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OVERVIEW 

1. The Pilot Program for Climate Resilience (PPCR) is an integral part of the proposed 
Cambodia: GMS Southern Economic Corridor Towns Development Project (or the “Project” - 
hereinafter used in text). The PPCR will promote the mainstreaming of climate resilience in the 
Project. The project promotes the transformation of the Southern Economic Corridor of the Greater 
Mekong Subregion (GMS), from a transport corridor into a full-fledged economic corridor by 
improving priority infrastructure and building institutional capacity in selected towns.   
 
2. The PPCR has supported “Climate Proofing Infrastructure in the Southern Economic Corridor 
(SEC) towns” as part of its first batch of assistance to Cambodia. The “Climate Proofing Infrastructure 
in the Southern Economic Corridor (SEC) towns” was folded into the ADB-funded RETA 7644-REG 
GMS Corridor Towns Development Project, a project preparatory technical assistance. The selection 
of prioritized subsectors has been undertaken by RETA 7644-REG GMS Corridor Towns 
Development Project, and the priority list is as follows: 
 

1. Battambang - Wastewater Treatment Plant 
2. Battambang Flood Control  
3. Bavet - Wastewater Treatment Plant 
4. Neak Loeung - Flood Protection 
5. Poipet - Wastewater Treatment Plant 

 
3. The outcome of the proposed Project is the safe, climate-resilient, cost-effective, all-year 
operational, flood proof, separated wastewater system with treatment plants in Battambang, Bavet 
and Poipet. The Flood Control subproject project in Battambang will protect two selected areas 
against erosion and flooding. In Neak Loeung the outcome is flooding protection of 363 Ha of land 
and a safe access road on the top of the flood protection dike. 
 
4. The PPCR has the following major outputs: (i) civil works for wastewater and flood control 
improvement; (ii) climate resilience, which includes mapping of vulnerability to climate change, 
adjustments to design, implementation of adaptation measures, (iii) efficient project management 
support to the MPWT, (iv) capacity building for facility maintenance/asset management for climate 
resilient infrastructure. Adjustments in civil works based on climate risk assessment are integrated 
into output one and complementary soft measures fall under output two. This document describes 
output two in detail. 
 
5. The PPCR-funded subprojects of the project will enhance climate resilience of the towns by 
ensuring safe and climate-resilient infrastructure providing all-year access and services by 
protecting the roads, wastewater systems, flood control systems, and other infrastructure from the 
impacts of climate change and climate variability, and piloting adaptation measures to protect the 
wastewater and flood protection facilities against long-term risks posed by climate change. Through 
its capacity development measures, the project will improve the project management capacity of 
the local implementing agencies (IAs) to manage and maintain the subprojects in a sustainable 
manner.    
 
On Cooperation/Coordination: 
 During project formulation coordination and cooperation has been done with institutions 

involved in climate resilience initiatives, particular is the Mekong River Commission (MRC). 



2 

 

Studies form other GMS projects on climate resilience also supplemented the project 
preparation such as those prepared under the Cities Development Initiatives for Asia (CDIA).  

 During project implementation, it is expected that there will be consultations with local experts 
(i.e. academe, professional organizations) in the process of preparing the detailed engineering 
designs of the subprojects, to ensure that the appropriate design parameters and specifications 
(i.e. design flood level, local available materials) are properly integrated.  

 Cooperation with Word Bank (WB) at project level is not possible sought this time, as WB 
currently does not have any existing urban sector project portfolio in the proposed towns. On 
the other hand, possible synergies with urban development programs from other donors like the 
German GIZ and KfW in Cambodia will be explored1. 

 
On Participation:  
 During project formulation, various consultation workshops and activities were done with the 

project stakeholders. These include household surveys for the preparation of the Project’s 
Poverty and Social Analysis (PSA), consultation workshops for the preparation of Strategic 
Local Economic Development Plans (SLEDPs), conduct of Key Informant Interviews (KIIs) and 
focus group discussions (FGDs) for safeguards assessment and monitoring and evaluation, 
and discussion and validation of indicators used in the Design and Monitoring Framework 
(DMF).   

 During project implementation, consultations will be done with project beneficiaries (including 
women and private sector) to ensure that all concerns related to previous impacts of flooding 
and disasters can be addressed by the climate resilience measures in the design of the 
structures.  

 Other participatory methods during project implementation will also be considered like 
establishing venues for exchange of information. One such strategy is putting up of a 
billboard/project information board (or an exhibition) in a suitable area(s) within a specified 
period of time, with a description of the project and how it will help solve the problem of 
perennial flooding. A suggestion/comment box for the people to place their insights on the 
project will also be placed at the place of exhibition. This will generate inputs through 
community/stakeholder responses on the project design as it pertains to climate resilience. 
Other considerations for integrating economic activities, especially in the case of the river 
embankment subprojects, may also be generated through this exercise.  

On Gender: 
 During project formulation, consultative meetings and FGDs were conducted with women’s 

groups in each town. These meetings were able to generate perceptions on the impacts of the 
proposed subprojects on their well-being including impacts of climate change to their daily 
activities.  

 During project implementation, the involvement of women stakeholders (i.e. traders, 
housewives) will be sought in the planning and design through participation/consultation 
methodologies, particularly in areas affected by perennial flooding. This will also make them 
aware that their social and economic activities will no longer be interrupted in the future due to 
the enhanced flood protection investments, and that they are assured of a sustainably healthy 
and clean environment with a climate proofed wastewater treatment system.  

 Another possible gender action is the involvement of local women technical professionals and 
“women in government” in cooperation/coordination activities with local experts in the 

                                                      
1 Among the interventions on climate resilience and urban development in the GMS supported by GIZ which may be synergized with this 

project include the Climate Change and Adaptation Initiative program and the Flood Management and Mitigation Program, both 
implemented by the Mekong River Commission.   
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preparation of the detailed engineering designs. This will also enable them to gain additional 
technical know-how on incorporating climate-proofing measures for infrastructures.  

 The Gender Action Plan (GAP) shall be a priority reference document in the implementation of 
the infrastructure investments to ensure that relevant gender issues identified during the PPTA 
are addressed. Among the proposed actions and targets in the GAP that should be ensured 
are: (i) training for women (at least 500 per towns) to better position their entry in growing 
employment demands arising from project interventions such as construction; (ii) employment 
of 30% female workers during the construction phase; (iii) conduct of school awareness 
campaigns; and (iv) ensure that at least 30% of the composition of project management and 
implementation units are female. These GAP actions will enable women and girls not just to 
gain new employment and career development opportunities, but also gain knowledge on the 
aspects of climate change and climate resilience.   

 
On Learning: 
 The project preparation has been supplemented by good practices and examples from the 

technical assistance provided by the German Development Service (DED) in the preparation of 
the Technical Report for Battambang Land Use Plan. The Report provided guidelines for the 
long term spatial development taking into consideration anticipated growth of urban areas as a 
result of improved trade and traffic along the transport corridors. Lessons learned from the 
ADB-GTZ-supported Cities Development Initiative for Asia (CDIA) report on Pre-feasibility 
Study for Urban Environment Infrastructure Improvement Project in Battambang contributed 
substantive insights in terms of future infrastructure demands. The ADB Urban Sector 
Assessment, Strategy and Roadmap provided relevant inputs on urban development and 
physical conditions and trends of essential urban infrastructure including the good practices on 
community based environmental projects with strategic investment linked to capacity building of 
core institutions in Cambodia. 

 Best practices and learning experiences will also be drawn from other ADB projects and joint 
multi-lateral initiatives like the Clean Air Initiatives for Asian Cities (CAI-Asia)) which can be 
used to give the stakeholders a better understanding about integrating climate resilience into 
policy making, and planning infrastructure investments for climate change adaptation.  

 During project implementation, There will be two consultancy packages to support the project 
activities - one for Project Implementation Support and another for Capacity Development and 
Training to support the capacity building and training activities of the project. Several trainings 
that will be supported with a given focus on knowledge management, among these are: 
Training on Website Management, which will involve developing an on-line information resource 
on the Project’s accomplishments; Training on Data Generation, which will involve training on 
collection and analysis of data for producing information databases which can be used to 
produce project-related publications besides monitoring purposes; and Training on Climate 
Resilience Measures, which will involve knowledge sharing exchanges and experiential sharing 
on adaptation measures appropriate to the context of Cambodia and the GMS.   

 The project will be implemented in parallel with a Nordic Development Fund (NDF) supported 
TA – Climate Resilience in GMS Cities, which is piggy-backed to the Southern Economic 
Corridor Towns Development Project (SECTDP), and is focused on building capacities of GMS 
secondary towns and cities on climate resilience. This SECTDP’s outputs and pilot initiatives 
will also serve as a benchmark or lesson for this NDF-supported TA in enhancing the climate 
resilience of GMS towns and cities.     

 
6. The PPCR funding will be a loan of $5 million and a grant of $5 million with preparatory PPTA 
costs  included and which has been incorporated into RETA 7644-REG. The preparatory cost of 
$600,000 is deducted from the $5 million grant. 
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POSSIBLE IMPACTS OF CLIMATE CHANGE 

7. According to the latest technical assessment, Cambodia‘s temperature has been rising 
steadily over the past 50 years. The average temperature has increased since 1960 by 0.8°C, and 
the frequency of unusually hot days and nights has increased. A further 0.3 to 0.6°C increase is 
expected by 2025, and some studies suggest temperatures may increase from 0.7°C to 2.7°C by 
the 2060s. All climate change models agree that average rainfall in Cambodia will increase, but the 
magnitude of change is uncertain. Estimates of the increase vary from as little as 3% to as much as 
35% by the year 21002. Mean annual rainfall is predicted to increase, with the most significant 
increase in the wet season.  In contrast, water flows in the dry season are predicted to decrease. 
  
8. The Cambodia’s National Adaptation Program of Action to Climate Change (NAPA), 2006, 
has identified the provinces of Battambang (location of Battambang town) and Banyeay Meacnchey 
(location of Poipet town) as vulnerable to floods. The province of Prey Veng (location of Neak 
Loeung) is indicated as the most vulnerable to flooding among the provinces of Cambodia. The 
province of Svay Reing (location of Bavet town) is identified as “quite” vulnerable to flooding. 
Historical data on the occurrence of natural disasters in Cambodia from 1991 to 2002 showed that 
the provinces of Battambang and Prey Veng have experienced severe flooding in the years 1991 
and 1997 that affected a total of 1.95 million people. The town of Battambang has experienced 
perennial flooding to as high as 0.5 meters in certain areas lasting between 2 to 7 days. The 363-
hectare area covered by the Project in the town of Neak Loeung has experienced perennial 
flooding lasting for several days affecting 7,418 inhabitants in the area. Although no data on the 
specific number of days were recorded on the occurrence of flood in the town, during the 
preparation of the feasibility study for the Flood Protection Subproject, the survey team arrived on 
the site flooded and it took about three weeks for the flood water to subside. About 30% of town of 
Poipet experience perennial flooding lasting up to 15 days. The town of Bavet rarely gets flooded 
as dikes were established as part of the town’s drainage system.  
 
9. According to a Mekong river flow data analysis performed by Nam Sokleang during the 
period 1950-2000 there seem to be a decreasing trend of the runoff of Mekong during the wet 
season3. The dry season runoff in the same period has been varying without any convincing trends. 
These findings are supported by water level data from Neak Loeung (Figure 1) for two selected 
time periods with trend lines as 20 year moving average.  
 
10. The worldwide phenomenon of urbanization is expected to cause more climate change 
impacts with the expansion of the built environment causing an increase in urban heat islands and 
surface water run offs with the decreasing areas of pervious surfaces to absorb rainwater. These 
urban heat islands create micro-climate conditions in urbanized cities that cause warmer 
temperatures and burst of heavy rains called “cloudbursts” where the accumulated heat of a city’s 
built environment produces an extreme amount of precipitation which lasts from a couple of 
minutes to a few hours, and capable of creating floods.  
 
11. The secondary urban areas of Battambang, Bavet, Neak Loeung and Poipet are undergoing 
a process of urbanization which is expected to accelerate with the increasing trade and traffic flows 
in the GMS Southern Economic Corridor (SEC). The inability of the carrying capacity of the present 
storm drainage systems coupled with future climatic events such as increased precipitation during 
the rainy season and possible occurrence of cloudbursts due to increased urban heat islands in 
these towns would cause sudden heavy rainfall which if not foreseen in the design and construction 

                                                      
2 Source: Asian Development Bank. 2011. Strategic Program for Climate Resilience (SPCR), prepared for the Pilot 

Program for Climate Resilience, Royal Government of Cambodia. Manila.  
3  Nam Sokleang. Mekong River Flow Data Analysis. Royal University of Agriculture.  Phnom Penh. 
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of urban infrastructures would lead to severe flooding in just a short time causing physical and 
economic losses. In addition, the absence of allowances for climate resilience measures for 
flooding in other urban infrastructures such as flood control and wastewater treatment would also 
cause these facilities to discontinue their operation and/or function and would hamper the services 
they are supposed to render to the local inhabitants.  
 
12. The climate resilience measures of the proposed infrastructure investments under the 
CTDP, which are to be funded through the PPCR are intended to address these possible future 
events.  
 

Figure 1: Trends in Annual Maximum Water Levels at Neak Loeung 
 

Note: Maximum measured water level each year at gauging station 019806 Neak  
Loeung for the period 1928-2006 with trend line and 20 year moving average  
(local scal)shown. 
 

 
Note: Maximum measured water level each year at gauging station 019806 Neak  
Loeung for the period 1960-2006 with trend line and 15 year moving average  
(local scale) shown. 
 
 
Source: Ref. 1 - MRC Technical Paper No. 29, June 2010 - Neak Loeung Flood Protection.  

 

1960-2006 
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13. An appropriate basis for climate change considerations in determining the engineering 
design criteria for this Project is the overview of expected consequences of climate change during 
the period 2020-2050 from the Mekong River Commission (MRC). From Figure 2, the increase in 
annual precipitation at the project sites has been estimated for the period 2036-2065 and 2010 -
2050 for the four towns ( 
14. Table 1). Based on Scenario B2, a precipitation increase of up to 5 % is expected. 
 

Figure 2: Change in Annual Precipitation (%) during 2010 - 2050 
 

Scenario A2 Scenario B2 
Source: Ref.1- MRC Technical Paper No. 29, June 2010.  Impacts of Climate Change and Development on Mekong River 
Flow Regimes: First Assessment – 2009. 
 
Table 1:  Expected Increase in Annual Precipitation (%) for 2010-2050 at the Project Sites. 
 

 
Location 

 
Scenario A2 Scenario B2 

Battambang town 1 - 5 1 - 5 
Poipet town 6 - 10 1 - 5 
Neak Luong -4 - 0 -4 - 0 
Bavet town 1 - 5 1 - 5 

 
Source of data: Ref.1- MRC Technical Paper No. 29, June 2010.  Impacts of Climate  

Change and Development on Mekong River Flow Regimes: First Assessment – 2009. 
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15. Expected changes in the Mekong river flow for two selected runoff stations due to 
development under climate change are shown in Table 2. A 5 % increase of the annual Mekong 
river flow between Phnom Penh and Neak Loeung is assumed with no change during the wet 
season and 20-40 % increase during the dry season.  
 

Table 2:  Expected Changes in Mekong River Flow 2010-2050 at Runoff Stations 
 

Location 
Observed 
1985-2000 

Scenario A2 
2010-2050  

Scenario B2 
 2010-2050 

Average 
A2+B2 

Units m3/s  m3/s  (%) m3/s  (%) (%) 
Mean annual flow       
Phnom Penh 11,967 12,887 +8 12,370 +3 +6 
Tan Chau 9,743 10,328 +6 9,957 +2 +4 
Mean high-flow            
Phnom Penh 20,217 20,495 +1 19,542 -3 -1 
Tan Chau 14,435 14,589 +1 14,000 -3 -1 
Mean low-flow            
Phnom Penh 3,718 5,279 +42 5,198 +40 +41 
Tan Chau 5,052 6,066 +20 5,914 +17 +19 

 
Source of data: Ref.1- MRC Technical Paper No. 29, June 2010.  Impacts of Climate  

Change and Development on Mekong River Flow Regimes: First Assessment – 2009. 
 

 
MEASURES FOR CLIMATE PROOFING OF INFRASTRUCTURE 

 
1.1 Detailed Engineering Design Concept 

16. The main measures for climate resilience of urban infrastructure is to ensure that they are 
secure against the flooding due to future increase of flood levels. The following criteria were used in 
conceptualizing the climate resilience measures for the infrastructure investments under the 
project:  
 

 An average precipitation increase of 5% up to 2050 (this is still a low estimate based on 
NAPA ans MRC projections).   

 An increase of annual peak flows in Mekong between Phnom Penh and Neak Loeung of at 
least 5% up to 2050 (no change during the wet season and 20-40 % increase during the dry 
season). 

 Changes to the water level at individual locations have to be estimated based on local 
conditions 

 
17. The factors considered in design adjustments include cost-effectiveness, current climate 
variability and potential future risk. A margin of safety risk as an extra height on the freeboard will 
be applied in the design of the structures. The freeboard is an additional height to be added to the 
structure from the top of the projected design flood level (water level at the 50-year return period 
plus the possible additional water level height due to the 5% increase in precipitation) to the top of 
the structure. The additional freeboard will be 30 to 50 cm which is proposed is a realistic safety 
margin at the concept stage. These climate resilience design features are based on the suggested 
measures by the World Roads Association. These design measures are intended to address the 
anticipated impacts of future flood scenarios to protect life and property, and thereby rid or reduce 
government budget re-alignments to help finance un-programmed post-disaster rehabilitation 
activities. This fiscal benefit will enable both lawmakers and local engineers to appreciate such 
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measures.  
 

18. To determine a reliable safety margin against future flooding a comprehensive flood 
analyses is required. Such analyzes is dependent on some basic data which require historical 
records of flood levels, local rainfall data and topographical maps with detailed contour lines. Due to 
lack of these basic inputs in Cambodia a method based on a simple survey regards to determine 
historical flood levels was conducted for the wastewater systems in the four towns. For the flood 
control and flood protection schemes in Battambang and Neak Loeung data from Mekong River 
Commission have been used. 
 
19. A number of studies have examined the types of risks to various infrastructures as a result 
of climate change. Adaptation measures have been suggested by the World Roads Association 
such as: (a) applying a safety factor; (b) considering a longer return period for exceptional events 
when designing hydraulic structures; (c) considering storm water volumes over a longer period; (d) 
reducing the gradients of slopes and taking into account the materials used; (e) protecting the base 
of fills and discharge structures; (f) enclosing the materials; (g) using waterproof materials or treat 
them to make them so; (h) checking the condition of slopes regularly; (i) regularly checking the 
condition and function of the drainage system and hydraulic structures; and, (j) improving the 
implementation of alternative routes in the event of a road closure. 
 
Recommended Design Standards and Guidelines 
 
20. In the preparation of the detailed engineering designs, applicable national building codes 
and standards and international standards shall be followed in the design if the civil works. 
Provided that national building codes lack the necessary standards for coming up with climate 
resilient designed infrastructures, international standards shall be used. These standards include 
guidelines and laws on the design of road drainage systems, riprap structures for flood control, 
guidelines for estimating water flows in water bodies, land use considerations, and standards for 
water pollution control and design of wastewater treatment facilities 
. 
21. Discussed below are the recommended standards and guidelines to be used as reference 
for each subproject as stated in the feasibility studies. 
 
1. Battambang, Bavet, and Poipet Wastewater Treatment Subprojects. The main consideration in 

the design of the wastewater treatment system is the Sub-decree on Water Pollution Control, 
1999 issued by the government of the Kingdom of Cambodia. This will guide the preparation of 
the final design of the treatment process based on the existing quality of the town’s wastewater 
and the effluent standards of the sub-decree (i.e. pH, BOD, DO). In addition, other applicable 
guidelines like the Highway Drainage Guidelines of the American Association of State Highway 
and Transportation Officials (AASHTO) will also be used as a reference in the design of the 
separate storm drainage systems under the three subprojects. Recommended freeboard 
ranges prescribed are based on the criteria set by the World Roads Organization.   
 

2. Battambang Flood Control and Neak Loeung Flood Protection Subprojects. Recommended 
standards and guidelines include those for the design of riprap structures for flood control such 
as the Hydraulics Engineering Circular No. 11 - Guideline for Riprap: Design of Riprap 
Revetment published by the Federal Highway Administration by the U.S. Department of 
Transportation, and the Guide for Dimensioning of Riprap, 2009 by the Norwegian Water 
Resources and Energy Directorate. Other standards and guidelines include those on assessing 
project location and appropriate measures with respect to land use and location (i.e. Flooding 
and Danger of Landslide in Plans for Land Use, 2011 by the Norwegian Water Resources and 
Energy Directorate), and guidelines for flow calculations of surface water bodies which will be 
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used as reference for designing the resilience features of the flood control structures to varying 
water flow volumes and velocities to prevent them from eroding (i.e. Guideline on Flow 
Calculations, 2011 by the Norwegian Water Resources and Energy Directorate).  
Recommended freeboard ranges prescribed are based on the criteria set by the World Roads 
Organization.   

 
 
1.2 Determination of Design Flood Level 

22. The main measures for climate proofing of infrastructure is to secure against flooding due to 
assumed future increase of flood levels. A design flood level needs to be determined for each 
project site. 
 
23. The design flood level for each subproject will be verified during the preparation of the 
detailed engineering designs where in-depth analysis of actual site conditions will be done to 
determine the most appropriate structural requirements that will make the subprojects climate 
resilient. It is expected that these interventions for making climate resilient urban infrastructures will 
eventually lead to adoption of such measures in designing future public infrastructures and possible 
integration into the building codes and standards of Cambodia and is expected to positively impact 
the socio-economic conditions of the benefitting communities. Taking the case of Neak Loeung 
where the town’s rate of urban expansion is considered as a positive development. The proposed 
flood protection measures will help this town to grow and to become more relevant as the land will 
become safe from flooding, will likewise increase in value, making it suitable for urbanization. Since 
the location of the town at the shore of the Mekong is a given fact, urban development measures 
need to address how to mitigate and ultimately eliminate flooding and climate impacts. In this 
regard, PPCR is supporting the strategic transformation of Neak Loeung, and this transformation 
means that it will stimulate urbanization and growth of the town beyond its current possibilities. 
Thus the proposed intervention is relevant beyond climate “proofing” since it increases the 
buildable urban land and offers new investment opportunities in land development which did not 
exist prior to the project. 
 
24. As of this time, a longer flood scenario would entail additional measures which would 
increase the project cost and would not be financially feasible. This has been evaluated during the 
preparation of the feasibility studies of the proposed subprojects. 
 
25. The methodology applicable for determining the design flood level will vary from project to 
project. For the Flood Control project in Battambang and the Flood Control project in Neak Loeung 
historical flood levels have been selected from the available data and supported anecdotally by 
local interviews. During the detailed engineering design the proposed levels should be further 
confirmed by MRC and formally approved by local authorities. For the Wastewater subprojects in 
Bavet, Battambang and Poipet flood levels must be based on historical observations. Currently 
there is no official registration of flood levels in the towns concerned.  The design flood level must 
therefore be reconfirmed during the detail engineering design by the responsible hydrologist in 
cooperation with the local authorities who should issue formal approvals.  
 
26. The methodology for determination of design flood level is illustrated in Fig. 3 and 4. The 
proposed figures for climate change related changes as given in Section 2 indicate an impact of 5% 
increase of the annual precipitation. 
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Figure 3: Determination of Design Flood Level for Dike 

 
 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 

 
 

Figure 4: Determination of Design Flood Level for Waste Water Pump / Lift Stations 

 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
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Construction methodologies and materials that will be used 
 
27. Construction of the subprojects will be based on spell out international competitive bidding 
(ICB) contracts. The wastewater system concept comprises piped systems in earth trenches and a 
wastewater treatment plant. The pipe materials will be concrete for closed storm water systems and 
uPVCs for sewage pipes. For the storm water systems open canals lined with concrete or culverts 
of concrete pipes will be used. 
 
28. The treatment plants will in general be made up of ponds and dikes through earth works 
construction. The construction of the dikes are assumed to be ”in situ” compacted local materials 
acquired by excavating the ponds or by local materials applied with a filter layer of sand, protected 
against erosion with stones. Required inside lining of the ponds will be made of concrete. 
 
29. The construction of the Flood Protection dikes in Neak Loeung is also assumed based on 
locally available materials. However a separate study should be performed during detailed 
engineering design in order to identify sites where appropriate materials can be sourced near Neak 
Loeung. 
 
30. The flood control measures in Battambang are proposed constructed with the use of well-
known concrete and stone materials technology. 
 
Organizational structure for implementation, operation and maintenance 

31. Effective implementation of subprojects should be achieved under the authority and 
supervision of the Project Management Unit (PMU) which will be established by the MPWT - the 
designated EA of the Project.  The essential role and responsibilities of the PMU are as follows: 
 

i) Overall planning and coordination of subproject implementation including budgeting and 
financial management, procurement of civil works, monitoring and evaluation of 
subproject implementation and the preparation of regular progress reports.  

ii) Manage subproject implementation through the regular coordination arrangements, field 
monitoring and site visits and consultative meetings.  

iii) Coordinate the day-to-day management and supervision of the subproject 
implementation through the Project Implementation Units (PIUs) that will be established 
in each town.  

32. During the course of subproject implementation, the PIU will coordinate with the Provincial 
Department of Public Works and Transport and the Municipality to implement in each town the 
requirements and procedures for operation and maintenance arrangements for the subproject. 
These requirements and procedures will be based on the Subproject Operation and Maintenance 
Manual that will be prepared by the Project Implementation Support (PIS) Consultants. A series of 
workshops/seminars and on-the-job training sessions will be conducted by the PIU and the PIS 
Consultants for the technical and administrative personnel of the PDPWT and the municipalities. 
These capacity building interventions will commence before the completion of the civil works and 
construction activities.  
 
33. Upon completion of the civil works and construction activities, the PMU will hand over the 
subproject to the Municipal Office of Public Works and Transport for operation and maintenance. 
The handing over procedures will include the Subproject Operation and Maintenance Manual and 
the Operation and Maintenance Plan developed by the PMU and PIU with the technical assistance 
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of the PIS Consultant. The Climate Change Adaptation Specialist will ensure that the climate 
change adaptation and resilience measures are considered in detail designs and technical 
specifications for the urban infrastructure subproject under the Project. 
 
1.3 Output 1: Poipet Wastewater Treatment  

34. The Poipet Wastewater Treatment subproject comprises the following main components: 
 
Sewerage system 
 

 Construction of a separate sewage collection and transport system including 26 km of 
sewer pipes and 2 lift stations. 

 Construction of a Wastewater Treatment Plant (WWTP) designed to serve the population up 
to 2020 on a 10 ha plot of land. 

 Construction of 2 km discharge canal from the wastewater treatment plant to the natural 
stream. 

 Upgrading/construction of access road to the WWTP. 
 
Storm water system 
 

 Upgrading and repair of 6 km of existing storm water canals. 
 Construction of 6 km storm water pipes.  

 
35. With the growing number of residential houses and commercial establishments in the town 
centre and in the sub-urban areas, the wastewater management system in the town of Poipet has 
become inadequate for handling both wastewater and storm water runoff. Such inadequacy is 
adversely affecting the economic and environmental conditions of the local population and is 
discouraging the private sector to invest in Poipet. 

36. The local government has identified as its top priority the improvement of the wastewater 
system in response to the persistent demands of the local population. The improvement works will 
require the construction of a treatment plant in an appropriate site designated by the local 
authorities. This will also involve the construction of closed and open drainage canals. Paved roads 
will be required to provide easy access to the treatment plant. This priority urban environment 
infrastructure will contribute to promoting Poipet as a clean and liveable border town.  

37. The proposed wastewater management system consists of separate systems for sewage 
water and storm water. They will have different components each needing to be protected against 
normal flooding and increased flooding due to climate change. The pipe system, including 
chambers and pump stations, must be of watertight construction with levels of the top of the 
structures being higher than the flood level. Such levels should provide safety against a 50 year 
recurrence event plus a climate change portion of extra freeboard needed to accommodate the 
anticipated 5% increase in future precipitation. 

38. If the Wastewater Treatment Plant is subjected to severe flooding it needs to be designed 
and constructed with due regard for flood risks. As the WWTP is based on open ponds surrounded 
by dikes, the risk for bank erosion of the dikes must also be taken into consideration. The 
determination of design flood levels will be as described above. 

39. The climate resilience of civil works in Poipet, susceptible to flooding, is improved by 
adjustments to the design of the separate sewerage network system, waste water treatment plant 
and storm water canals by minimizing use of moisture susceptible materials or using hydraulically 
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stabilized materials on the dikes around the treatment ponds. This will ensure that structural layers 
do not lose significant strength during flooding and soaking cycles. The manholes, pumping 
stations for sewerage and flood protection dikes must be of watertight construction in order to 
withstand the design flood level. The layout of the wastewater subproject in Poipet is shown in 
Figure 5. 

40. The subproject is considered a climate resilience adaptation measure to reduce adverse 
impact of climate change risk through the construction and rehabilitation of storm drains leading to 
natural streams and the river adjacent to the WWTP. Adaptation to flooding caused by climate 
change for the sewerage systems facilities such as the storm water drainage canals, wastewater 
treatment plant and related structures will in general be designed to accommodate a 50 year return 
period and adjusted with a Climate Change compensation due to expected increase in annual 
precipitation of 5 %. 

41. The Poipet Wastewater Treatment subproject will improve the quality of life and upgrade the 
living conditions of the town’s population through the improvement of storm drainage canals, 
installation of separate sewer pipelines and construction of a new wastewater treatment plant. 
Socio-economic benefits will accrue to 30-40 % of the population since the subproject will minimise 
health risks caused by unsanitary environment. It will also reduce the exposure of women and 
children to water borne illness (WBI) from the over-flow of open drainage canals and leaking of 
sewer pipes which often carry both storm water run-offs and wastewater.  

 
Figure 5:  Layout of the Wastewater and Drainage Subproject in Poipet 

 

 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
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42. A topographic survey was conducted (by Finnmap4) to determine flood level points in 
Poipet. This survey was supplemented by conducting key information interviews on the historical 
flooding events. The map in Figure 6 shows observed flood level points based on the surveys and 
interviews. 
 
43. The survey has observed flood levels showing that the sewerage system and structures are 
exposed to flooding and need protection against such events.  In the area where the WWTP is 
located dikes are required around the treatment plant in order to avoid flooding of the treatment 
ponds. The level of the dikes and structures must include extra freeboard due to risk for higher 
flood levels caused by future increased precipitation under a climate change regime. 
 
 

Figure 6:  Indicative Flood Levels in Poipet 
 

 
,  
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
 
3.4 Output 2: Battambang - Wastewater and Drainage 

43. The Battambang Wastewater subproject5 has a western and an eastern part with different 
project features: 

 
Western part  

                                                      
4  FM – International Oy FINNMAP is a leading mapping and surveying company incorporated in Finnland since 1951 
5  Cities Development Initiative for Asia. Battambang Urban Improvements to Mitigate Climate Change, RETA. Final 

Report, August 2010. 
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44. The western part has the following components: 
 

 Rehabilitation of existing treatment facilities including cleaning of ponds and restoration of 
dikes around the ponds.  

 Removal of sludge and construction of a new inlet pump station including office facilities and 
a simple laboratory room.  

 Rehabilitation of the outlet canal from WWTP to rice fields, approximately 1500m. 

Eastern part 
 
45. For the eastern part, i.e. the Sangkat of  Rattanak and Prek Preah Sdach, the following 
main components  will be included: 
 

 Construction of a separate sewage collection and transport system. The separate sewage 
system will be incorporated into a proposed storm water system. The proposed storm 
water system is formulated in a study undertaken by Canadian International Development 
Agency (CDIA) “Urban Environmental Infrastructure Improvement Project - Battambang, 
Cambodia”.  

 Construction of sewage mains from the city to the WWTP. 
 Rehabilitation of existing storm water canals with installation of 23.6 km of storm drain 

canals and 25.7 km of sewage pipes in  Rottanak Sangkat. 
 Installation of 36.7 km of storm drain canals and 36.7 km of sewage pipes in Preak Preah 

Sdach Sangkat. 
 Construction of new laterite road with culverts of 2.5 km and road rehabilitation of 1.85 km 

along the sewer/storm water alignment leading to the waste water treatment plant 
 Site development and construction of a wastewater treatment plant on a 10-hectare public 

land located in Rangkat Sangkat. The treatment process is based on anaerobic ponds 
followed by aerobic facultative ponds. The system is designed for the 2020 population with 
possibility for extension to accommodate the 2030 population projection. 

 
46. The town of Battambang experiences flooding and periodic inundation during the June-
December period which is the rainy season in the area. During the rainy season, the groundwater 
levels are high and there is considerable surface runoff since the absorptive capacity is low. The 
wastewater drains are frequently blocked by the construction of new buildings and commercial 
establishments resulting from inadequate building controls and local regulations. The drains are 
also clogged with solid wastes inadvertently dumped by local residents. Several of the urban roads 
have drainage ditches but wastewater flow is frequently blocked by vegetation and rubbish thereby 
reducing flow capacities. 
 
47. Based on the CIDA study in 2010, the highest levels of flooding occur in the Sangkats of 
Svay Por and Preak Preah Sdach, with depths of almost 0.5 m. In the town centre, flooding has 
become a nuisance to the local population, affecting the flow of traffic and movement of people in 
the major thoroughfares while disrupting access to economic services. 
 
48. During the rainy season, frequent flooding in the western and eastern parts of Sangke River 
adversely affects the economic activities in inhabitants of residential and commercial areas. 
Flooding that occurs over more than 5 days have resulted in very unsanitary living conditions in the 
town center and in the sub-urban areas of Battambang. Most of the major urban roads including the 
town centre are flooded during the June to October period. 
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49. The proposed wastewater system consists of separate facilities for sewage water and storm 
water management. They are made of different components which need to be safeguarded against 
normal flooding and increased flooding due to climate change. The pipe system including chambers 
and pump stations must be of watertight construction and the level of the top of the structures must 
be higher than the flood level at a 50 year recurrence event plus a climate change portion of extra 
freeboard to accommodate 5% increased annual precipitation in the future.  

 
50. If the WWTP is subjected to severe flooding it needs to be designed and constructed to 
handle the risk for extreme flooding. As the WWTP is based on open ponds surrounded by dikes, 
risk for bank erosion of the dikes must also be taken into consideration. The determination of 
design flood level will be as described above.  

 
51. The climate resilience of civil works in Battambang, susceptible to flooding, is improved by 
adjustments to the design of the separate sewerage network system, waste water treatment plant 
and storm water canals by minimizing use of moisture susceptible materials or using hydraulically 
stabilized materials on the dikes around the treatment ponds. This will ensure that structural layers 
do not lose significant strength during flooding and soaking cycles. The manholes, pumping 
stations for sewerage and flood protection dikes must be of watertight construction in order to 
withstand the design flood level. The layout of the wastewater and storm water subproject in 
Battambang is shown in Figure 7.  

Figure 7:  Wastewater and Drainage System for Sangkat Rattanak and Prek Preah Sdach 

 
 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project, and CDIA Study: Urban Environmental 
Infrastructure Improvement Project – Battambang, Cambodia. August 2010. 
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52. The subproject is considered a climate resilience adaptation measure to reduce adverse 
impact of climate change risk through the construction and rehabilitation of storm drains leading to 
the canals and open fields east the Rottanak and Prek Preah Sdach sangkats as described in the 
feasibility study (FS). Adaptation to flooding caused by climate change for flood control structures 
will in general be designed to accommodate a 50 year return period and adjusted with a Climate 
Change compensation due to expected increase in annual precipitation of 5 %. 
 
53. Socio-economic benefits will accrue to 80 % of the population since the subproject will 
minimise health risks caused by unsanitary environmental conditions. It will also reduce the 
exposure of women and children to WBI from the over-flow of open drainage canals and leaking of 
sewer pipes which often carry both storm water run-offs and wastewater. 
 
54. The combination of the proposed flood control structures at Wat Sophy and the proposed 
storm water scheme will together improve the flooding conditions in both Sangkat Ratanak and 
Prek Preah Sdach significantly. 
 
55. A topographic survey was conducted (by Finnmap) to determine flood level points in 
Battambang. This survey was supplemented by conducting key information interviews on the 
historical flooding events. Figure 8 shows the flood level points based on the surveys and 
interviews. 
 
56. The survey has observed flood levels showing that the sewerage system and structures are 
exposed to flooding and need protection against such events.  In the area where the WWTP is 
located dikes are required around the treatment plant in order to avoid flooding of the treatment 
ponds. The level of the dikes and structures must include extra freeboard due to risk for higher 
flood levels caused by future increased precipitation under a climate change regime. 
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Figure 8:  Indicative Flood Levels in Battambang 
 

 
 
 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
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3.5  Output 3: Bavet - Wastewater  

56. The Bavet wastewater subproject will include the following main components 
:  

 Construction of upgraded 6,360 m storm water drainage canals from the town centre to the 
proposed location of the treatment plant with discharge to the river near the location of the 
proposed WWTP.  

 Construction of a separate sewage collection and transport system with pipelines and lift 
stations, with total length of to 16.8 km, bringing the sewage from the city to the WWTP. 

 Construction of 5 lifts stations. 

 Site development and installation of a wastewater treatment plant in an 8 hectare public plot 
of land selected by the provincial and local government with treatment based on anaerobic 
and subsequent facultative ponds. Designed for  2020 population with possibility for 
extension to accommodate 2030 population 

 Construction and upgrading of a 3,2 km access laterite road with drainage structures. 

57. The town of Bavet, being an important border town along the SEC, does not have a 
functional wastewater system. Households and commercial establishments drain their waste water 
through small canals and natural streams flowing to the open agricultural areas and rice fields. The 
wastewater is further drained to the border areas with Vietnam. The problem is compounded by the 
absence of wastewater treatment facilities.  
 
58. The proposed wastewater management system consists of separate systems for sewage 
water and storm water. They will have different components each needing to be protected against 
normal flooding and increased flooding due to climate change. The pipe system, including 
chambers and pump stations, must be of watertight construction with levels of the top of the 
structures being higher than the flood level. Such levels should provide safety against a 50 year 
recurrence event plus a climate change portion of extra freeboard needed to accommodate the 
anticipated 5% increase in future precipitation. 
 
59. If the Wastewater Treatment Plant is subjected to severe flooding it needs to be designed 
and constructed with due regard for flood risks. As the WWTP is based on open ponds surrounded 
by dikes, the risk for bank erosion of the dikes must also be taken into consideration. The 
determination of design flood levels will be as described above. 
 
60. The climate resilience of civil works in Bavet, susceptible to flooding, is improved by 
adjustments to the design of the separate sewerage network system, waste water treatment plant 
and storm water canals by minimizing use of moisture susceptible materials or using hydraulically 
stabilized materials on the dikes around the treatment ponds. This will ensure that structural layers 
do not lose significant strength during flooding and soaking cycles. The manholes, pumping 
stations for sewerage and flood protection dikes must be of watertight construction in order to 
withstand the design flood level. 
 
61. The subproject is considered a climate resilience adaptation measure to reduce adverse 
impact of climate change risk through the construction and rehabilitation of storm drains leading to 
natural streams and the river adjacent to the WWTP. Adaptation to flooding caused by climate 
change for the sewerage systems facilities such as the storm water drainage canals, wastewater 
treatment plant and related structures will in general be designed to accommodate a 50 year return 
period and adjusted with a Climate Change compensation due to expected increase in annual 
precipitation of 5%. 
62. The Bavet Wastewater Treatment subproject will improve the quality of life and upgrade the 
living conditions of the town’s population through the improvement of storm drainage canals, 
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installation of separate sewerage pipelines and construction of a new wastewater treatment plant. 
Socio-economic benefits will accrue to 80 % of the population since the subproject will minimise 
health risks caused by unsanitary environment. It will also reduce the exposure of women and 
children to WBI from the over-flow of open drainage canals and leaking of sewerage pipes which 
often carry storm water run-offs and wastewater. The layout of the wastewater subproject in Bavet 
is shown in Figure 9. 
 

Figure 9:   Wastewater and Drainage System for Bavet 
 

 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
 
 
63. A topographic survey was conducted (by Finnmap) to determine flood level points in Bavet. 
This survey was supplemented by conducting key information interviews on the historical flooding 
events. Figure 10 shows the flood level points based on the surveys and interviews. 
 
64. The survey has observed flood levels showing that the sewerage system and structures are 
exposed to flooding and need protection against such events. The area where the WWTP is 
located seems not to be exposed to flooding according to the available survey. However it is 
important to verify this during the detail design.  
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Figure 10:  Indicative Flood Levels in Bavet 
 

 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
 
1.4 Output 4: Neak Loeung Flood Protection  

65. The Neak Loeung Flood Protection subproject comprises: 
 

 Construction of flood protection dike with a total length of 4,500 meters covering an area of 
363 hectares. This protection dike will also serve as access road for local residents and 
commuters during the heavy rains and flooding seasons. 

 Adjustment of the height of the existing road adjacent to Mekong River in order to avoid 
flooding directly from Mekong. 

 Installation of flood gate or box culvert with 2 vertical sluice valves for control in strategic 
location on the protection dike. 

 Construction of pump stations for storm water from the enclosed area to pump flood waters 
to the natural streams outside the protection dikes 

 
66. In Neak Loeung, the rainy season is from June to November with the most serious flooding 
occurring from August to October when the area is affected by heavy rains and Mekong River 
overflow. 

 
67. Most of the project site becomes flooded during the wet season. The flooding is caused by 
the river Preak Banam that flows to the east of the project site. There is a small stream south of the 
project area, namely Preaek Ta Sa Stream. During rainy season, water from Mekong flows into the 
project area via Preaek Ta Sa stream. According to local authority, both rivers could cause natural 
flooding into the project area. However, Preak Banam is at a lower elevation than Mekong River.  
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68. The proposed dike will render an area of 363 ha free of flooding. The dike will result in a 
significant benefit for the future planned development of the Neak Loeung town. Anticipated 
positive impacts are new livelihood opportunities and increase of land prices due to land being flood 
protected. 
 
69. The subproject is considered a climate resilience adaptation measure as it reduces adverse 
impact of climate risk through the construction of flood protection measures that prevents perennial 
flooding of the 363 hectare area. This area is located in the eastern section of the town centre 
which will be developed as the expansion area of the urban centre for commercial and business 
establishments and urban housing programme. Adaptation of climate change for the flood control 
structures and storm water pumps including the access road will in general be designed according 
to a 50 year recurrence period and adjusted with a Climate Change compensation to accommodate 
an expected increase in annual precipitation of 5 %. 
 
70. The Neak Loeung Flood Protection subproject will improve the quality of life and upgrade 
the living conditions for local residents particularly the poor households residing in the flood prone 
areas in the eastern section of the town. Socio-economic benefits will accrue to more than 40% of 
the local population since the subproject will mitigate the annual flood events and minimise health 
risks due to unsanitary environmental conditions. It will also enhance economic activities to benefit 
the local business and commercial establishments. The flood protection dikes minimise physical 
damages to the households where women play critical roles. It will also reduce the exposure of 
women and children to water born infectioons (WBI) from the over-flow of open drainage canals 
and leaking of sewerage pipes which often carry both storm water run-offs and wastewater. The 
layout of the Flood Protection subproject in Neak Loeung is shown in Figure 11 below. 
 

Figure 11:  Neak Loeung Flood Protection 
 

 
 
Source: Google Earth and PPTA consultants, RETA 7644; GMS Corridor Towns Development Project ) 
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71. A topographic survey was conducted to determine flood level points in Bavet. This survey 
was supplemented by conduction of key information interviews on the historical flooding events. 
The map in Figure 12 shows the flood level points based on the surveys and interviews. 
 
72. The survey has observed flood levels showing that the road adjacent to Mekong river is 
exposed for flooding and the level of the road need to be adjusted in accordance with the height of 
the proposed dike. 
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Figure 12:  Indicative Flood Levels in Neak Loeung 
 

 
 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
 



25 

 

3.7 Output 5: Battambang - Flood Control 

73. Based on an assessment of the current situation, the Battambang Flood control subproject 
is composed of the following main components:  
 

 Civil works for river embankment and flood control structures located at Wat Sophy in the 
Sophy village in Rattanak Sangkat. The length of the structure is approximately 200 m and 
with a width of approximately 30 m. 

 Civil works for river embankment structure for erosion control located at Apsara Market in 
Kamkor village in Svay Por Sangkat. The length of the structure is approximately 100 m and 
with a width of approximately 30 m.  

 
74. The town of Battambang experiences flooding and periodic inundation during the June-
December period which is the rainy season in the area. Based on the CDIA study in 2010, the 
highest levels of flooding occur in the Sangkats of Svay Por and Preak Preah Sdach, with depths of 
almost 0.5 m. In the town centre flooding has become a nuisance to the local population, affecting 
the flow of traffic and movement of people in the major thoroughfares while disrupting access to 
economic services. 
 
75. During the rainy season, frequent flooding in the western and eastern parts of Sangke River 
adversely affects the economic activities of inhabitants of residential and commercial areas. 
Flooding that occurs in more than 5 days have resulted in very unsanitary living conditions in the 
town centre and in the sub-urban areas of Battambang. Most of the major urban roads including the 
town centre are flooded during the June to October period. 

 
76. Located at the Market place, on the western side of Sangke River, an embankment 
protection structure will be constructed with a length of 100 m. This area was selected from among 
several candidate areas and given high priority for flood protection as it is annually affected by 
severe erosion by Sangke River. The flood control structure will curb erosion and reduce the 
negative impact for the area around the Market. 

 
77. On the eastern side of Sangke River located at Wat Sophy there is another low laying area 
which requires flood protection. An embankment protection and flood control structure will therefore 
be constructed over a length of 200m. This structure will reduce the flooding and erosion problems 
for a significant area around Wat Sophy. Seen with the proposed drainage system, the flooding 
problems at the eastern side of Sangke River will then be significantly reduced. The location of the 
flood protection structures is shown in Figure 13. 

 
78. The subproject is considered a climate resilience adaptation measure as it reduces adverse 
impact of climate risk through the construction of flood protection measures that prevents perennial 
flooding of the Sangkat Rattanak and erosion of the river bank at Apsara Market. Adaptation of 
climate change for the flood control structures and storm water pumps including the access road 
will in general be designed according to a 50 year recurrence period and adjusted with a Climate 
Change compensation to accommodate an expected increase in precipitation of 5%. 
 
79. The Battambang Flood control subproject will improve the quality of life and upgrade the 
living conditions to local residents particularly the poor households residing in the flood prone areas 
in the eastern section of the town. Socio-economic benefits will accrue to the more than 80% of the 
local population in Sangkat Rattanak since the subproject will mitigate the annual flood events and 
minimise health risks due to unsanitary environmental conditions. It will also enhance economic 
activities to benefit the local business and commercial establishments. The flood protection dikes 
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minimise physical damages to the households where women play critical roles. It will also reduce 
the exposure of women and children to WBI from the over-flow of open drainage canals and leaking 
of sewerage pipes which often carry both storm water run-offs and wastewater.  
 

Figure 13:  Flood Control Locations in Battambang 

 
 
Source: PPTA, RETA 7644; GMS Corridor Towns Development Project 
 

 
80. A topographic survey was conducted (by Finnmap) to determine flood level points in 
Battambang. This survey was supplemented by conduction of key information interviews on the 
historical flooding events. The map in Figure 14 above shows the flood level points based on the 
surveys and interviews. 
 
81. The survey has observed flood levels showing that the area around Wat Sophy is exposed 
to flooding and will influence the flooding of Sangkat Rattanak. The proposed river embankment at 
Wat Sophy will protect the low lying area from flooding from Sangke River. The level of the 
structures must include extra freeboard due to risk for higher flood levels caused by future climate 
change due to increased annual precipitation. 
 
82. The area around Apsara Market in Kamkor village in Svay Por Sangkat will reportedly not 
flooded, however the river bank close to the Market is heavily eroded and further erosion will 
destroy the road and adjacent area. The proposed river embankment structure for erosion control 
will protect the river bank and surrounding area from further damages. 
 
 



27 

 

4 COST ESTIMATE 

 
83. The SCF funding will be a loan of $5 million and a grant of $5 million with preparatory PPTA 
costs included.  The preparatory costs ($600,000) will be deducted from the $5million Grant. 
Investment Costs and Financing Sources are mentioned in Table 3, and the distribution of other 
financing items Asian Development Bank, SCF (Loan and Grant) and Royal Government of 
Cambodia (RGC) are presented in Table 4:  
 

Table 3:  PPCR-supported Subprojects - Investments Costs and Financing Sources6 

Subproject Item 
Costs ($ million) a 

SCF ADB RGC Total 

Battambang 
Flood Control 

a) Civil works for construction of the 
Battambang Flood control subproject incl. 
engineering 

  1.37 0.27   

b) Extra civil works for measures to 
mitigate climate change regards to 
flooding.  

0.65     2.28 

Battambang 
Wastewater 

a) Civil works for construction of the 
Battambang wastewater subproject incl. 
engineering 

  10.26 2.63   

b) Extra civil works for measures to 
mitigate climate change regards to 
flooding. Secure the waste water system 
against flooding.  

3.53     16.42 

Bavet 
Wastewater 

a) Civil works for construction of the Bavet 
Flood control subproject incl. engineering 

  2.18 0.36   

b) Extra civil works for measures to 
mitigate climate change regards to 
flooding. Secure the waste water system 
against flooding.  

1.03     3.56 

Neak Loeung 
Flood 
Protection 

a) Civil works for construction of the Neak 
Loeung Flood protection subproject incl. 
engineering 

  2.61 0.72   

b) Extra civil works for measures to 
mitigate climate change regards to 
flooding.  

1.23     4.56 

Poipet 
Wastewater 

a) Civil works for construction of the 
Poipet wastewater subproject incl. 
engineering 

  2.60 0.49   

b) Extra civil works for measures to 
mitigate climate change regards to 
flooding. Secure the waste water system 
against flooding. 

1.23     4.32 

Project 
Implementation 
Support 

a) Consultants (International and 
National), procurement of vehicles and 
equipment and project implementation 
support operations. 

0.47 1.10 0.17 1.74 

                                                      
6  PPTA estimates 
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Subproject Item 
Costs ($ million) a 

SCF ADB RGC Total 

Capacity 
Development 
and Training 

a) Consultants (International and 
National), procurement of equipment, 
conduct of workshops and seminars and 
construction of urban infrastructure 
resource center. 

0.41 1.07 0.16 1.64 

Contingency 
(10%) 

  0.85 2.12 0.48 3.45 

Service Charge 
b 

  0.01     0.01 

T O T A L   9.40 23.31 5.28 38.00 

 

SOURCE: CORRIDOR TOWNS DEVELOPMENT PROJECT (TA 7644-REG).  

ADB = Asian Development Bank, RGC = Royal Government of Cambodia, SCF = Strategic Climate Fund 
a The figures include consultancy services, per diem, international and local travel, equipment, training, seminars and 
conferences, surveys and data acquisition. Ref. Table 4. 
b SCF will have a service charge of 0.1% per annum on the disbursed and outstanding loan amount. 
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Table 4: Financing Details for PPCR-funded Subprojects ($ million) 

 
 
 

5 IMPLEMENTATION ARRANGEMENTS 

5.1  Climate Resilience Output Activities 

84. Overall, this output will seek to strengthen the outcome of the overall Project in providing 
cost effective, climate-resilient measures in the four corridor towns. It will do so by adapting the 
proposed infrastructure to the impacts of climate change and climate variability. 
 
85. The climate resilience activities fall under two outputs of the project: ‘Output 1: Subprojects’ 
infrastructure adapted to extreme weather conditions due to climate change’ and ‘Output 2: 
Increased resilience of project infrastructure to long term climate change’. 

 
86. Factors considered in making engineering adjustments included cost-effectiveness, current 
climate variability and potential future risk. It is important to note that existing climate change impact 
assessments are insufficient for scientifically supported probability analyses of future climate 
change. Therefore, the civil engineering adjustments required to meet such expected future 

Amount % Amount % Amount % Amount %
ALL COST ITEMS

Battambang Flood Control 1.37 60% 0.65 28% 0.27 12% 2.28 100%
Battambang Wastewater Treatment 10.26 62% 3.53 21% 2.63 16% 16.42 100%
Bavet Wastewater Treatment 2.18 61% 1.03 29% 0.36 10% 3.56 100%
Neak Loeung Flood Protection 2.61 57% 1.23 27% 0.72 16% 4.56 100%
Poipet Wastewater Treatment 2.60 60% 1.23 28% 0.49 11% 4.32 100%
Project Implementation Support 1.10 63% 0.47 27% 0.17 10% 1.74 100%
Capacity Development and Training 1.07 65% 0.41 25% 0.16 10% 1.64 100%
Contingency 2.12 61% 0.85 25% 0.48 14% 3.45 100%
Service Charge 0.00 0% 0.01 100% 0.00 0% 0.01 100%
TOTAL 23.31 61% 9.40 25% 5.28 14% 38.00 100%

1 CIVIL WORKS, DED, CS a

Battambang Flood Control 1.37 61% 0.65 29% 0.22 10% 2.24 100%
Battambang Wastewater Treatment 10.26 67% 3.53 23% 1.53 10% 15.32 100%
Bavet Wastewater Treatment 2.18 61% 1.03 29% 0.36 10% 3.56 100%
Neak Loeung Flood Protection 2.61 61% 1.23 29% 0.43 10% 4.27 100%
Poipet Wastewater Treatment 2.60 61% 1.23 29% 0.43 10% 4.26 100%
Project Implementation Support 0.00 0% 0.00 0% 0.00 0% 0.00 0%
Capacity Development and Training 0.00 0% 0.00 0% 0.00 0% 0.00 0%
Contingency 1.92 63% 0.77 25% 0.36 12% 3.06 100%
TOTAL 20.95 64% 8.44 26% 3.32 10% 32.71 100%

2 LAR, PIS, CDT
Battambang Flood Control 0.00 0% 0.00 0% 0.04 100% 0.04 100%
Battambang Wastewater Treatment 0.00 0% 0.00 0% 1.10 100% 1.10 100%
Bavet Wastewater Treatment 0.00 0% 0.00 0% 0.00 0% 0.00 0%
Neak Loeung Flood Protection 0.00 0% 0.00 0% 0.29 100% 0.29 100%
Poipet Wastewater Treatment 0.00 0% 0.00 0% 0.06 100% 0.06 100%
Project Implementation Support 1.10 63% 0.47 27% 0.17 10% 1.74 100%
Capacity Development and Training 1.07 65% 0.41 25% 0.16 10% 1.64 100%
Contingency 0.20 49% 0.08 20% 0.12 31% 0.40 100%
Service Charge 0.00 0% 0.01 100% 0.00 0% 0.01 100%
TOTAL 2.36 45% 0.96 18% 1.96 37% 5.29 100%

Source: PPTA estimates

ADF = Asian Development Bank, CDT = capacity development and training, CS = Construction supervision, DED = detailed engineering design, 

LAR = land acquisition and resettlement, PIS = project implementation support, SCF = Strategic Climate Fund, RGC = Royal Government of

Cambodia
a Detailed cost items under civil works include earthworks, structures, stormwater drainage, wastewater/sewer pipelines and laterite roads.

ADB SCF RGC Total
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conditions are difficult to calculate quantitatively. A margin of safety has therefore been introduced 
by instead applying a risk factor.  
 
87. One key output will be a vulnerability map, based on an agreed set of physical and socio-
economic indicators. The following may be relevant: (i) climate change trends and projections; (ii) 
impacts of climate changes on hydrology, ecology, and soil; (iii) natural environment including 
topography, geology, land use, and climate hazards; (iv) social environment including poverty 
levels and population density; (v) physical environment and (vi) hazards risk mapping.  
 
88. One other activity will be to review the sustainability and capacity of EA’s current 
engineering designs, standards and guidelines to withstand climate change and propose 
amendments. The Ministry currently uses a set of standards and guidelines for engineering design 
which do not consider long-term implications of climate changes. The EA should review its 
requirements, standards and guidelines on learning from this project and expertise. 
 
89. A key activity is the design and implementation of training programme for the EA, in 
coordination with the activities being planned. A series of training events will be organised to train 
EA staff on the science and implications of climate change on the countries’ infrastructure.  
 
90. The main key activity will be to secure Project adaptation and mitigation to handle extreme 
weather conditions due to climate change and increased resilience of project infrastructure to long 
term climate change 
 
5.2 Cost Estimate 

91. The output is financed by PPCR through a combination of loan and grant funds, the cost 
estimate covers the consulting services and equipment purchase for the entire output. It is 
envisaged that 43 person-months of international consultants and 84 person-months of national 
consultants will be needed to complete the activities of the output. 
 

 
Table 5: Climate Resilience Output Cost Estimate (PPCR-financed)  

 
Item Amount ($)

A. Civil works of infrastructure improvements in contract packages 
7,662,000

B. Output: Consultants exclusively for climate resilience output 
876,000

  1. Remuneration and Per Diem 
        i.      International Consultants 234,000
        ii.     National Consultants 62,000
  2. International and Local Travel 96,000
  3. Equipment (computers, GPS equipment, large scale printers) 90,000
  4. Training, Seminars, and Conferences 
        i.      Facilitators and resource persons 117,000
        ii.     Training programme for EA 146,000
  5. Urban infrastructure resource center 131,000
C. Contingencies 853,000
D. Service Charge 13,000
Total A + B + C 9,400,000
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Table 6. Cost Estimate in US$ - Consultants exclusively for climate resilience output 
 

Item 
Battambang 

Flood 
Control 

Battambang 
WWT 

Bavet 
WWT 

Neak 
Loeung 
Flood 

Protection 

Poipet 
WWT 

Total 

1. Remuneration and Per Diem 
   i.      International Consultants 18,396 120,347 24,116 35,589 35,355 233,803
   ii.     National Consultants 4,916 32,161 6,445 9,511 9,448 62,481
2. International and Local Travel 7,552 49,407 9,901 14,611 14,515 95,986
3. Equipment (computers, GPS 

equipment, large scale 
printers) 

7,106 46,487 9,316 13,747 13,657
90,313

4. Training, Seminars, and 
Conferences      

     i.      Facilitators and resource 
persons 

9,168 59,976 12,019 17,736 17,620
116,519

     ii.     Training programme for EA 11,510 75,296 15,089 22,267 22,120 146,281
5. Urban infrastructure resource 

center 
10,278 67,241 13,474 19,884 19,754

130,632
     Subtotal (1 to 5) 68,926 450,917 90,359 133,345 132,468 876,015
     Contingencies 6,893 45,092 9,036 13,335 13,247 87,601
TOTAL 75,819 496,009 99,395 146,680 145,715 963,616

 
 

 
Table 7: Cost Breakdown versus Design Standards 

 
    Cost in US$’million 

Item SCF ADB RGC Total 

Battambang Flood Control       
 - Additional 50 cm. freeboard height for the river embankment 
structure     

 
  

 at Wat Sophy Sangkat 0.46     
 - Additional 50 cm. freeboard height for the river embankment 
structure    

 
  

 at Apsara Market 0.19     

 Subtotal 0.65 1.37 0.27 2.28

Battambang Wastewater Treatment reduction in physical 
investment cost mostly to be applied here     

 
  

 - Surge prevention systems for manholes and overflow chambers 0.70     

 - 60.7 km of erosion protection structures for stormwater canals 1.07     

 - Additional 50 cm. freeboard height for the lift/pump station structure. 0.35     

 - 4000 m. of perimeter flood protection barrier for the WWTP  1.40     

 Subtotal 3.53 10.26 2.63 16.42

Bavet Wastewater Treatment       

 - Surge prevention systems for manholes and overflow chambers 0.35     

 - 6.36 km. of erosion protection structures for stormwater canals 0.17     
 - Additional 30 cm. freeboard height for the lift/pump station structure 0.17     
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    Cost in US$’million 

Item SCF ADB RGC Total 

 - 3600 m. of perimeter flood protection barrier for the WWTP 0.33     

 Subtotal 1.03 2.18 0.36 3.56

Neak Loeung Flood Protection       

 - Additional 50 cm. freeboard vertical height for the dike-cum-road 
structure 1.23    

  

 Subtotal 1.23 2.61 0.72 4.56

Poipet Wastewater Treatment       
 - Surge prevention systems for manholes and overflow chambers  0.39     
 - 6 km. of  erosion protection of stormwater canals 0.25     
 - Additional 50 cm. freeboard height for the lift/pump station structure 0.11     
 - 4000 m. of perimeter flood protection barrier for the WWTP  0.47     
 Subtotal 1.23 2.60 0.49 4.32
Project Implementation Support 0.47 1.10 0.17 1.74
Capacity Building and Training 0.41 1.07 0.16 1.64
Contingency 0.85 2.12 0.48 3.45
Service Charge 0.01     

TOTAL  9.40 23.31 5.28 37.98 

SOURCE: ASIAN DEVELOPMENT BANK 

ADF = Asian Development Fund, PPCR = Pilot Projects for Climate Resilience, RGC = Royal Government of Cambodia 
 NOTE: THE FIGURES INCLUDE CONSULTANCY SERVICES, PER DIEM, INTERNATIONAL AND LOCAL TRAVEL, 
EQUIPMENT, TRAINING, SEMINARS AND CONFERENCES, SURVEYS AND DATA ACQUISITION. 

 
 

Table 8: Contracting Services 4 – Summary of Consultancy Services Requirements 
 

Consultants team 
Person-
months 

International  
Team Leader/Adaptation Specialist 6 
Hydrologist/Impacts Modeler  3 
Geographic Information System (GIS) Specialist  1 
Hydraulic Engineer 2 
Climate Modeling Specialist 1 
Subtotal (International) 13 
 
National  

 

Adaptation Specialist/Institutional Strengthening and Knowledge 
Management Specialist 6 
Hydrologist  3 
GIS Spesialist 1 
Civil Engineer  1 
Hydraulic/sanitation Engineer  3 
Social Spesialist  1 
Translator  3 
Autocad operator 3 
Data Collection Assistant  3 
Subtotal (National) 24 
 
Total 

 
37 
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Note: The 37 man-months are assumed to be distributed proportional to the direct costs and in accordance with the 
implementation schedules. 
 
 
5.3 Implementation Organisation  

92. The EA will implement this output through project management units (PMUs) in each town. 
A supervising adaptation manager will be hired through a consulting package and will work in the 
Detailed Engineering Design Team to develop the technical solutions and bidding documents for 
the defined civil works. The sustainability of the project will be secured by providing trainings in the 
EAs, by integrating climate change adaptation into engineering tools and guidelines and by 
producing vulnerability maps to assist with planning and engineering. 
 
93. There will be two dedicated climate resilience packages, one for additional adaptational civil 
works and the other for consulting services securing this. The implementation of activities will be 
led by a consulting team. A team leader will oversee the work of all experts hired under this 
consulting service. The team leader will work closely with the PMUs and the Project DED 
consultants for those activities financed under the PPCR. The team leader will be responsible for 
coordination of all activities and with other ADB- and PPCR-financed components, through the 
PMUs. 
 
5.4 Outline Terms of Reference for Consultants 

94. Consulting services will be necessary to implement the climate resilience output. The 
selected consulting firm/individual consultant's team will execute, but not limited to, the tasks 
detailed in the terms of reference (TOR) attached as Annexes A to I. Table 6 below presents the 
summary of ToRs drafted. 
 
5.5 Monitoring 

95. A framework for follow-up action in applying indicators for verifying that results are achieved 
with Project funds is provided in Annex J where the table “Monitoring of Climate Resilience Output 
through Specific Indicators”. It lists expected ‘Results’, suggested ‘Indicators’ and typical ‘Sources 
of Verification’. 
 
96. The PMU will be responsible for all aspects of monitoring and evaluation through a Project 
Performance Management System (PPMS) which will be designed for the project based on the 
targets, indicators, assumptions and risks indicated in the DMF. The PMU will be supported by the 
project implementation support consultants in project monitoring. A separate organization will 
support the PMU in compliance monitoring with regards to issues on land acquisition and 
resettlement.  
 
97. With support from consulting entities, the EA will submit quarterly progress reports to ADB. 
Progress will be monitored using intended outcomes and outputs described in the design and 
monitoring framework (DMF) of the RRP7. The EA will monitor project progress in accordance with 
the project implementation schedule, and will keep ADB informed of any significant deviations from 
the schedule. Within three months of the project’s completion, the EA will submit to ADB a project 
completion report. The form and content of the reports will be agreed with ADB and during the 
project inception mission. 
                                                      
7 The DMF was designed with reference to the PPCR Results Framework and SPCR. The project is expected to result to improvements 

such as: transformative impacts on the socio-economic conditions of the beneficiary communities; enhanced capacities on integrating 
climate resilience into local development strategies and plans; and scaled up investments in climate resilience which are replicable in 
other GMS corridor towns and cities.  



34 

 

 
98. The PMU will submit monthly financial reports in prescribed formats to the EA and ADB. The 
financial report will be audited annually by qualified auditors approve by the government and ADB. 
The audited financial report, which contains the measures on action being undertaken, shall be 
submitted by the EA to ADB. 
 
 

Table 9: Summary Skills and Experience Requirements 
for the CS4 Consulting Team and Final Outputs 

 

Consultants team Outputs 
Academic 

Qualifications 
Project Related 

Experience 
International 

Team 
Leader/Adaptation 
Specialist 

Overall team 
management, 
develops plan and 
criteria for vulnerability 
mapping, review of 
engineering guidelines, 
monitors progress 
against indicators, 
supervises field 
implementation, and 
coordinates with DEDs 
and EA. 

Post graduate 
degree in 
environmental 
science or studies, 
climate change or 
related fields. 

At least 10 years working 
on climate change 
resilience and adaptation in 
developing countries. 
Experience working in 
southeast Asia, preferably 
in Cambodia. Experience 
working with infrastructure 
projects and Ministries. 
Strong leadership, 
organizational and 
management skills. Project 
development and 
management experience. 

Hydrologist/ 
Impacts Modeller  

Climate change 
impact, hydrological 
data layers for 
vulnerability maps, 
recommendations for 
flood management  

Postgraduate degree 
related to 
hydrological 
modelling, hydrology 
or related fields.  

At least 10 years of 
experience undertaking 
hydrologic modelling with 
climatology and climate 
change modelling. 
Knowledge of the hydrology 
of southeast Asia and 
regional and national 
centres of excellence and 
sources of information in 
Cambodia.  

GIS Specialist  Vulnerability maps 
including other 
analytical or thematic 
maps. 
 
 

A bachelor degree in 
engineering or 
surveying. 

6 years practical 
experience in GIS and 
remote sensing and their 
application to planning; 
have a strong and 
demonstrated 
understanding of civil 
society involvement in local 
government and planning 
(skills related to group 
facilitation would be an 
asset); and have some 
work experience in a local 
government unit (whether 
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Consultants team Outputs 
Academic 

Qualifications 
Project Related 

Experience 
full-time or through study 
placements) 

Hydraulic engineer Detail design and 
contracting packages 
for flood control, 
including river 
embankment and flood 
dikes, training and 
knowledge generation, 
lessons learned  

A degree in civil 
engineering with 
hydraulics as the 
major. 

At least 8 years of 
experience in projects 
dealing with hydrological 
engineering interventions, 
and at least 4 years 
working in developing 
countries. Experience in 
small-scale water and 
capture storage facilities. 

Climate Modeling 
specialist  

Climate change 
projections as input 
into all aspects of the 
project, training and 
knowledge, early 
warning systems, input 
into EMS 

Degree in 
climatology, 
meteorology or 
environmental 
science. with 
specialty in climate 
change and climate 
change modelling. 

At least 5 years of 
experience undertaking 
complex climate change 
modelling and exposure to 
implementing the results of 
modelling. Practical field 
based project 
implementation experience 
is necessary. 

National 
Adaptation 
Specialist/Institutio
nal Strengthening 
Expert and 
Knowledge 
Management  

Assist team leader to 
lead the team, 
coordinating between 
Ministries and 
developing 
interagency 
agreements and 
frameworks, 
developing and 
implementing a 
detailed training 
programme. 
Development of 
lessons learned 
document. 

Postgraduate degree 
in environmental 
sciences or studies, 
climate change or 
natural resource 
management. 

7 years of experience and 
knowledge working on 
climate change 
resilience/adaptation 
implementation projects; 
experience in managing 
capacity building and 
planning related projects, 
knowledge of basic 
financial procedures, 
project planning and budget 
management. Excellent 
written and spoken 
communication skills 
necessary. 
 

Hydrologist  Climate change impact 
modelling in 
Cambodia, 
hydrological data 
layers for vulnerability 
maps, 
recommendations for 
flood management, 
surveying and data 
collection 

Postgraduate degree 
related to flood 
management and 
hydrology with some 
training in hydrologic 
modelling for land 
management.  

At least 8 years of 
experience undertaking 
hydrologic modelling.  
English skills are essential.

GIS Specialist Vulnerability maps and 
collection of all 
relevant data and its 

A bachelor degree in 
engineering with 
training in 

5 years of experience 
producing multi-layer 
mapping using GIS visual 
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Consultants team Outputs 
Academic 

Qualifications 
Project Related 

Experience 
digitization where 
needed or compilation 
where existing 

GIS/Remote Sensing 
and data analysis for 
environmental 
management. 

illustration tools such as 
ArcGIS, Mapinfo etc., 
preferably Experience 
producing vulnerability 
maps including defining its 
indicators. English skills 
essential. 

Hydraulic engineer  Detailed design and 
contracting packages 
for water capture, 
including borrow pits, 
training and 
knowledge generation, 
lessons learned  

A degree in civil 
engineering. 

A minimum of 8 years of 
experience in working in 
projects related to water 
and capture systems, such 
as water tanks and small 
dams. English skills are 
essential. 

Social Specialist  Development of socio-
economic vulnerability 
indicators and data for 
mapping, contribution 
to all aspects of the 
project where social or 
gender issues are 
concerned. 

Degree related to 
human vulnerability, 
social and economic 
sciences. 

8 years of experience 
in assessing socio-
economic vulnerability 
and digitization of 
socio-economic data. 
English skills essential. 

Translator  Translation of lessons 
learned document into 
Khmer, written 
translation of training 
materials, particularly 
for community level 
trainings. 

Graduate in 
English as 
major. 
Language 
training in 
English and 
Khmer 
necessary. 

2 years of experience in 
translation. Demonstrated 
ability for written and verbal 
translation from English to 
Khmer, including on the 
spot. Some experience 
working with communities, 
in workshops and with 
publication ready 
documents. 

Autocad operator Prepare layout plans 
and drawings. Handle 
digital maps and 3D-
modelling 

Diploma from  
technical college 
or equivalent 

3 years of experience 
as CAD operator with 
special experience in 
Autocad preferably 
applied on public 
infrastructure projects.  

Data collection and 
office assistant  

Support to all in data 
and document 
collection, editing and 
proofreading 
documents, preparing 
and developing 
communications and 
invitations. Support to 
training activities - can 
be part time. 

Recent 
university 
graduate in 
environmental 
sciences/manag
ement or 
engineering. 

No previous working 
experience required 
but strong academic 
performance. Ability to 
meet deadlines and 
work under pressure. 
Must possess English 
skills. 
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ANNEX A 
 

TERMS OF REFERENCE 
 

Team leader/Adaptation Specialist (International) 
Deputy Team Leader/ Institutional Strengthening 

Knowledge Management Specialist (National) 
 
 

1. Objective/Purpose of the Assignment 
 

The objective of the assignment is to provide EA with: (i) vulnerability maps related to climate 
change for the transport sector on a country-wide basis, (ii) a review and recommendation on 
adjustments to its engineering guidelines, and (iii) training and capacity building on climate change 
adaptation. The purpose of the maps is to improve planning and decision making by EA. The 
consultants should consider the lifetime of transport infrastructure including roads, bridges and 
drainage systems. 
 
2. Scope of the Work 

 
The organisation will work with EA to define the climate related concerns for infrastructure planning. 
An assessment and collection of existing data will be undertaken together with a team of National 
Consultants. Data gaps will be filled through collection of raw data and research, within the scope 
of the budget. Particular attention will be given to improving the understanding of hydrology, and 
the impact of climate change on local hydrological regimes where information is lacking and 
vulnerability is apparent. The vulnerability index should be composed of a variety of indicators, 
including the natural, physical, and social environments. The work will be carried out in a fashion 
that builds national capacity to maintain the works. In addition, a review of the Ministry’s 
engineering guidelines will be reviewed and recommendations made on how to integrate adaptation 
to climate change. Finally, on-going training will assist Ministry staff in utilizing the above as well as 
increase general understanding of climate change adaptation science, approaches, challenges and 
best-practices. Lessons learned will be collected throughout the project. 

 
3. Detailed Tasks to be performed 
 
Tasks to be performed would include: 
 

a. confirm with the EA that vulnerability indicators are of interest to their planning, including 
time span; 

b. identify and collect existing data sources; 
c. identify data gaps and prepare a plan (to be approved by EA) for filling in data gaps using 

field research and data purchase; identify survey needs; 
d. validate the data as needed; 
e. review existing climate change projections and impact assessments, which have been 

conducted through the Ministry of Environment; 
f. digitize and map data; 
g. obtain and overlay maps with transport network provided by EA mapping department; 
h. analyse maps and provide recommendations and assessment to the Government; 
i. hold a workshop and provide training to present and discuss findings, together with the 

Social and Environment Office at EA; 
j. finalize maps and hand all data and databases over to the Government;  
k. contribute to training and capacity building at EA, also cooperating with a similar project at 
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MRD. 
 
While the national expert assists the team leader in team leading tasks as well as those listed 
above, the following are those the team leader should complete:  
 

1. prepare a knowledge collection and monitoring plan, including objectives, roles and 
responsibilities and communication and dissemination plan; 

2. collect and analyse information and prepare yearly and final report;  
3. distribute information during training sessions, and to SPCR and PPCR. 

 
While all the above tasks are the responsibility of the international specialist, the national specialist 
should support the international specialist in all tasks and in leading the team and should undertake 
the following tasks as well: 
 

1. conduct a needs assessment and assess the current baseline knowledge of EA staff; 
2. identify with EA at least twenty staff to be trained on an on-going basis, ensuring 

representation by women, senior and junior staff; 
3. develop a capacity building and training programme using multiple educational tools such 

as workshops, case studies, presentations, short and long-session, field visits, and 
university seminars with local and regional experts. Experts from the region can be invited 
to present experiences in the region; 

4. implement the training programme at key times during the project, including at inception, as 
part of the development of vulnerability maps and review of engineering guidelines; 

5. provide translation into Khmer of key documents and presentations; and 
6. assess capacity improvements at the closing of the training programme. 

 
4. Final Output 

 
 vulnerability Maps in digital and hard copy  and all associated data;  
 report with recommendations and analysis for the EA, including risks and assumptions. 
 Training plan, final materials and final report on all activities undertaken and an assessment 

of baseline and final capacity developed through the training programme. 
 
5. Skills requirements  
 
International expertise needs a post-graduate degree in any of these fields: hydrology, climate 
change modelling, disaster and risk management, ecosystems and land-use. The expert must 
demonstrate knowledge in environment and geographic information system skills, and previous 
experience preparing vulnerability mapping. The expert should have a minimum of 10 years of 
experience in related work with at least 3 years of experience in leading a consulting team. Also 
required is knowledge of Southeast Asia and understanding of its ecology and hydrology, and of 
Cambodia in particular, is an asset. Strong analytical and communication skills, experience with 
monitoring and evaluation and good knowledge of climate change vulnerability and adaptation. The 
national specialist needs a postgraduate degree in environmental sciences or studies, climate 
change or natural resource management. He/she must have 7 years of experience and knowledge 
working on climate change resilience/adaptation implementation projects; experience in managing 
capacity building and planning related projects, knowledge of basic financial procedures, project 
planning and budget management. Excellent written and spoken communication skills are 
necessary. 
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ANNEX B 
 

TERMS OF REFERENCE 
 

Hydrologist/ Impact Modeller (International)  
 Hydrologist (National) 

 
 
1. Objective/Purpose of the Assignment 
 
The objective of the assignment is to develop a climate change impact modelling in the four corridor 
town of Poipet, Battambang, Neak Loeung and Bavet. 

 
2. Scope of the Work 
 
The scope of this work is to develop climate change impact modelling in Poipet, Battambang, Neak 
Loeung and Bavet. 
 
3. Detailed Tasks to be performed 
 
Provide hydrological data layers for vulnerability maps, and recommendations for flood 
management through a variety of measures available. 

 
4. Detailed Tasks to be performed: 

a. study in detail the existing climate models as applicable to Cambodia; 
b. select most appropriate modelling technique for the use of developing the climate impact 

model;  
c. develop hydrological data layers for vulnerability maps; and 
d. recommends measures for flood management 
e. While all the above tasks are the responsibility of the international specialist, the national 

specialist should assist the international specialist in all tasks. 
 

5. Final Output 
 
Computer based climate model for the use in the Project towns.  

 
6. Skills requirements 
 
The international specialist must have a postgraduate degree related to hydrological modelling, 
hydrology or related fields. The specialist needs at least 10 years of experience undertaking 
hydrologic modelling with climatology and climate change modelling. Knowledge of the hydrology of 
Southeast Asia and regional and national centres of excellence and sources of information in 
Cambodia. The national specialist needs a postgraduate degree related to flood management and 
hydrology with some training in hydrologic modelling for land management and water capture 
systems. He/she should have at least 8 years of experience undertaking hydrologic modelling.  
English skills are essential. 
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ANNEX C 
 

TERMS OF REFERENCE 
 

Geographic Information System (GIS) Specialist (International) 
 GIS Specialist   (National) 

 
 
1. Objective/Purpose of the Assignment  
 
The objective of the assignment is to visually represent the results of the climate change impacts, 
vulnerability and adaptation assessment. 

 
2. Scope of the Work 
 
The specialists together will produce the final visualization of the vulnerability maps and advise 
together with the climate modeller, impact and vulnerability specialists. 

 
3. Detailed Tasks to be performed: 

 
a. Undertake data collection, analysis, storage and retrieval through a variety of techniques, 

including use of available GIS, ensuring the full involvement of local stakeholders from the 
outset; 

b. support the development of the adaptation plan and early warning system  
c. prepare vulnerability maps and work with team members to verify and assess the results;  
d. prepare other thematic and analytical maps as needed. 
e. While all the above tasks are the responsibility of the international specialist, the national 

specialist should assist the international specialist in all tasks. 
 

4. Final Output 
 
Vulnerability and potential impact maps consolidating data and information to inform country wide 
vulnerability to climate changes and disasters (as appropriate), and visual representation of hot 
spots and areas for implementation of adaptation strategies. 

 

5. Skills requirement 
 
The international specialist should have a bachelor degree in engineering  or surveying with 6 years 
practical experience in GIS and its application to planning, have a strong and demonstrated 
understanding of civil society involvement in local government and planning (skills related to group 
facilitation would be an asset); and have some work experience in a local government unit (whether 
full-time or through study placements) The national specialist should have a bachelor degree in 
engineering with training in GIS/Remote Sensing and data analysis for environmental management. 
5 years of experience producing multi-layer mapping using visual illustration tools, such as GIS 
(commercial software such as Mapinfo and ArcGIS, or web-based open software) is necessary. 
Experience in producing vulnerability maps including defining its indicators.  
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ANNEX D 
 

TERMS OF REFERENCE 
 

Hydraulic Engineer (International) 
Hydraulic Engineer (National) 

 
 
1. Objective/Purpose of the Assignment 
 
The purpose of the assignment is to work with the DED team to adapt to and mitigate increased 
flows in all subprojects. They will also contribute to the preparation of bidding documents for their 
construction 

 
2. Scope of the Work:  

 
All infrastructure must be able to handle increased water flows and quantities.  

 
3. Detailed Tasks to be performed: 

 
a. conduct field survey to identify local needs and priorities for improved capacity in systems 

that carry or are being exposed to increased water flows. Consider climate and climate 
change trends to ensure adaptation. Apply agreed criteria for prioritization; 

b. work with DED Team to propose adequate designs and bill of quantities and costs; 
c. conduct all hydrological assessments necessary to ensure adequate water capacity; and 
d. work with Team Leader to allocate budgets and designs into appropriate contract packages. 

The national specialist assists the international specialist in all the above tasks. 
 

4. Final Output 
 
Adequate and adapted designs and bill of quantities and costs for all relevant subprojects. 

 
5. Skills requirement 
 
For the international specialist, a degree in civil engineering with major as hydraulics. At least 8 
years of experience in projects dealing with hydrological engineering interventions, and at least 3 
years working in developing countries. For the national specialist minimum of 6 years of experience 
in working in projects related to water transport; English skills are essential. 
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ANNEX E 
 

TERMS OF REFERENCE 
 

Climate Modelling Specialist (International) 
 
1. Objective/Purpose of the Assignment 
 
The objective here is to have climate change projections as input into all aspects of the output.  

 
2. Scope of the Work 
 
The scope of this work is to apply current international knowledge of climate change models to the 
impact modelling in the Project project towns. 

  
3. Detailed Tasks to be performed: 

 
a. conduct detailed field survey to identify potential local climate changes. Consider climate 

and climate change trends to ensure sustainability of water sources. Apply agreed criteria 
for prioritisation; 

b. conduct all hydrological assessments necessary to ensure sustainable capacity; and 
c. work with Team Leader to allocate budgets and designs into appropriate contract packages. 

4. Final Output 
 
Updated estimates of impacts of climate change. 

 
5. Skills requirement  
 
A degree in climatology, meteorology or environmental science with specialty in climate change 
and climate change modelling. At least 5 five years of experience undertaking complex climate 
change modelling and exposure to implementing the results of modelling. Practical field based 
project implementation experience is necessary. 
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ANNEX F 
 

TERMS OF REFERENCE 
 

Social Sector Specialist (National) 
 
1. Objective/Purpose of the Assignment 
 
To develop the socio-economic indicators for the entire output. 

 
2. Scope of the Work 
 
Climate resilience output requires monitoring during its implementation. Here such indicators will be 
developed. Baselines are those in the design and monitoring framework as well as in Annex I 
where specific indicators of this output are listed, but not limited to those. 
 
3. Detailed Tasks to be performed: 

 
a. development of socio-economic vulnerability indicators; 
b. develop data for mapping 
c. contribution to all aspects of the project where social or gender issues are concerned; 
d. coordinate with all other experts and the DED consultants. 

 
4. Skills requirement 
 
A degree related to human vulnerability and 6 years of experience in assessing socio-economic 
vulnerability and digitization of socio-economic data. English skills are essential. 
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ANNEX G 
 

TERMS OF REFERENCE 
 

Translator (National) 
 
 

1. Objective/Purpose of the Assignment 
 
All translations of documents required for the entire output. 

 
2. Scope of the Work 
 
The work requires translation of learning materials from English into Khmer, particularly for 
community level training events. 

 
3. Detailed Tasks to be performed: 

 
a. development of training materials translated from English to Khmer for training workshops;  
b. assist the international and national experts during communication and training as an 

interpreter; and 
c. organize all training materials in formats that can be reused by EA. 

 
4. Skills requirements 
 
A graduate in English as major. Language training in English and Khmer necessary. English 
communications skills are essential. 
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ANNEX H 
 

TERMS OF REFERENCE 
Data Collection and Office Assistant (National) 

 
 
1. Objective/Purpose of the Assignment 
 
To support all data collection and office tasks related to the entire output. 

 
2. Scope of the Work 
 
This person has to support to all data and document collection, editing and proofreading 
documents, preparing and developing communications and invitations. Support to training activities. 

 
3. Detailed Tasks to be performed: 

 
a. support all experts in collecting data and information; 
b. data input and making electronic database and files; 
c. proofreading and editing documents for all purposes; 
d. support other experts’ training activities; and 
e. arrange communications and logistics. 

 
4. Skills requirement 
 
Recent university graduate in environmental sciences/ management or engineering. No previous 
experience necessary, bust should possess strong communication skills and fluency in English. 
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ANNEX I 
 

TERMS OF REFERENCE 
Autocad Operator (National) 

 
 
1. Objective/Purpose of the Assignment 
 
To carry out all required Autocad work. 

 
2. Scope of the Work 
 
Assist the DED team by preparing layout plans and drawings based on sketches prepared by the 
engineers. Handle digital maps and 3D-modelling 

 
3. Detailed Tasks to be performed: 
 
Work with the DED team to prepare adequate drawings and other related documents for the 
following disciplines: 
 

 Civil works  
 Sewerage systems and drainage 
 Structural works 
 Mechanical works 
 Electrical works 

 
4. Skills requirement 
 
Diploma from technical college or equivalent with 3 years of experience as CAD operator with 
special experience in Autocad preferably applied on public infrastructure projects. English 
communications skills are essential. 
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ANNEX J  
 

DESIGN AND MONITORING FRAMEWORK 

Design Summary 
Performance Targets and 
Indicators with Baselines 

Data Sources and 
Reporting 

Mechanisms Assumptions and Risks  
Impact 
The towns of 
Battambang, Bavet, 
Neak Loeung, and 
Poipet will become 
centers of economic 
activity in the Southern 
Economic Corridor 

By 2023 
  
In project towns (represented by 
provincial data) , trade services 
from 8.4% of GDP  in 2007 to 
18.4%; Transport and 
communication services 
increase from 6.9% of GDP in 
2007 to 16.9%; Hotels and 
restaurant services from 4.3% 
in 2007 to 14.3% of GDP 
 

Employment opportunities 
for women will increase from 
52% in 2013 to 53.5% 
(nationally)   

 

Flood-affected persons in 
Battambang and Neak Loeung 
reduced by 15,120 persons (= 
30%) of regularly affected 
population (50,400 = 30%) 

National statistics  
 
Annual socioeconomic 
data of the government, 
i.e. National Institute of 
Statistics, 2009. 
General Population 
Census of Cambodia, 
2008 
 
National business data 
 
Project progress reports 
with employment impact 
data of female 
participants 
 
Labor data school 
attendance records  
(reported incidence of 
sick days i.e., missed 
work and missed 
school) 
 
Annual socioeconomic 
surveys disaggregated 
by sex 

Assumption 
Government remains fully 
committed to this Project 

Risk 
Corridor towns unable to 
collect revenues on 
wastewater treatment 
plants, sanitary landfill and 
solid waste management. 

Outcome 
Urban infrastructure 
improved and climate 
resilience enhanced in 
Battambang, Bavet, 
Neak Loeung, and 
Poipet 
 

Between 2013- 2018 

 
Improved access to urban 
infrastructure affects 558,220 
inhabitants (cumulative figure) 
in four project towns    
 
Annual economic impact of poor 
sanitation, accounting to a loss 
of $33 in 2005 per capita per 
year, reduced by 40% 
 
Urban areas affected by 
perennial flooding reduced by 
30% 

Provincial and district 
and town statistics 
 

Assumption 
The government remains 
committed to sustainable 
management of urban 
infrastructure sector as a 
national development 
priority 
 
Risk 
Government regulations do 
not fully support a 
sustainable decentralized 
operation and maintenance 
of urban infrastructure.  

Outputs 
 
1.SLEDP adopted and 
implemented in 
Battambang, Bavet, 
Neak Loeung, and 
Poipet  

 
 
 
 

By 2018 
 
SLEDPs with sex specific and 
climate resilience measures 
incorporated, adopted and 
disclosed, updated as required. 
[Baseline: 2010 no such 
Development Plans available] 

 
Gender awareness and 
sensitization training for 30 
EAs/IAs staff conducted 

Local development 
plans of IAs and 
corridor towns 
 

Assumptions 
Local authorities endorse 
the SLEDPs and 
associated budgets  
 
Women's participation in 
SLEDP preparation 
increased, women’s needs 
identified through 
participatory processes and 
reflected in SLEDPs 
Environmental and social 
risks can be mitigated 
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Design Summary 
Performance Targets and 
Indicators with Baselines 

Data Sources and 
Reporting 

Mechanisms Assumptions and Risks  
2. Priority urban 
infrastructure 
investments 
implemented 

Battambang 
1.Wastewater 
Treatment (PPCR) 
 
 
 
 
 
 
2.Flood Control 
(PPCR) 
 
 
 
3.Materials Recovery 
Facility 
 

Bavet 

4. Wastewater 
Treatment (PPCR) 

 

 

5. Urban Roads 

 

6. MRF 

Neak Loeung 

7.Flood Protection 
(PPCR) 

 

Poipet 

8.Wastewater 
treatment (PPCR) 
 
 
 
 
9. Solid Waste 
Management 
 
10. MRF 

Priority infrastructure 
operational by 2018 

30% of construction workers to 
be hired under the Project to be 
female 

1.    52,000 residents serviced 
by a new and rehabilitated 
waste water treatment plants 
(capacity 2,800 cubic 
meters/day). Flood events of 
facility reduced (based on 50 
year flood frequency) 
2.   Flooding events of city  
centre, near river, reduced 
(based on 50 year flood 
frequency), benefiting 15.120 
persons 
3.   30 cubic meters of 
recyclables per day segregated 
benefiting 128,000 residents  
 
 
 
 
4. 29,000 residents serviced by 
waste water treatment plant 
(capacity 255 cubic 
meters/day). Flood events of 
facility reduced (based on 50  
year flood frequency) 
 
5.     8 km main urban  road 
upgraded with drainage 
structures, benefiting 37,100 
residents  
6.      30 cubic meters of 
recyclables per day segregated, 
benefiting 24,000 residents  
 
7.   5.4 km flood protection dike 
constructed; 363 ha of 
residential and commercial 
areas protected from annual 
flooding  (based on 50 year 
flood frequency), benefiting 
24,700 residents 
 
8.     65,000 residents serviced 
by waste water treatment plants 
(capacity 16,400 cubic 
meters/day). Flood events of 
facility reduced (based on 50 
year flood frequency) 
9.  20 tons/day of solid waste 
deposited in sanitary landfill, 
benefiting 58,600 residents 
10.   30 cubic meters of 
recyclables from dry sources 

Subproject completion 
reports of IAs 

Quarterly and annual 
progress reports of IAs 

Local authorities’ 
statistical data 

 
 

Priority infrastructure will 
promote gender equality 
and/or women’s 
empowerment by improving 
women’s access to, and 
use of opportunities, 
services, resources, 
assets, and contribute to 
increased participation in 
decision making  
 
Capacity development 
activities take gender 
balance into account 
 
Specific training on gender 
aspects/issues provided to 
all staff of EA, IAs and PIUs 
 
Risks 
Local authorities do not 
recognize the need for 
continued capacity 
development. 
 
Required budgets for 
sustaining 
operations  are not 
allocated   
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Design Summary 
Performance Targets and 
Indicators with Baselines 

Data Sources and 
Reporting 

Mechanisms Assumptions and Risks  
segregated, benefiting 58,600  

3. Institutional 
capacities 
strengthened 

By 2018 
 
2,000 persons trained in project 
management and 
implementation, financial 
management, procurement and 
social and environment 
safeguards trained, gender 
targets achieved: Staff quota of 
30% female in PMU and PIU, 
increased role in decision 
making  
 
MOA signed between IAs and 
District/Corridor town authorities 
on subproject O&M and climate 
resilience measures 
 
30% of overall staff positions 
and 30% of the management 
positions in the PMU and PIU 
are female 

EA and IA records of 
capacity building and 
training events 
(disaggregated by sex); 
Numbers of staff (by 
gender) before and after 
project implementation 
 
Community level 
capacity building for 
increased gender 
awareness and 
participation of women 
in local decision-making 
 

Risks 
Delayed or incomplete 
settlement of land 
acquisition and 
resettlement entitlements. 
 
Lack of quality control and 
performance evaluation at 
municipal levels 
 

Activities with Milestones 
 
Output 1: Four SLEDPs Adopted and Implemented 
1.1  Four SLEDPs, with gender specific measures incorporated, adopted by 2014 
1.2  SLEDPs updated as required by 2018 
Output 2: Urban Infrastructure Investments Implemented 
2.1  Detailed design completed by Q4 2013 
2.2  Complete land acquisition and resettlement by Q2 2014 
2.3  Conduct prequalification and bidding by Q3 2013 
2.4  Sign contract by Q4 2013 
2.5  Civil works completed by Q4 2016 
Output 3:  Institutional Capacities Strengthened 
2.1. Conduct capacity needs assessment and update capacity development plan Q3  

2013 
2.2. Conduct public awareness and information campaign program Q2 2014 
2.3. Conduct training needs assessment related to female employment opportunities 

triggered by the project, by 2014 
2.4. Prepare capacity building modules and training manuals for project 

management, procurement and financial disbursement, and monitoring and 
evaluation by Q2 2014 

2.5. Establish networks and coordination with training institutions and Human 
Resource Development learning centers for capacity development 

2.6. Implement institutional capacity development plan from 2013 to 2016 

Inputs 

ADB: $37 million 

SCF- PPCR Loan: $5 
million 

SCF-PPCR Grant: $4.4 
million 

UEIF-UFPF: $1.5 million 

RGC: $6.87 million 

ADB = Asian Development Bank, EA = executing agency, GAP = gender action plan, ha = hectare, IA = implementing 
agency, kg = kilogram, km = kilometers, MOA = memorandum of agreement, MRF = materials recovery facility, O&M = 
operations and maintenance, ODA = official development assistance, PIU = project implementation unit, PMU = project 
management unit, PPCR = Pilot Program for Climate Resilience, Q = quarter, RGC = Royal Government of Cambodia, 
SCF = Strategic Climate Fund, SLEDP = Strategic Local Economic Development Plan, UEIF = Urban Environmental 
Infrastructure Fund, WWTP = wastewater treatment plant. 
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ANNEX K: 
 

Monitoring of Climate Resilience Output through Specific Indicators 
 

                                                      
8 Additional freeboard design height determined based on historical flooding in each town, with Bavet the only town with 

consideration for a 30 cm freeboard height being a less vulnerable town to flooding.  

Results Indicators 
1. Climate resilient and 
improved environmental 
infrastructure in the towns of 
Battambang, Bavet, Neak 
Loeung, and Poipet ensuring 
year-round accessibility for 
economic and residential 
activities.   
 

 Urban areas affected by perennial flooding reduced by up to 30% 
by 2018 (Indirect beneficiaries are the three Sangkats in 
Battambang which will benefit 5,956 of its 51,476 inhabitants, and 
in Neak Loeung  where 7,418 of its 24,726 inhabitants are residing 
in the 363-hectare project area).  
 

 A total of 526,000 inhabitants of the four towns have benefitted 
from the improved services and impacts of climate resilience 
measures of the subprojects by 2018.  

 
 Flood-affected persons in Battambang and Neak Loeung reduced 

by 15,120 persons (= 30%) of regularly affected population (50,400 
= 30%) by 2023. 

 
 No interruption of economic activities. GDP shares of various 

economic activites in the four towns have increased by 2023: trade 
services from 8.4% in 2007 to 18.4%; hotels, restaurants and other 
tourism services from 4.3% in 2007 to 14.3%; and transportation 
and communication services from 6.9% in 2007 to 16.9%.   

 
2. Intergation Climate 
Resilience in Strategic Local 
Economic Development Plans  
(SLEDPs) in Battambang, 
Bavet, Neak Loeung, and 
Poipet.  
 
 

 Climate resilience measures reflected in four SLEDPs. SLEDPs 
adopted by the  local governments by 2014. 

3. Climate-resilient urban 
infrastructure investments 
implemented and completed 
in Battambang, Bavet, Neak 
Loeung and Poipet8.  
 

By 2016: 
 
 Battambang Flood Control Subproject.   

- A 200 m (L) x 30 m (W) river embankment and flood control 
structure in Wat Sophy in Rottanak Sangkat built built with an 
additional freeboard of 50 cm. from the top of the design flood level 
to the top of the dike as a climate resilience measure. 

- A 100 m (L) x 30 m (W) river embankment and flood control 
structure in Svay Por Sangkat built with an additional freeboard 
height of 50 cm. from the top of the design flood level to the top of 
the dike as a climate resilience measure.  

 
 Battambang Wastewater Teatment Subproject.  

- Storm drainage canals constructed in Rottanak and Preak Preah 
Sdach Sangkats with manholes and overflow chambers 
constructed with Surge Prevention Systems to prevent storm water 
backflow into the settlement areas.  

- 60.7 km. of erosion protection structures built to protect the 
drainage canals from damages.  

- 50 cm. additional freeboard height based on design flood level 



51 

 

 

built/added for the four lift and pump station structures.  
- 4000 m. of perimeter flood protection barrier structure built for the 

WWTP incorporating a 50 cm. additional freeboard height based 
on the design flood level in the area.  

 
 Bavet Wastewater Treatment Subproject.  

- Storm drainage manholes and overflow chambers constructed with 
Surge Prevention Systems to prevent storm water backflow into 
the settlement areas. 

- 6.36 km. of erosion protection structures built to protect the storm 
drainage canals from damages.  

- 30 cm. additional freeboard height based on design flood level 
built/added for the nine lift and pump station structures.  

- 3600 m. of perimeter flood protection barrier structure built for the 
WWTP incorporating a 30 cm. additional freeboard height based 
on the design flood level in the area.  

 
 Neak Loeung Flood Protection Subproject 

- 4.5 km. of river embankment constructed in the east side of Neak 
Loeung along the Mekong River built with an additional freeboard 
height of 50 cm. from the top of the design flood level to the top of 
the dike as a climate resilience measure. 
 

 Poipet Wastewater Treatment Subproject.  
- Storm drainage manholes and overflow chambers constructed with 

Surge Prevention Systems to prevent storm water backflow into 
the settlement areas.   

- 6 km. of erosion protection structures built to protect the closed 
storm drainage canals from damages. 

- 50 cm. additional freeboard height based on design flood level 
built/added for one lift and pump station structure.  

- 4000 m. of perimeter flood protection barrier structure built for the 
WWTP incorporating a 50 cm. additional freeboard height based 
on the design flood level in the area. 

4. Enhanced institutional and 
technical capacities of 
government officials at the 
national, provincial and 
district/town levels for 
managing, implementing, 
operating and maintaining 
climate resilient 
infrastructures.    
 

 Capacity and training needs assessment and capacity development 
plan completed by Q3 of 2013 

 Public awareness and information campaign program completed by 
Q2 of 2014 

 Preparation of 36 capacity building modules and training manuals for 
project management, procurement, disbursement, operation and 
maintenance, and monitoring and evaluation completed by Q2 of 2014. 

 Thirty-six seminar-workshops and on-the-job training sessions on the 
management, implementation, operation and maintenance of climate 
resilient infrastructures conducted between 2014 to 2016 in 
Battambang, Bavet, Neak Loeung and Poipet. 

 Two thousand persons trained in project management and 
implementation, and operation and maintenance of climate resilient 
infrastructures by 2016.  

 Five MOAs between IAs and Disctrict/Town authorities on the 
operation and maintenance of the climate resilient infrastructures 
signed by 2016.  

 


