitoring works at waste landfills in Central and Southern Provinces

have already begun after the establishment of 2 monitoring manual since June 2013.
The current progress of the individual activities is as follows:

Activity 3-1 “Collect data and information for making a monitoring plan.”
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-~ Situation of waste haulage, site survey, and electromagnetic survey at waste landfills in Central
and Southem Provinces were conducted jointly with activities of Output 1, in order to use the

compiled data for planning the installation of monitoring wells.
Activity 3-2 “Conduct preliminary analysis and define activities for monitoring.”
- Protocol for solid waste characterization was prepared, compiled and used.

- Survey of disposed waste and clustering analysis were conducted takimg into account
information of 22 waste disposal sites of Sri Lanka; concerned international journal paper to be

submitted by April 2014,

- A.n-alysis of gas composition at waste landfills was conducted based on the results from 22 waste

disposal sites of Sri Lanka; concerned proceedings papers have already published.

Activity 3-3 “Make a monitoring plan including monitoring locations, items, frequency, equipment,

ete. according to the result of 3-2.”

- Monitoring wells were installed as planned (8 boreholes for ground water monitoring and 5
boreholes for gas monitoring at Udapalatha and 1 borehole for groundwater monitoring and 2 for

gas monitoring at Hambantota).

- A plan on initial environmental monitoring consisted on measurements of groundwater level,

conventional water quality, and landfill gas composition, was made.

- Detailed plan of environmental monitoring with meteorological data, groundwater level, and
detailed water quality and landfill gas composition, is under preparation aiming completion by

March 2014,
Activity 3-4 “Implement quality assurance and quality control (QAQC).”
- Proposal of iterns matter of QAQC was compiled. Definition of items will be by March 2014.
- Conduction of QAQC is planned for the fourth fiscal year (2014).

Activity 3-5 “Establish monitoring system, improve monitoring laboratories and strengthen capacity

of involved persons according to the plan at 3-3 and make manuals for monitoring procedures.”

- Construction of building and facilities for the laboratory was completed at UOP. Installation of

equipment is completing for its use from December 2013.
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- The new laboratory is under operation and management to be an independent account in the
UOP and hence the activities related the project is now less vulnerable against externalities such

as trade union actions {strikes).

= Manual for the usage of devices for conventional water quality analysis of initial monitoring was

completed.

~  Manual for the analytical instraments for detailed monitoring is planned to complete by July

2014.

- Training on usage of analytical instruments is planned to conduct in Sri Lanka and in fapan from

November 2013 to March 2015.
Activity 3-6 “Monitor the landfills and those surroundings according to the manual made at 3-3.”

- Initial environmental monitoring activities, consisted on groundwater behaviour, simple water
quality, and gas composition, were conducted twice a month from June to September 2013.

Since September 2013 monthly based monitoring is being conducted until July 2014,

- Detailed environmental monitoring activities, consisted on monitoring of meteorological
parameters, groundwater level, and detasiled water quality and landfill gas composition, are

planned to start from July 2014 at once a month basis.

Activity 3-7 “Predict transport of pollution plumes and conduct risk assessments by analysing

monitoring data.”

- Seasonal fluctuation in groundwater level, water quality and landfill gas composition are aimed

to be investigated from July 2014,

- Prediction of pollution plume paths and assessment of environmental risk is planned to conduct

from September 2014,

Activity 3-8 “Hold seminars, issue newsletters, paper supplements, release on website and present at
conferences to share knowledge and experiences through activities from 3-1 to 3-7 with not only

researchers but also persons concerned with SWM.”

- Proceedings papers were published in International Symposium on Advances in Civil and
Environmental Engineering Practices for Sustainable Development at UOR (ACEPS: March

2012, September 2013), International Conference on Sustainable Built Environment at Kandy
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(ICSBE: December 2012), and Conference on Sri Lanka- Japan Collaborative Research (March
2013), 7" Asian Pacific Landfill Symposium, Bali Indonesia and 14" intemational waste

management and landfill symposium, Sardinia, Italy (September 2013},

Based on the aforementioned activities progress, the current achievement of this expected output

is as follows;

QOutput achievement indicator 3.1 “Procedures and reports on Quality Assurance and Quality Control
(QAQC) for more than 29 items in water quality and 6 items in landfill gases are made available by
counterparts in Sri Lanka.”

- This indicator is proposed to change as “Procedures and reports on Quality Assurance and
Quality Control (QAQC) for relevant items in water quality and landfill gases are made available
by counterparts in Sri Lanka”.

- Standard Operating Procedures (SOPs) for selected parameters of sampling and analysis of water

and gases will be prepared from April 2014,

Output achievement indicator 3.2 “Fate and transport in target contaminants at existing landfills are

estimated with the prediction accuracy of £100%.”
- Activity (3-7) is planned to initiate from September 2014,

Output achievement indicator 3.3 *At least two peer-reviewed papers related to idestification of
pollution characteristics and its seasonal fluctuation are accepted and published in international

Jjoumals,”

-  One international journal paper related to the characterization of buried solid waste samples
taken from landfills under different conditions in Sri Lanka is now under preparation and will be

submitted by April 2014.

Output achievement indicator 3.4 “At least two reviewed papers related to identification of pollution
characteristics and its seasonal fluctuation are accepted and published in international conference

proceedings.”

- Five papers related to identification of pollution characteristics took part of proceedings of the
Tth Asian-Pacific Landfill Symposium (APLAS 2012).

- The paper on “Groundwater level fiuctuation in an open solid waste dumpsite: A case study in
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Udapalatha PS” with preliminary study data of the Project was awarded as the best in ACEPS
2013,

(4) Output 4 “Develop pollution control and environmental restoration techniques for waste landfill

sites”,

Regarding development of leachate treatment technology, using locally available biomass
resources was able to reduce efficiently COD and BOD and heavy metals such as lead and cadmiom,
Currently, coagulation and flocculation methods and flocculants for precipitation of suspended solids
are under the development. Several other feasible options such as stabilization ponds, Sequencing
Batch Reactor (SBR) process and wetlands, anaerobic filter, and Permeable Reactive Barrier (PRB)

using various locally available media are also under development.

The development of low permeable liner is conducting with two natural expansive clays

found in Central Province and with one natural expansive clay in Southern Province.
The current progress of the individual activities is as follows:

Activity 4-1 “Based on 1-4 and 3-7, examine materials and methods for leachate treatment, develop

applicable leachate treatment system, and sirengthen capacity of involved persons.”

~  Water quality analysis on leachate samples of 22 waste landfills of Sri Lanka was conducted;

concerned proceedings paper has been published,

-  Effectiveness of coagulation and flocculation on the removal of COD, colour, turbidity and

phosphates was investigated using Alum (Aluminium Sulphate) as a coagulant.

- Preliminary amalysis on primary treatment for flocculation and precipitation using locally
available biomass resources was conducted; verification will continue through laboratory scale

tests planned to conduct from December 2013,

- Evaluation on secondary treatment for small-scale stabilization pond using coconut fibre is on

going through laboratory scale tests aiming their conclusion by September 2014,

- Preliminary analysis on secondary treatment of leachate by anaerobic filter using locally
available biomass resources is in conduction, aiming to conclnde and to continme through

laboratory scale tests in March 2014,

- Preliminary analysis on final treatment of leachate by constructed wetland using locally
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available biomass resources is in conduction, aiming to conclude and to continue through

laboratory scale tests in February 2014,

- Preliminary analysis for leachate freatment with SBR and stabilization ponds is underway

through laboratory tests.

Activity 4-2 “Based on 1-4 and 3-7, examine materials and methods for seepage control, develop

applicable seepage control system, and strengthen capacity of involved persons.”

-  Laboratory testing for permeability of expansive clay soils available in Central and Southern
Provinces was conducted. Laboratory testing for influence of solute concentration was carried
out on three candidate soil samples prepared using soil obtained from Moragahakanda, Digana
and sediments from Meewathura water treatment plant. The candidate materials prepared from
Moragahakanda were found to be satisfying the technical criterfa of CEA and USEPA guidelines

on fandfill liner. A Master thesis submitted by a Research Assistant is under evaluation,

- Evaluation of expansiveness and contraction tests on expansive clay soils was carried out on
candidate soils prepared from Moragahakanda soil {(Central Province). Tests on soils obtained

from Buttala (Uva Province) are being carried out at UDOR.

Activity 4-3 “Based on 1-4 and 3-7, examine geotechnical characteristics at waste landfill sites,
develop applicable methads for slope stability and prediction of settlement for waste landfill layers,

and strengthen capacity of involved persons.”

~  Evaluation of basic soil characteristics and geotechnical properties was carried out on subgrade
soil obtained from three locations in the Udapalatha site. These three locations were selected to

represent the newly dumped area, old dumping area and unaffected area.

= Core samples from the waste were obtained from 13 boreholes executed by Soil Tech Ltd., and
preliminary analysis of selected samples were carried out by Master candidate attached to the

University of Saitama,

- Physicochemical evaluation inherent to compressibility and vulnerability against subsidence and
resistance against shear stress of disposed non-incinerated waste is conducting aiming
conclusion by February 2014; consequent laboratory scale testing is planned to conduct until
March 2015,

«  Training in Japan was conducted wsing the software PLAXIS for numerical analysis on the -
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settlement of waste landfill layers and prediction of slope stability. Application of PLAXIS is

plannied to conduct from December 2013,

Activity 4-4 “Based on 1-4 and 3-7, examine materials for capping, develop applicable capping

system, and strengthen capacity of involved persons.”

- Laboratory scale tests are conducting for the development of capping soil material of low
permeability (capillary barrier material) for heavily rain zones planned to conclude by

Septemnber 2014,

- Laboratory scale tests are conducting for the development of capping soil material featured by
capacities of gas interchange (for stabilization of waste landfill layers), methane oxidation, and

adsorption of volatile organic compounds planned to conchide by March 20135.

« It was verified the effectiveness of oleic acid —extracted from locally available coconut— added

sand as capillary barrier; concerned international journal papers have already published.

Activity 4-5 “Based on 1-4 and 3.7, examine materials for permeable reactive barrier, develop
applicable technique for permeable reactive barrier system, and strengthen capacity of involved

persons.”

H

Analysis of charge characteristic and mineralogy of clay soils of 8 locations in Sri Lanka was

conducted; concerned proceedings paper has published in the international conference.

- Evaluation of heavy metal adsorption capacity of locally available biomass resources was
conducted and the result has been accepted in press in the Journal of American Society of Civil

Engineers,

- Preliminary evaluation of long-term permeability for the development of permeabie reactive

barrier is conducting; be followed by laboratory scale tests from December 2014,

- Preliminary evaluation of wastewater treatment capacity of permeable reactive bartier material is

conducting; be followed by laboratory scale tests from December 2014,

- Preliminary evaluation of locally available candidate PBR materials is planned to begin after the

equipment installation in December 2013.

Activity 4-6 “Make a field scale study plan for examining developed techniques from 4-1 to 4-5.”
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- Task Force Meetings was constituted for the definition of sites for field scale study.
Activity 4-7 “Implement a field scale study according to the plan made at 4-6.”

- It is planned to conduct field scale study from September 2014 for the verification of outcomes

arose from the aforementioned activities.
Activity 4-8 “Reflect the result at 4-7 to techniques developed at 4-1 to 4-5.”
- Itis planned to start from July 2015.
Activity 4-9 “Summarise results from 4-1 to 4-8 to the report.”
- Itis planned to start from July 2015.

Activity 4-10 “Hold seminars, issue newsletters, paper supplements, release on website and present
at conferences to shake knowledge and experiences through activities from 4-1 to 4-9 with not only

researchers but also persons concerned with SWM.

- Proceedings papers have published in International Symposium on Advances in Civil and
Environmental Engineering Practices for Sustainable Development at UOR (ACEPS: March
2012, September 2013), International Conference on Sustainable Built Environment at Kandy
(ICSBE: December 2012}, and Conference on Sri Lanka- Japan Collaborative Research (March
2013).

Based on the aforementioned activities progress, the current achievement of this expected output

is as follows:

Output achievement indicator 4.1 “At least five peer-reviewed papers related to pollution control and
environmental restoration technologies for waste landfill sites are accepted and published in

international journals.”

- 7 peer-reviewed papers related to pollution control and environmental restoration technologies

for waste fandfill sites were accepted and published in international journals.

Output achievement indicator 4.2 “At least five reviewed papers reiated to pollution conirol and
environmental restoration technologies for waste landfill sites are accepted and published in

international conference proceedings.”

- 4 reviewed papers related to pollution control and environmental restoration technologies for
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waste landfil} sites were accepted and published in international conference proceedings.

QOutput achievement indicator 4.3 “A model on pollution control and environmental restoration
technologies based on the results from field scale study is proposed and verified, summary reports on

pollution control and remediation at waste landfills are made available.”
- Concerned outputs is planned to complete by the end of Project term,

Output 5 “Finalise the guideline for sustainable and applicable planning, maintenances and

operations for waste landfills™.
The current progress of the individual activities is as follows:

Activity 5-1 “Propose combined methods using output 1 to 4 with low-cost, low maintenance and

low environmental impacts.”

- This Project activity is proposed to deepen as “Formulate the Guide for sustainable planning,
management, pollution control of waste landfills in Sri Lanka (2016) jointly with Ministry of

Local Government and Provincial Councils and Ministry of Environment”.

Activity 5-2 “Produce potential maps for new waste landfill sites in the areas of Udapalatha
PS/Gampola UC and Hambantota MC,”

- This Project activity is proposed to remove. On behalf, the Guide will contain an evaluation case

study on environmental risk.
Activity 5-3 “Propose a standard monitoring method for new sites.”

- This Project activity is proposed to remove. On behalf, will be discussed with CES on the
moderation of effluent standards and on the plan for installation of nationwide monitoring

stations.

Activity 54 “Propose monitoring and methods for reducing environmental impacts for existing

waste landfill sites at Udapalatha PS/Gampola UC and Hambantota MC.”

~  This Project activity is proposed to remove. On behalf, the Guide will contain introduction of

monitoring methods for waste landfills and technology of pollution prevention.

Activity 5-5 “Hold a workshop to share knowledge and experiences from 5-1 to 54.”
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- The workshop is planned to conduct between August 2015-January 2016.

Activity 5-6 “Reflect comments at 5-5 and finalise the guideline for sustainable and applicable

landfill planning, operations and maintenances in Sri Lanka.”
-  This activity is planned by Project term.

Based on the aforementioned activities progress, the current achievement of this expected output

is as follows:

Output achievement indicator 5.1 “Potential maps for new waste landfill site are made in more than

two local authorities.”

- Criteria to develop risk assessment maps proposed under Output 2 will satisfied the existing

CEA technical guidelines.

Output achievement indicator 5.2 “Environmental monitoring based on the proposed monitoring

standard is implemented at more than two local authorities.”

- Criteria for the environmental monitoring at landfill sites following protocols was developed

under Output 3.

- Criteria to establish pollution control measures at landfill sites following methodologies was

developed under Output 4.

Output achievement indicator 5.3 “The guideline for sustainable and applicable designs, operation
and management at waste landfills is finalized and is proposed to Ministry of Local Government and

Provincial Councils and Ministry of Environment.”

- The term “guideline” will be changed to “Guide” which is consisted on technical specifications
and applications of developed technologies for the design, operation, and maintenance of waste

landfills,

2.2.3. Implementation Process

The organizational structure of the Project is consists on JCC, recently
constituted Task Force Meeting, the Teams of Japanese and Sri Lankan

Researchers. Following table shows the details.



Table 2-1. Organizational structure of the Project

Organization . Function/objective - Members
JCC To supervise the annual work plan of | Chairperson: Vice Chancellor,
the Project in line with the PO UoP
To review the annual and overall | Members:
progress of the Project and 1o { g Lankan side:
evaluate the accomplishment of the . .
annual targets and achievement of the | - Project Director
objectives. - Project Manager
To find out proper ways and means | - Representatives of UOP, UOR,
for solution of the major issues | MOLGPC, ERD, MoHE, MoE,
arising from or in connection with the | CEA, GUC, HUC
Project Japanese side:
- Representatives of JICA Sri
Lanka Office
- Project Leader
- Other Japanese Experts
- Member(s) of missions
dispatched by JICA
Observers:
- Representatives of JST
- Official(s) of the Embassy of
Japan who may attend the JCC
as observer(s)
- Other officials appointed by
the Project Leader / Project
Manager who may attend JCC
as observer.
Task Force Decision making for activities of the | Representative of MoHE, CEA,
Meeting Project such as conduction of field | NSWMSC
scale study in terms of location and
scale.
Team of Conduction of activities of Qutput 1 | Prof. Shunji Matsuoka
Waseda Mr. Kwang Ho Lee
University .
Prof, K. B. S. N. Jinadasa
(UOP}
Prof.Malika Pinnawela (UQP)
Team of AIST | Conduction of activities of Output2 | Dr. Takeshi Komai

Dr. Ming Zhang

Dr. Yasuhide Sakamnoto
Dr. Junko Hara

Dr. Mariko Watanabe
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Organization Function/objective . Members

Team of CESS | Conduction of activities of Output 3 | Dr. Masanao Nagamori

Dr. Youichi Watanabe

Dr. Yugo Isobe

Prof. C. 8. Kalpage (UOP)
Dr. M. 1. M. Mowjood (UOP)

Team of Conduction of activities of Outputs 4 | prof Norio Tanaka
Saitama and 5
University ‘ Prof. Ken Kawamoto

Prof. Toshiko Komatsu
Prof. JunjiYagisawa

Prof. Shingo Asamoto

Prof. ShoichiroHamamoto
Prof. Satoshi Iijima

Prof. Yuriko Miyao

Mr. Takahiro Koide

Prof. Hiroyasu Sato {The
University of Tokyo)

Prof, G, B. B. Herath (UOP)
Prof. L. C. Kurukulasuriya
(UCP)

Prof. A. M. N Alagiyawanna
(UOR)

Because of the procurement process and the difficulties on the import of some
chemicals and low-level radioactive emission accessory due mainly to the
unaccustomed procedure for both sides, and the construction of a new laboratory
at UOP, equipment installation was delayed from the original schedule. However,
the JICA experts and Sri Lankan C/Ps are making pgreat effort to overcome the
situation by accelerating the availability of equipment and materials to be used in

the Project activities.

Strikes at the universities also interfered with the smooth advancement of the
Project activities. The monitoring of this Project external condition is necessary
for the remaining period of the Project, especially, those strikes involving total

closure of the universities.
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Chapter 3. REVIEW BY FIVE CRITERIA

3.1.

3.2.

Relevance

The relevance of the Project is high since the conditions, which were confirmed
at the time of the detailed planning survey on February 2011, remain the same as

follows:

Due to rapid urbanization and population growth, the quantity of municipal
solid waste generation has been increasing and unregulated waste dumping causes
serious social and environmental problems at dumping sites. In order to solve the
problems, not only strengthening of solid waste management system at each local
authority but also development of new sustainable engineering techniques based
on site~specific, low cost, low maintenance, and low environmental impact are

needed for pollution control and remediation at final disposal landfill sites.

The National Development Plan 2006-2016 stipulated as an important issue the
management of the waste establishing the necessity to promote 3R concepts, and
adequacy of waste landfills in line with the environmental conservation, among

others related items.

The Ministry of Environment had formulated the National Strategy of Solid
Waste Management by 2007, which included the contents of the previously
established technical guidance for the management of solid waste formulated in
2005 by CEA, considering as strategies to promote the installation and

adequateness of facilities for the proper management of the waste.
Effectiveness

The effectiveness of the Project is moderate by the time of Mid-term review

and expected to be high in order that activities to be proposed are conduced as
planned in the remaining period of the Project as shown below:

(1) Degree of achievement of the Project Purpose

Several technologies are under development and some of them showed
their applicability at laboratory test levels. However, the field scale study,

which encompasses verification in situ of all developed technologies in the
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3.3.

(2)

3)

Project, is under discussion on the definition of location and scale,
Contribution of the outputs to Project Purpose achievement

The proposed Project frame changing the terms of Output 1 and some
internal activities among the Project activities makes more logical their

relationships.

The Guide proposed in behalf of original guideline will be consistent with
the necessify of Sri Lankan side requiring technical specifications for
designing, operating, and maintaining the waste landfills in future. The
Guide composed by the results from Qutputs 1 to 4 has direct relationship

with the activities concerned.
Positive factors and negative factors

External conditions such as strikes at universities affected the smooth

progress of Project activities, especially activities of Qufputs 3 and 4.

The importation of some chemicals and low-level radioactive emission
accessory were delayed since this was first experience under SATREPS,

consequently affecting the smooth progress of some Project activities.

Efficiency |

The efficiency of the Project is moderate as shown below:

Strikes at universities, and delay on the availability of analytical equipment

highly affected the conduction of Project activities, especially the monitoring

works of Oufput 3 and the laboratory tests of Qutput 4.

Nevertheless, research works for the development of technologies concerning

design, operation, and maintenance of waste Jandfills achieved outcomes

developing scientific papers on the matter that were published in Sri Lankan and

international journals and conference proceedings.

28



3 .4'

3.5.

Impact

Impact is expected to be high as shown below:

The separate laboratory dedicated for environmental monitoring of solid waste
management at landfills being established at UOP is a highly visible and tangible
output from the Project.

The technology transfer to Sri Lankan counterpart researchers is high in terms
of number of researchers involved and of scientific papers developed.
Nevertheless, it is still pending on tangible outcomes that must encompass the

contents of the Guide.

Awarerness concerning to the necessity of adequate waste landfills is increasing,
especially by the decision makers at local authorities of Central and Southern

Provinces, throughout workshops held in the Project.
Sustainability

The Team observed that sustainability still remains to be monitored at this stage
of the Project. However, the situation found that sustainability depends highly on
strong commitment by the stakeholder’s organizations such as the Ministry of
Higher Education, the Ministry of Environment and Renewable Energy, and the

Ministry of Local Government and Public Councils.
(1) Organizational and policy sustainability

Policy on solid waste management in Sri Lanka seems to be improved due
to CEA is revising their concerned strategies and plans with the purpose to
adequate the existing open dumps for waste to be adequate in the form of
sanitary landfills. Moreover, it is expected to use the Guide of the Project as
a technical standard to be used in the process of environmental impact

assessment associated to construction of waste landfills,

NSWMSC is also expecting the Guide to be disseminated for its use at
local authority levels. If cost performance of technical specifications of
developed technologies concerned to waste landfill sites is satisfactory, the

possibility for the application will increase.
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The foremost important contribution is the availability of laboratory for
the conduction of monitoring and laboratory testing activities. The
construction of a new laboratory for installing the provided equipment is
ready and its operation managed under SATREPS. This situation makes less
vulnerable to future strikes, if any. In addition, UOP is aiming in the future to
have a certified laboratory under the norms of Sri Lanka Accreditation Board
(SLAB) using the SOPs and QAQC protocols to be achieved by this Project.
This approach can contribute in the sustainability of the analytical laboratory
at UOP,

Financial sustainability

The continuance of research activities, operation and maintenance of
laboratories including personnel assignment and allocation of budget for
inherent provisions and expenses should be cleared in order to assure
financial sustainability for the remaining period of the Project and after the

Project term.

Sri Lankan stakeholders are considering to allocate a budget for the
conduction of environmental monitoring activities of waste disposal sites

using the equipment provided by the Project.
Research and development sustainability

The research activities for the design, operation, and maintenance of waste
landfills are conducting taking into account the local requirements and local
availabilities. In that sense, technologies developed under the activities of

Output 4 are highly sustainable.

The management of GIS software for producing hazard maps requires also
additional training for its operation. The planned training course is expected

to help this requirement.

Operation and maintenance of analytical equipment requires further
technical assistance. Especially, atomic absorption spectrometer and
liquid/gas chromatographers are needed for intensive training for proper

management, Past experience wusing mass.spectroscopy added gas
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chromatographer is inexistent among the involved institutions including IFS,

It is desired that the Sri Lankan side uses the guideline for adequately
monitoring leachate from the current waste dumping sites according to
environmental norms. The field scale study should serve as model to
scaling-up at local authorities, However, the lack of funding for this

approach makes uncertain the application of developed technology.
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Chapter 4. RESULTS OF REVIEW

5.1.

5.2.

Conclusions

The Team reconfirmed that the Project activities in general are progressing well
with adequate information collections, assessing risk, initial monitoring
experience, identifying waste landfill technologies, establishment of the laboratory,
capacity development, and dissemination of knowledge among scientific
community, The Team also confirmed that the Project developed the favourable
network between Japanese and Sri Lankan researchers that would contribute to

acceleration of the Project activities in the later period.

While, some activities are behind the schedule comparing to the original plan
due mainly to the delay of the equipment installation, it is expected that the
Project Purpose will be achieved if both sides implement the Project activities
rigorously based on the revised plan of operation as shown in Annex 4 which was

approved by the both sides.
Recommendations
(1) Necessity of sharing crucial information

The Outputs and the evaluation indicators of the Project had been revised
at JCC of March 2012, However, the Team confirmed that some evaluation
indicators were revised and agreed by JCC without prior consultation with

the project stakeholders.

In order to achieve the Project Purpose as scheduled, it is necessary to
share information timely and effectively among all the party concerned.
Especially, crucial matters for the Project management such as changes of
Project activities and evaluation indicators should be shared and obtained
consent among stakeholders before commencement of activities based on a

revised plan of operations.
(2) Promotion of equipment utilization

The Team observed that all equipment arrived at the designated Project

sites where the Japanese technician is setting up most of equipment and is
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conducting operational guidance. Portable equipment provided by the Project
is already in use.

On the other hand, the Sri Lankan side explained that necessary
procedures to hire technicians for operation and maintenance of the

equipment are on-going.

In order to make up for the delay of the Project activity, the Team requests
the Sri Lankan side to hire technicians responsible for operation and

maintenance of the equipment as soon as possible in sustainable manner.

In addition, the Team requests the Japanese researchers to give intensive
technical guidance on how to use the equipment for research activities in
order that the Sri Lankan C/Ps carry out planned research activities

autonomously within the Project period.
Field scale study for the verification of developed technology

The Team confirmed that contents of the field scale study described in
Output 4 are currently under consideration by the Task Force constituted by
Project stakeholders. It is necessary to agree the contents among the
stakeholders promptly taking into account the following points:

1. The field scale study should be designed to verify technologies
developed by Outputs 3 and 4 and to show outcomes clearly
during the Project period;

2. The field scale study should be conducted with the planned
budget; and

3. Results of field scale study should be disclosed to the Sri Lankan
stakeholders from an early stage of the study aiming at

dissemination of the developed technologies across the country.
Clarification of the Guide and its dissemination

The Team confirmed that the Guide, which is the final outcome of the
Project, would contain all major outcomes from the Outputs 1 to 4. The first
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draft document that is planned to be completed by June 2014 should share
promptly with JICA, JST and the potential users of the Guide in Sri Lanka,
in order to reflect their éomments on the Guide. Furthermore, it is necessary
to share the information of the Guide from the initial stage with potential
users of the Guide in Sri Lanka and interested parties aiming at its

application to social activities.

Strengthening of the Project implementation system for the assurance of

sustainability

The research experiment system which will be established by the Project
activities is an advanced one in Sri Lanka. In this regard, it is required that
the system be maintained and be promoted as a reference model in the future
not only in the research field covered by the Project, but also in other

research fields,

From the viewpoint of assuring sustainability of the established system,
the Team strongly requests the Sri Lankan side including the Ministry of
Higher Education, University of Peradeniya, Institute of Fundamental
Studies, University of Ruhuna and other authorities concerned to collaborate
in strengthening the Project implementation system by way of sufficient
assignment of researchers and technicians needed for operation and
maintenance of the equipment and allocation of corresponding budget not

only during the Project period, but also after the Project completion.
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Annex 1. Master Plan and Plan of Operation (FO)

1. Master Plan (ver.2)

‘Project Purpose;

Strengthen research and development capacities on pollution conirol and environmental restoration technologies of
waste landfill sites; therefore, contribute to the sustainable solid waste management in Sri Lanka.

Indicator: The guideline for sustainable and applicable designs, operation and management at landfills (2016) is
proposed to Ministry of Local Government and Provincial Councils and Ministry of Environment.

Output 1:
Formulate concept of guideliné for planning, managements and maintenances for waste landfills sites in Sri Lanka

Activity 1-1:
Review SWM and its policy in Sri Lanka and grasp issues on it.

Activity 1-2:

Survey organization, human resources, budget, technical capacities etc. related on SWM at Udapalatha PS/Gampola
UC and Hambantota MC.

Activity 1-3:
Define items and contents of the puideline that is going to be formulated based on the results of 1-1 and 1-2.

Adctivity 14:

Hold a workshop(s) to relevant stakeholders involved in SWM to obtain opinions about the result of 1-3 and reflect
these opinions to the proposed contents,

Indicator 1.1:

Issues on solid waste management at local municipalities and legislative framework in Sri Lanka are defined. Further,
social, economical, technical restrictions based on the social ¢apacity assessment (SCA) on solid waste management
are identiffed.

Indicator 1.2:

Solid waste management plans for more than two local municipalities are proposed, cooperating with Sri Lankan
counterparts.

Indieator 1,3;

At least two peer-reviewed papers related to SCA and solid waste management plans are accepted and published in
international journals,

Output 2: :
Define methodology of appropriate site selection for new waste landfills.

Activity 2-1:
Find technical conditions for appropriate new waste landfill site selection,

Activity 2-2:
Find social and economical conditions for appropriate new waste landfill site selection,
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Activity 2-3:
Collect data according to 2-1 and 2-2 in Udapalatha PS/Gampola UC and Hambantota MC areas.

Activity 2-4;
Analyse data collected at 2-3 and define methodology for new waste landfill site selection,

Activity 2-5;

Prepare procedures for new waste landfill site selection based on 2-4.

Activity 2.6:

Hold seminars, issue newsletters, paper supplements, release on website and present at conferences to share
knowledge and experiences through activities from 2-1 to 2-5 with not only researchers but also persons concerned
with SWM,

Indicator 2,1

Manual with required items and tools for new waste landfill site selection is prepared and recognized by people con-
cerned on waste management.

Indicator 2.2:

At least one peet-reviewed paper related to new waste landfill site selection is accepted and published in intemational
Journai(s).

Output 3:

Monitor existing landfills and its surroundings to grasp environmental situations.

Activity 3-1:

Collect data and information for making a monitoring plan.

Activity 3-2:

Conduct preliminary analysis and define activities for monitoring.

Activity 3-3:

Make a monitoring plan including monitoring locations, items, frequency, equipment, etc, according to the result of
32,

Activity 3-4:
Implement quality assurance and quality conirel (QAQC).

Activity 3-5:

Establish monitoring system, improve monitering laboratories and strengthen capacity of involved persons according
to the plan at 3-3 and make manuals for monitoring procedures.

Activity 3-6:
Monitor the landfills and those surroundings according to the manual made at 3-5.

Activity 3-7:
Predict transport of pollution plumes and conduct risk assessments by analysing monitoring data.

Activity 3-8:

Hold seminars, issue newsletters, paper supplements, release on website and present at conferences to share
knowledge and experiences through activities from 3-1 to 3-7 with not only researchers but also persons concerned
with SWM.
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Indicator 3.1;

Procedures and reports on Quality Assurance and Quality Control (QAQC) for more than 29 items in water quality
and 6 items in landfill gases are made available by counterparts in Sri Lanka.

Indicator 3.2:
Fate and transport in target contaminants at existing landfills are estimated with the prediction accuracy of £100%.

Indicator 3.3:

At least two peer-reviewed papers related to identification of poliution characteristics and its seasonal fluctuation are
accepted and published in international journals.

Indicator 3.4:

At least two reviewed papers related to identification of pollution characteristics and its seasonal fluctuation are ac-

cepted and published in internationat conference proceedings,

Output 4:
Develop pollution control and environmental restoration techniques for waste landfill sites.

Activity 4-1:

Based on !-4 and 3.7, examine materials and methods for leachate treatment, develop applicable leachate treatment
system, and strengthen capacity of involved persons.

Activity 4-2:

Based on 14 and 3-7, examine materials and methods for seepage control, develop applicable segpage control sys-
tem, and strengthen capacity of involved persons.

Activity 4-3:

Based on 1-4 and 3-7, examine geotechnical characteristics at weste landfill sites, develop applicable methods for
slope stability and prediction of settlement for waste landfill layers, and strenpthen capacity of involved persons.

Activity 4-4:

Based on 1-4 and 3-7, examine materials for capping, develop applicable capping system, and strengthen capacity of
involved persons.

Activity 4-5:

Based on 1-4 and 3-7, examine materials for permeable reactive barrier, develop applicable technique for permeable
reactive barrfer system, and strengthen capacity of involved persons.

Activity 4.-6:
Make a field scale study plan for examining developed techniques from 4-1 to 4-5.

Activity 4-7:
Implement a field scale study according to the plan made at 4-6.

Activity 4-8;
Reflect the result at 4-7 to techniques developed at 4- to 4-5.

Activity 4-9:
Summarise results from 4-1 to 4-8 to the report.

Activity 4-10:

Hold seminars, issue newsletters, paper supplements, release on website and present at conferences to shake
knowledge and expetiences through activities from 4-1 to 4-9 with not only researchers but also persons concerned
with SWM.
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Indicator 4.1:

At least five peer-reviewed papers related to poflution control and environmental restoration technologies for waste
landfill sites are accepted and published in international journals,

Indicator 4.2:

At least five reviewed papers related to pollution contro! and environmental restoration technologies for waste land-
fill sites are accepted and published in intemational conference proceedings.

Indicator 4.3;
A model on pollution control and environmental restoration technologies based on the results from field scale study is

proposed and verified, summary reports on pollution control and remediation at waste landfills are made available.

QOutput 5:
Finalise the guideling for sustainable and applicable planning, maintenances and operations for waste landfills

Activity 5-1:

Propose combined methods using output 1 to 4 with low-cost, low maintenance and low environmental impacts.

Activity 5-2:
Produce potential maps for new waste landfill sites in the areas of Udapalatha PS/Gampola UC and Hambantota MC,

Activity 5-3:

Propose a standard monitoring method for new sites.

Activity 5-4:

Propose monitoring and methods for reducing environmental impacts for existing waste landfill sites at Udapalatha
PS/Gampola UC and Hambantota MC.

Activity 5-5:
Hold a workshop to share knowledge and experiences from 5-1 to 5-4.

Activity 5-6:
Reflect comments at 5-5 and finalise the guideline for sustainable and applicable landfill planning, operations and
maintenances in Sri Lanka.

Indicator 5.1:

Potential maps for new waste landfill site are made in more than two local municipalities,

Indicator 5.2:

Envitonmental monitoring based on the proposed monitoring standard is implemented at more than two local munic-
ipalities.

Indicator 5.3:

‘The guideline for sustalnable and applicable designs, operation and management at waste landfills is finalized and is
proposed to Ministry of Local Government and Provincial Councils and Ministry of Environment,

Annex 1-4
—77—




1. Plan of Operation (PO) (ver.3)
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Annex 2. List of Interviewees

Name ' Institation . Title

Dr. Sunil Jayantha Ministry of Higher Education Secretary

Nawaratne

Mr. G.M.R.D. Aponsu Ministry of Higher Education Director
Directorate of Plamming Mid-term Review Evaluator

Task Force Meeting member

Mr. K. Ajith I. Da Siiva | Ministry of Environment and Director
Renewable Energy Mid-term Review Evaluator
Directorate of Policy and Planning

Dr.RM.S. K Central Environmental Authority Director

Ratnayake Directorate of Environment Pollution Task Force Meeting member
Contro]

Dr. S. M. S. Samarakoon | Central Environmental Authority Deputy Director
Directorate of Laboratory Services

Mr. R.P. Jayasinghe National Solid Waste Management Director
Support Center Mid-term Review Observer

| Task Force Meeting member

Dr. Atula Senaratne University of Peradeniya Vice-Chancellor

Dr. Rajapaksha K. University of Peradeniya Dean

Leelananda Faculty of Engineering Project Director

Dr. Gemunu Herath University of Peradeniya Senior Lecturer (Environmental
Faculty of Engineering Engineering)

Project Manager

Dr. M. I. M. Mowjood

University of Peradeniya
Faculty of Agriculture

Department of Agricultural
Engineering

Senior Lecturer (Environmertal
Engineering)

Dr. Chandana
Kurukulasuriya

University of Peradeniya
Faculty of Engineering
Department of Civil Engineering

Senior Lecturer

Dr. C. S, Kalpage

University of Peradeniya

Departinent of Chemical & Process
Engineering

Senior Lecturer

Dr. Shameen Jinadasa

University of Peradeniya
Faculty of Engineering

Senior Lecturer

Dr, Gamini Senanayake

University of Ruhuna

Vice Chancellor
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Name Institution Title
Dr. A M.N. University of Ruhuna Deputy Vice Chancellor
Alagiyawanna
Dr. P. D, Chandana University of Ruhuna Dean
Perera Faculty of Engineering
Dr. Harsha TUniversity of Ruhuna Senior Lecturer
Sooriyaarachchi Faculty of Engineering
Department of Civil and
Environmental Engineering
Dr. N. H. Priyankara University of Ruhuna Senior Lecturer
Faculty of Engineering
Department of Civil and
Environmental Engineering
Dr. W, K. C. N. Dayanthi { University of Ruhuna Senior Lecturer
Faculty of Engineering
Dr. C. B. Dissanayake Institute of Fundamental Studies Director

Dr. Meththika Vithanage

Institute of Fundamental Studies
Chemical & Environmental Systems
Modeling Research Group

Research Fellow/Group Leader

Mr. Eraj Ravindra
Fernando

Hambantota Municipal Council

Mayor
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Annex 3. Result of Inputs

1. Input from Japanese-side

Inputs from the Japanese side so far have been as follows:

)] Dispatch of experts:
Man days up to March
: . 2013
Name = Institution _ Title. " Period | Qutput |- , : :
o C _— . Sri
-Japan Lanka Total
Norio Tanake Saitama Professor 2010/06- 4,5 16| 13| 29
University
Ken Kewamoto Saitama Professor 2010/06- 4,5 2 35| 77
University
Toshiko Komatsu | Srama Professor 2010/06- 4 of 5| s
University
JunjiYagisawa Ssu‘tama‘ Assistant Professor | 2010/10- 4 5 10 15
University
Shingo Asamoto Smtama_ Assistant Professor | 2011/10- 4 5 10 15
University
Shoichiro Saitama Assistant Professor | 2010/10-2013/09 | 4 5 o| s
Hamamoto University
Satoshi lijima Saitama Professor 2010/06- L5 27| 3| el
University
. . Saitama
Yutiko Miyao University Professor 2011/04- 1 0 0 0
TakehiroKoide | Soiemd Posdoc Researcher | 2011/06- 3,4 | s3| 25| am
Univetsity
The
Hiroyasu Sato University of | Associate Professor | 2012/01- 4 0 0 0
Tokyo
Center for
) Senior
Masanao Nagamori | L ironmental 2010/06- 3,5 2| x| 52
Science in Researcher
Seitama
Center for
Youichi Watanabe Environmental | Director 2010/06- 3 19 0 19
Science in
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Name

Institution

Title

Period

Qutput

Man days up to March
2013

Sri

Lanka Total

Japan

Saitama

Yugo Isobe

Center for
Environmental
Science in
Saitama

Manager

2010/06-

19 18 37

Takeshi Komai

National
Institute of
Advanced
Industrial
Science and
Technology

Director

2010/06-2013/03

15 0 15

Ming Zhang

National
Institute of
Advanced
Industrial
Science and
Technology

Geo-Environmental
Research Group
Leader

2010/06-

2,5

13 10 23

Yasuhide Sakamoto

National
Institute of
Advanced
Industrial
Science and
Technology

Senior researcher

2010/10-

15 10 25

Junko Hara

National
Institute of
Advanced
Industrial
Science and
Technology

Senior researcher

2012/04-

Mariko Watanabe

National
Institute of
Advanced
Industrial
Science and
Technology

Assistant
researcher

2011/08-2013/03

Shunji Matsuoka

Waseda
University

Professor

2010/06-

1,5

20 13 33

KwangHo Lee

Waseda
University

D2

2011/04-

13 114 | 127
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Training in Japan

Training Period Training context Training institution/location Name Institution Title
G.B.B.Heath | UOP Senior
Research Lecturer
coordination. seminar Saitama University, Waseda Seni
h iversi enior
2011/11/02-22 | participation, visiting | oo oroids CESS, AIST, | €., Kalpage | UOP | 0
21 days waste management Environmental
N clitcs, taning on | Menagement Centor, Weste | 4 Senior
es, tralning treatment facility Alagi UOR L
cquipment usage aglyawanna ecturer
L. Mangalika NSWMSC | Director
(I:{:s::ir:z::ion seminar Saitama University, Waseda
2012/09/09-22 | participation, visiting g:if:ojﬁyeﬁiss AIST,  Retrvake | CEA Director
{14 days) waste management Management Center. Waste ) o4 EPC unit
facilities, training on seront wonien
. treatment facility
equipment usage
G.B. B. Herath | UOP Senior
Lecturer
M. LM Senior
Mowjood vor Lecturer
Research
. . Saitama University, Waseda . i
coordination, seminar University, CESS ¥ AIST }{ fd S.N UoP fz:ﬂf
2012/11/07-24 | participation, visiting Environm;ntal ? ? Inacgeasa Urer
(18 days) wa§t.e.manag:e|.nent Management Center, Waste | W.K.C.N. UOR Senior
fac'!m%’ tainingon o tment facility Dayanthi Lecturer
equipment usage
N.H. Senior
R
Priyankara uo Lecturer
L.C. Senior
Kumukulasuriya uor Lecturer
G.B.B. Herath | UOP Senior
Lecturer
C. S. Kalpage UoP Senior
Research Lecturer
coordination. seminar Saitama University, Waseda )
articinatio ’sisitin University, CESS, AIST, K.B.S. N. uop Senior
2013/01/08-19 f;as:e‘zl P % | Environmental Jinadasa Lecturer
facilities traginin on Management Center, Waste Malika Senior
L & treatment facility Pi I gop y
equipment usage innawela ecturer
S. Ratyanake CEA Director
W.K.C.N. Senior
Dayanthi | UoR Lecturer
Annex 3-3




3) Provision of machinery and equipment:

‘Machinery/equipment

Responsible
entity

. Current
status

Purpose

Experimental system for evaluating environmental analyses and impacts at waste disposal site

Portable GPR meter (Geophex UoP Cne unit in Survey of internal structure of existing
GEM-2) operation landfills (Qutput 3}
Weather station and data logger UOP UOR Two unitsin | Record of meteorological data of existing
(FieldMini) ? operation landfill sites (Qutput 3)
Atomic absorption UoP Oneunitin | Quantitative analysis of cations and metals
spectrophotometer (AAS) (AA-6200) operation contained in water samples (Outputs 3, 4)
Constant temperature shaker One unit in
(AT-12R) UoP operation Used for laboratory tests (Qutputs 3, 4)
Portable UV-Vis spectrophotometer UOR One unit in Quantitative anatysis of ammonium
(UVMini-1240) operation contained in water samples (Cutputs 3, 4)
UV/Vis spectrophotometer UOP One unitin Quantitative analysis of ammonium
(UV-2700) operation contained in water samples (Cutputs 3, 4)
One unit in Quantitative analysis of carbon and
CN analyzer (FLASH2000) UoP . nitrogen contained in waste/soil samples
operation
(Output 3)
Centrifuge (SUPREMA21) uop One unitin ;4 for laboratory tests (Outputs 3, 4)
operation
Distilled water plant (WG250) UoP One ur.ut " Used for laboratory tests (Outputs 3, 4)
operation
One unit in Measurement of ignition loss of waste
Muffle fumace (FO310) vor operation sarnples (Qutput 3)
. Two units in
Auto titrator (AT-610-ST) UOPR, IF§ \ Used for laboratory tests (Qutputs 3, 4)
operation
Draft chamber (CBK-Sc15-FH) uor g::;t?:nm Used for laboratory tests (Outputs 3, 4)
Unintermupted power supply UOP, UOR, Three units
(USF-2321) IFS in operation Used for laboratory tests (Outputs 3, 4)
Microwave digesting system vop One unit in Quantitative analysis of heavy metals
(Multiwave3000) operation contained in waste/soil samples (OCutput 3)
One unit in Quantitative analysis of organic carbon
TOC-TN Analyzer (TOC-LCSH) UoP operation and nitrogen contained in water samples
P (Outputs 3, 4)

- Two units in | Quantitative analysis of anions contained
Liquid chromatograph (LC-20A) UOR, IF§ aperation in water samples (Outputs 3, 4)
High-performance liquid UoP One unitin | Quantitative analysis of organophosphate
chromatograph (LC-20A) operation bearing agrochemicals contained in waste
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. Responsible Current
Machinery/equipment entity status Purpose
samples (Output 3)
One unit in Qualitative analysis of composing gases of
Gas Chromatograph (GC-2014ATF) | UOP . interstitial air samples taken from landfills
operation
(Output 3}
, - Quantitative analysis of volatile organic
Gas Chromatograph with mass IFS One unit in compounds in water and gas samples taken

spectrometer (GCMS-QP2010Ultra)

operation

from landfills (Qutputs 3, 4)

Experimental system for evalvating ground strength and stability at waste disposal site

High-performance tri-axial

Testing landfill sites and soils strength

compression system for waste UOE, UOR ?;:;:;:;s n under deformation, compression, and
samples (§G2008) P internal friction stresses (Qutputs 3, 4)
, . . Testing landfill sites and soils strength
High-performance simple shear test UOP, UOR Two ufnts in under normal and shear stresses (Outputs
system (SG20081} operation 3, 4)
Others
Groundwater reactive transport UOP. UOR Two units in | Estimation of landfill stability and
modelling software (PLAXIS) ? operation subsidence (Output 4)
Software for hydrological modelling | UOP, UOR, Three units OIS nflalysxs for env:r?nmental hazan:l
(Arc GIS) IFS in operation | MePPIng for the selection of landfill site
P (Outputs 3, 4)
. . One unit in
Multimedia projector uop operation Outputs 1, 2, 3, 4
Deskiop computer UOP, UOR Two ufuts " Outputs 2, 3, 4
operation
Color printer UORUOR | WOUMMSIn | ) \its1,2,3,4
operation
. . . , Two units in
Digital camera with accessories UOF, UOR . Outputs 3, 4
operation
Lapton computer UQP (2), Three units | Field data collection and modelling
piop P UQOR in operation | (Outputs 2, 3, 4)
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2. Input from Sri Lankan-side

Inputs from the Sri Lankan side so far have been as follows:

(1) Sri Lankan Counterparts are assigned as follows:

Name Institution Title Period Output
G. B. B. Herath University of Peradeniya Senior Lecturer 2010/06- 4,5
L. C. Kurukulasuriya University of Peradeniya Senior Lecturer 2010/06- 4,5
C. S. Kalpage University of Peradeniya Senior Lecturer 2010/06- 34
K. B. 8. N. Jinadasa University of Peradeniya Senior Lecturer 2010/06- 1,5
Malika Pinnawela University of Peradeniya Senior Lecturer 2013/04~ 1
A. M. N Alagivawanna | University of Ruhuna Senior Lecturer 2010/06- 4
N. H. Priyankara University of Rubuna Senior Lecturer 2010/06- 1,3,4
M. I, M. Mowjoed University of Peradeniya Senior Lecturer 2010/06- 3,5
M. Vithanage Institute of Fundamental Studies Senior 2010/06- 2,4,5

Researcher
W. K. C. N. Dayanthi University of Ruhuna Senior Lecturer 2010/06~ 2,3, 4
L. Mangalika National Solid Waste Management Dircctor 2010/06-2013/03 I
Support Center
. National Solid Waste Management | _, 2013/04-
R. P. Jayasinghe Support Center Director L5
S. Ramayake Ceniral Environmental Authority S;;:ctor EpC 2010/06- 1,5
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Annex 4, Evolution of Project Profile

Record of Discussions
(February 2011)

. Joint Coordinating Committee
B ‘(Approv:ed in March 2012 and ratified in March 2013)

Proposal
(December 2013)"

Project Purpose:

Strengthen research and development capacities on pollution controf and ¢nvironmental restoration technologies of waste landfill sites; therefore, contribute to the sustainable solid waste

management in Sri Lanka.

Indicator:

The guideline for sustainable and applicable designs, oper-
ation and management at landfills is proposed to Ministry
of Lacal Government and Provincial Councils and Ministry
of Environment.

Indicator: The guideline for sustainable and applicable de-

signs, operation and management at landfills (2016) is
proposed to Ministry of Local Gevemment and Provincial
Coungils and Ministry of Environment.

Indicator: The guide for sustainable planning, manage-
ment, and pollution control of waste landfills in Sri Lanka
(2016) is formulated jointly with Ministry of Local Gov-
emment and Provincial Councils and Ministry of Environ-
ment.

Outpaut 1:

Formulate concept of guideline for planning, managements and maintenances for waste landfills sites in Sri Lanka

Qutput 1: .

Identify policy framework of solid waste management in
Sri Lanka and recognize and assess components of social
capacity. ’ :

Activity 1-1:

Review SWM and its policy in Sri Lanka and grasp issues on it.

Activity 1-2:

Survey organization, human resources, budget, technical
capacities etc, related on SWM at Gampola Urban Council
and Hambantota Urban Council.

Activity 1-2:

Survey organization, human resources, budget, technical
capacities etc. related on SWM at Udapalatha PS/Gampola
UC and Hambantota MC.

Activity 1-2:

Survey organisation, hurman resources, budget, technical
capacities, waste streamn from generation to final disposal,
public consciousness related on SWM at Central and
Southern Provinces.

Activity 1-3:

Define items and contents of the guideline that is going to be formulated based on the results of 1-1 and 1-2,

(To be moved to Qutput 5 as Activity 5-1)

Activity 1-3:
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Re.cord of Discussions
{February 2011)

Joint Coordingting Committee
{Approved in March 2012 and ratified in March 2013)

_ Proposal
(December 2013)

- —

Find soctal and economical conditions for appropriate new
waste landfill site selection.

Activity 1-4:

Formulate draft of action plans for selected local authorities
in Sri Lanka,

Activity 1-4:

Activity 1-5:
Hold a workshep(s) o relevant stakeholders involved in SWM to obtain opinions about the result of 1-3 and reflect these opinions to the proposed contents,

Indicator 1.1:

Issues on solid waste management are identified at local
municipalitics and capacity assessment on waste manage-
ment is implemenied to municipalities.

Indicator 1.1:

Issues on solid waste management at local municipalities and legislative framework in Sri Lanka are defined, Further, so-
cial, economical, technical restrictions based or the social capacity assessment (SCA) on solid waste management are

identified.

Indicator 1.2:

Summary of contents for the guideline is made and recog-
nized by relevant stakeholders involved in solid waste
management (SWM)},

Indicator 1.2:

Solid waste management plans for more than two local
municipalities are proposed, cooperating with Sri Lankan
counfterpasts.

Indicator 1.2:

Draft action plans for at least three logal municipalities are
proposed, cooperating with Sri Lankan counterparts.

Indicator 1.3:

At least two peer-reviewed papers related to SCA and solid
waste management plans are accepted and published in in-
ternational journals,

Indicator 1.3:

At least two peer-reviewed papers related to SCA and solid
waste management plans are accepted and published in in-
ternational conference proceedings.

Output 2:
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Record of Discussions Joint Coordinating. Committee

. (February 2011)

1" (Approved in March 2012 and ratified in March 2013).

Propbsa] E

Define methodology of appropriate site selection for new waste landfills.

Av : '(_'i)'écember 2013) .

Activity 2-1;

Find technical conditions for appropriate new waste landfill site selection.

Activity 2-2:

Find social and economical conditions for appropriate new waste landfill site selection,

(To be moved to Output 2 as Activity 1-3)

Activity 2-3:

Collect data according to 2-1 and 2-2 in Gampola Urban
Council and Hambantota Urban Council areas,

Activity 2-3:

Collect data according to 2-1 and 2-2 in Udapalatha
PS/Gampola UC and Hambantota MC areas.

(To be included in Activity 2-1)

Activity 2-4:
Analyse data collected at 2-3 and define methodology for new waste landfill site selection.

Activity 2-2:

Prepare hazard maps to be used for site selection based on
the analysis of collected data in 2-I and technical methods.

Activity 2-5:
Prepare procedures for new waste landfill site selection based on 2-4.

Activity 2-3:

Prepare procedures for new waste landfill site selection
based on 2.2,

Activity 2-6:

Hold seminars, issue newsletters, paper supplements, release on website and present at conferences to share knowledge
and experiences through activities from 2-1 to 2-5 with not only researchers but also persons concemed with SWML

Activity 2-4:

Hold seminars, issue newsletters, paper supplements, re-
lease on website and present at conferences to share
knowledpe and experiences through activities from 2-1 to
2-3 with not only researchers but also persons concerned
with SWM.

Indicator 2.1:

Manual with required items and tools for new waste landfill site selection is prepared and recognized by people concerned on waste managerment.

/ Indicator 2.2:
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Record of Discussions
(February 2011)

Joint Coordinating Commities
{Approved in March 2012 and ratifiedin March 2013)

Propossal
(December 2013)

At least one peer-reviewed paper related to new waste landfill
Jjoumal(s).

site selection is accepted and published in international

Indicator 2-3:

The Project’s website contains information on results of
seminars, published newsletters, paper supplements, etc. of
Output 2.

Output 3:

Monitor existing andfills and its surroundings to grasp environmental situations.

Activity 3-1:

Collect data and information for making a monitoring plan.

Activity 3-2;

Conduct preliminary analysis and define activities for monitoring.

Activity 3-3:

Make a monitoring plan including monitoring locations, items, frequency, equipment, etc. according to the resuit of 3-2.

Activity 3-4:
Implement quality assurance and quality control {QAQC).

Activity 3-5:

Establish menitoring system, improve monitoring laboratories and strengthen capacity of involved persons according to the plan at 3-3 and make manuals for monitoring procedures.

Activity 3-6:

Monitor the landfills and those surroundings according to the manual made at 3-5.

Activity 3-7:

Predict transport of polhution plumes and conduct risk assessments by analysing monitoring data.
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Rgcorgl' of Discussions
(Febrnii-y 2611)

~ Joint Coordmaﬂng Committée
(Approved in Mnrch 2012 and rahﬁed in March 2013)

_ --Pr_dpospi _
- (December 2013)

Activity 3-8:

Hold seminars, issue newsletters, paper supplements, release on website and present at conferences to share knowledge and experiences through activities from 3-1 to 3-7 with not only

researchers but also persons concerned with SWM,

Indicator 3.5:

Procedures and reports on Quality Assurance and Quality
Contro] are made available.

Indicator 3.1:

Procedures and reporis on Quality Assurance and Quality
Control (QAQC) for more than 29 iterns in water quality
and 6 items In landfill gases are made available by coun-
terparis in Sri Lanka.

Indicator 3.1:

Procedures and reports on Quality Assurance and Quality
Control (QAQC) for relevant items in water quality and
landfill gases are made available by counterparts in Sri
Lanka.

Indicator 3.2:

Fate and transport in target contaminants at existing landfills are estimated with the prediction accuracy of £:100%,

Indicator 3.1:

Peer review papers related to identification of poliution
characteristics and its seasonal fluctuation arc accepted and
published in local and infernational journal(s) including at
least one international journal,

Indicator 3.3:

At Jeast two peer-reviewed papers related to identification of pollution characteristics and #ts seasonal fluctuation are ac-

cepted and published in international journals.

Indicator 3.3:

Proper observation reports are made available at each site,

Indicator 3.4:

Proper observation reports are made available at each siie,

Indicator 3.4:

Summarised documents are uploaded in public domains
periodically.

Indicator 3.5;
Summarised documents are uploaded to Project’s website.

Indicator 3.4:

Indicator 3-6:
At Teast two reviewed papers related fo identification of pollution charecteristics and its seasonal fluctuation are accepted and published in international conference proceedings.

Indicator 3-7;

The Project’s website contains information on results of
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Record of Dlscusslons
(February 2011)

Joint Coordinating Commlttee

(Approved in March 2012 and rahﬁed m March 2013) : I

. l;rﬁposals'
(December 2013)

seminars, pubhshed newsletters, paper supplcments, ete. of
Output 3.

- Output 4

Develop poliution control and environmental restoration techniques for waste landfill sites.

Activity 4-1:
Based on 1-4 and 3-7, examine materials and methods for leachate treatment, develop applicable teachate treatrnent sys-
tem, and strengthen capacity of involved persons,

Activity 4-1:

Based on 5-1 and 3-7, examine materials and methods for
leachate treatment, develop applicable leachate treptment
system, and strengthen capacity of involved persons.

Activity 4-2:

Based on 1-4 and 3-7, examine materials and methods for secpage control, develop applicable seepage control system, and
sirengthen capacity of involved persons.

Activity 4-2:;

Based on 5-1 and 3-7, examine materials and methods for
seepage control, develop applicable seepage control sys-
ter, and strengthen capacity of involved persons.

Activity 4-3:

Based on 14 and 3-7, examing peotechnical chamcteristics at waste landfill sites, develop applicable methods for slope
stability and prediction of settlement for waste landfill layers, and strengthen capacity of involved persons.

Activity 4-3;

Based on 5«1 and 3-7, examine geotechnical characteristics
at waste Jandfill sites, develop applicable methods for slope
stability and prediction of settlement for waste landfill lay-

ers, and strenpthen capacity of involved persons.

Activity 4-4:
Based on 1-4 and 3-7, examine materials for capping, develop applicable capping system, and strengthen capacity of in-
volved persons.

Activity 4-4:

Based on 5-1 and 3-7, examine materials for capping, de-
velop applicable capping system, and strengthen capacity
of involved persons.

Activity 4-5;

Based on 1-4 and 3-7, examine materials for permeable reactive barrier, develop applicable technique for permeable reac-
tive harrier system, and strengthen capeacity of involved persons.

Activity 4-5:

Based on 5-1 and 3-7, examine materials for permeable re-
active barrier, develop applicable technique for permeable
reactive barrier system, and strengthen capacity of inveolved
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Record of Discussions ‘ ) . Joint Coordinating Committee o S . 'beposal_

(February2011) - . = (Approved in March 2012 and :aﬁﬁed'inl\l‘_arl:ﬁ;ml':!)' S (December 2013)

persons.

Activity 4-6:
Make a field scale study plan for examining developed techniques from 4-1 to 4-5,

Activity 4-7:
Implement a field scale study aceording to the plan made at 4-6.

Activity 4-8;
Reflect the result at 4-7 to techniques developed at 4-1 to 4-5.

Activity 4-9:
Sutnmarise results from 4-1 to 4-8 to the report.

Activity 4-10;

Bold seminars, issue newsletters, paper supplements, release on website and present at conferences to shake knowledge and experiences through activities from 4-1 to 4-9 with not only
researchers but also persons concemned with SWM.,

Indicator 4.1: Indicator 4.1:

Peer review papers related to pollution control and envi- At least five peer-reviewed papers related to pollution control and environmental restoration technologies for waste land-
ronmental restoration technologics for waste landfill sites fill sites are accepted and published in international journals.

are accepted and published in local and intemational jour-
nal(s) including at lcast four international joumals.

Indicator 4.2: Indicator 4.2:

At least five reviewed papers related to pollution control At least five reviewed papers related to pollution control and environmental restoration technologies for waste landfill
and environmental restoration technologies for wasie land- | sites are accepted and published in international conference proceedings.

fill sites are accepted and published in conference proceed-
ing at intemational conference(s)

Indicator 4.3: Indicator 4.3:
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_ Record of Discussions”
- (February 2011)

Jomt Coordmatmg Comm:ttee

(Approved |r| March 2012 and ratlﬂed in March 2013)

Pf;:ﬁosnl .
(December 2013)

Model fizld scale treatment units are demonsirated.

Indicator 4.4:

Summary reports on pollution control and remediation at
waste landfills are made available,

A model on polIutlon control and enwonmenta] restoration technologies based on the results from field scale study is
proposed and verified, summary reports on pollution contro! and remediation at waste landfills are made available.

Indicator 4-4:

The Project’s website contains information on results of
seminars, published newsletters, paper supplements, ete. of
Output 4.

Qutput 5:

Finalise the guideline for sustainable and applicable planning, maintenances and opératioﬁs for waste landfills

Output 5:

Finalise the Guide for sustainable planning, management,
and pollution control of waste landfills in Sri Lanka

Activity 5-1:

Define items and contents of the Guide that is going to be
formulated based on the results of Quiputs 1to 4.

Activity 5-1:

Propose combined methods using output 1 to 4 with low-cost, low maintenance and low environmental impacts.

Activity 5-2:
Formulate the Guide for sustainable planning, management,
pollution control of waste landfills in Sri Lanka (2016}

jointly with Ministry of Local Government and Provincial
Councils and Ministry of Environsment.

Activity 5-2;

Produce potential maps for new waste landfill sites in the
areas of Gampola and Hambantota Urban Couneils.

Activity 5-2:
Produce potential maps for new waste landfill sites in the

areas of Udapalatha PS/Gampola UC and Hambantota MC.

(To be included in Activity 2-2)

Activity 5-3:

Propase a standard monitoring method for new sites.

(To be included in Activity 5-2)
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‘Record of hiscu‘ssiolis )
(February 2011} .

Joint Coordinating Committee

|- (Approved in March 2012 and rafified'in March 2013) _

. ._l.’ro[-n.)sal )
(December 2013)

Activity 5-4;
Propose monitoring and methoeds for reducing environ-

mental impacts for existing waste landfill sites at Gampola
and Hambantota,

Activity 5-4:

Propose monitoring and methods for reducing environ-
mental impacts for existing waste landfiil sites at Udapala-
tha PS/Gampola UC and Hambantota MC.

Activity 5-5:

Hold a workshop to share knowledge and experiences from 5-1 to 5-4.

Activity 5-3:
Hold a workshop to share knowledge and experiences from
5-2.

Activity 5-6:

Reflect comments at 5+5 and finalise the guideline for sustainable and applicable landfill planning, operations and mainte-

nances in Sri Lanka.

Activity 54:

Reflect comments at 5-3 and finalise the guideline for sus-
tainable planning, management, and pollution control of
waste landfills in Sri Lanka.

Indicator 5.1:

Potential maps for new waste landfill site are made in
Gampola and Hambantota Urban Councils.

Indicator 5.1:

Potential maps for new waste landfill site are made in more than two local municipalities.

Indicator 5.3:

Standard monitoring methed is made for Local Govern-
ments and CEA,

Indicator 5.2;

Environmental monitoring based on the proposed monitoring standard is implemented at more than two local municipali-

ties,

Indicator 5.3:

The guideline for sustainable and applicable designs, oper-
ation and management at waste landfills is finalized,

Indicator 5.3:

The guideline for sustainable and applicable designs, oper-
ation and management at waste landfills is finalized and is
proposed to Ministry of Local Government and Provincial
Councils and Ministry of Environment.

Indicator 5.3:

The Guide for sustainable planning, management, and pol-
lution control of waste landfills in Sri Lanka is finalized
jointly with Ministry of Local Govemnment and Provincial
Councils and Ministry of Environment,

Indicator 5-4:

The Project’s website contains the Guide,
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