
 

A - 19 

4.2 Explanation on Draft Final Report in Cambodia 
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Appendix 5. Soft Component (Technical Assistance) Plan 

1. BACKGROUND OF THE SOFT COMPONENT SERVICE 

1.1 Background of the Project 

Phnom Penh City, the capital of the Kingdom of Cambodia, is located in the western side of the 
confluence of Mekong River and Tonle Sap and had the population of about 1.3 million in 2008.  
In the 1960’s, urban drainage facilities with functions of draining storm water and domestic 
wastewater were gradually improved in line with the development of the city.  However, all such 
drainage facilities constructed since the beginning of the 1900’s stopped functioning well due to 
old age, as well as poor maintenance after the 1970’s.  As a result, the city suffers from habitual 
inundation and poor environmental conditions caused by stagnant wastewater in the lowland areas, 
which are serious constraints to the improvement of 
residents’ living environment as well as social and 
economic development.  

To hasten the rehabilitation and improvement of drainage 
facilities, the Government of Cambodia had requested 
technical cooperation from the Government of Japan. In 
response, the Government of Japan dispatched a study 
team through the Japan International Cooperation 
Agency (JICA) to formulate the master plan for flood 
protection and urban drainage improvement in Phnom 
Penh City and suburbs and to conduct a feasibility study 
on priority projects selected from the master plan. The 
study was carried out from March 1998 to August 1999 
and, based on the proposed priority projects, those shown 
in the following table were carried out under the Japan’s Grant-Aid Scheme. 

Table 1.1 Japan’s Grant-Aid Projects Implemented in the Past 
Project Project Period Target Area Project Components 

Phase I 2001~2004 Southwest area of the city 
(Tompun Watershed) 

Dike Reinforcement, Drainage Channel, 
Pumping Station, Sluiceway, Bridge, Road

Phase II 2006~2010 

City centre and northeast area of the city 
(Central Market Area, Royal Palace & 
National Museum Area, Wat Phnom 
Basin) 

Revetment, Drainage Pipes, Underground 
Reservoir, Pumping Station 

Phase I: The Project for Flood Protection and Drainage Improvement in the Municipality of Phnom Penh (Phase I) 
Phase II: The Project for Flood Protection and Drainage Improvement in the Municipality of Phnom Penh (Phase II) 

 
Although drainage conditions in the target areas of Project Phase I and Project Phase II have 
improved after then, areas in the southeast such as the Trabek Basin and its vicinity are still 
experiencing serious flooding in the rainy season.  Therefore, the Project for Flood Protection and 
Drainage Improvement in the Phnom Penh Capital City (Phase III) (hereinafter referred to as “the 

Fig. 1.1 Area of Japan’s Grant Aid 
Project 
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Project”) was requested for implementation under Japan’s Grant-Aid by the Cambodian 
Government to improve the drainage condition in the remaining southeast areas. 

1.2 Overall Goal and Project Objective 

Although the drainage condition in some parts of the city had gradually improved in the past 
decade, the other areas such as the Trabek Basin and its vicinity still suffer from flooding in the 
rainy season.  As a result, the city is beset with poor environmental conditions caused by stagnant 
wastewater in the lowland areas, causing deterioration of the residents’ living environment and 
posing a serious constraint to social and economic development. 

To find a solution to these issues, the Government of Cambodia and the Phnom Penh Capital Hall 
(hereinafter referred to as “PPCH”) had conducted various studies on flood protection and drainage 
improvement to achieve the overall goals listed below in accordance with basic strategies of the 
NSDP (National Strategic Development Plan), and the policies of “Rectangular Strategy” of the 
national government of Cambodia and the CDS (City Development Strategy) of the PPCH: 

• Stabilization of livelihood of people in the Phnom Penh City 

• Development of the city through the mitigation of flood damage 

• Improvement of sanitary and environmental conditions in the city 

The Project has the following objective under the overall goals mentioned above: 

• To minimize inundation and damage caused by local rainfall by improving the drainage 

system and providing equipment for cleaning the drainage facilities in the targeted area of 

the Project (See Fig.1.1). 

1.3 Basic Concept of the Project 

To achieve the objective of the Project, drainage facilities in the Survey Area, including drainage 
pipes and sediment chamber, shall be installed or improved at the planning scale of 2-year 
probability, and cleaning equipment such as Water-Jet Cleaners and Sludge Sucker shall be 
procured. 
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Table 1.2 Contents of Japan’s Grant-Aid for the Project (Phase III) 
Covered by the Japan’s Grant Aid 

Items Description Quantity 
Covered by the Recipient Country 

Improvement of Drainage Network (Drainage Pipes Installation) 
Ou Russei Area 3.93 km
Boeng Reang Area 2.43 km
Monireth Area 2.05 km
Tuol Svay Prey Area 2.52 km
Tuol Sleng Area 2.48 km
Boeng Keng Kang Area 3.05 km
Tuol Tumpung North Area 1.15 km
Tuol Tumpung South Area 3.06 km

Improvement/Installation of 
drainage pipes at locations 
conforming to the following 
conditions in the Trabek Area and 
adjacent area: 
- Serious inundation 
- Main trunk 
- Particular construction technique 
required Total Length 20.65 km

- Improvement of branch line of drainage 
pipes 

- Cleaning, operation and maintenance of 
drainage network 

 

Reconstruction of  
Sediment Chamber at R240 

Replacement of existing big 
chamber with new sediment 
chamber 

1 site 
- Operation and maintenance of chamber
- Clearing/removal/disposal of solid 

waste/sludge/sediment 

Procurement of  
Cleaning Equipment  
for Drainage Pipes 

- Water-Jet Machine 
- Sludge Sucker 2 sets 

- Operation and maintenance of 
equipment 

- Cleaning of drainage pipes utilizing 
equipment procured in the Project 

 

1.4 Necessity of the Soft Component (Technical Assistance) 

The Department of Public Works and Transport (hereinafter referred to as “DPWT”) of the PPCH, 
the implementation agency of the Project, is mandated with the responsibility to manage the 
constructed facilities and procured equipment. Based on this responsibility, the cleaning and 
maintenance of drainage pipes shall be implemented by the Drainage and Sewerage Division 
(hereinafter referred to as “DSD”) of DPWT, utilizing cleaning equipment and funds provided from 
the cleaning and management budget of PPCH. 

DSD staffs possess the basic knowledge and experience in operating and maintaining cleaning 
equipment for drainage pipes because it presently uses its cleaning equipment (4 combined sludge 
sucker vehicles with auxiliary equipment) for the cleaning and maintenance of the drainage system.  
Most of the present cleaning work on drainage pipes is, however, limited to symptomatic treatment, 
such as cleaning work at site where inundation happens frequently or claimed by the residents.  
Besides, discrepancy between cleaning work plan and actual work implementation is large because 
the monthly and annual work plan of DSD includes only pipe length to be cleaned and does not 
include inspection work plan to be implemented prior to the cleaning work, and also actual 
cleaning work is symptomatic treatment.  In addition, the system to feedback the experience of 
past cleaning work is not activate because contents of working records are not unified and not 
enough for the feedback. 

It is necessary to enhance the cleaning and management capability of DSD based on the PDCA 
Cycle (Plan – Do – Check – Action – Plan…) through the technical assistance by the soft 
component so as to solve the above described capability and management problem of DSD, and to 
sustainably utilize the drainage facilities and cleaning equipment granted in the Japan’s Grant-Aid 
Projects (Phase-I to III). 
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It is prospective to utilize the knowledge and methodology through the Soft Component by DSD, to 
spread the technical know-how to each Khan and Sangkat in charge of local cleaning and 
maintenance work, and to enhance the proper cleaning and maintenance activities based on the 
systematic and scheduled action plan in the future. 

2. OBJECTIVES OF THE SOFT COMPONENT 

The objectives to be achieved by DSD through the soft component service are as follows: 

- DSD can compose systematic and scheduled cleaning plan of the drainage system as a part of 
the total maintenance work of the drainage system. 

- DSD can execute appropriate utilization and maintenance of the cleaning equipment procured 
by the Project. 

The achievement of the objectives of the soft component enables the improvement of efficiency 
and safety management of cleaning work and the keeping of drainage capability of drainage 
facilities properly. This achievement will provide the sustainability of the project objective “to 
minimize the inundation and to reduce the damage by improving the drainage system and providing 
the equipment for cleaning the drainage facilities.” 

It is expected that the DSD improves the efficiency and effectiveness of the drainage cleaning and 
maintenance works with the utilization of new cleaning equipment to be procured by the Project 
through the acquirement of knowledge provided by the Soft Component for the manners of works 
and the utilization of the equipment. 

3. OUTPUT OF THE SOFT COMPONENT PLAN 

3.1 Direct Effects of the Soft Component 

The direct beneficiaries of the Soft Component Services are the staffs of DSD including the Chief 
and Deputy Chief(s) supervising and planning the works and technical engineers/operators 
conducting the actual cleaning and maintenance works. Through the actual activities of the soft 
component service, it is necessary to institute the total cleaning and management plan of the whole 
drainage system, and also to institute detailed daily and weekly activity plans. The prospective 
outputs after completion of the plan are described below: 

(1) Responsible staffs of DSD (Chief, Deputy Chief and technical staffs) can institute the cleaning 

and maintenance work plans (annual, monthly and weekly) with the utilization of the procured 

equipment; 

(2) Responsible staffs of DSD (Chief, Deputy Chief and technical staffs) can execute, review and 

record the cleaning and maintenance works based on the work plans prepared by utilizing the 

procured equipment; 
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(3) Responsible staffs of DSD (Chief, Deputy Chief and technical staffs) can make the proper 

working reviews and improvements regarding results and circumstance of the cleaning and 

maintenance working procedures, safety management plan; 

(4) Responsible staffs of DSD (Chief, Deputy Chief and technical staffs) can review the cleaning 

and maintenance work plans in consideration of the inspection and maintenance records of past 

implemented work, and can leverage the records and information to revise and improve the 

maintenance and reconstruction plan of drainage facilities; and, 

(5) DSD can upgrade the city drainage network diagram map(s) and prepare the database of 

drainage facilities in the PPCC. 

3.2 Indirect Effects of the Technical Guidance Service 

In the future, it is desirable that the technology transferred by this soft component services will be 
established in the whole DPWT and also spread to the Khans and Sangkats, the lower 
organizational units of the city, in charge of cleaning and maintenance work of local branches of 
the drainage network as the indirect effects of the technical guidance service. 

4. CONFIRMATION OF DEGREE OF ACHIEVEMENT 

Prior to the termination of the soft component services, the following activities shall be executed to 
confirm the effectiveness and achievement of the activities concerned: 

- To check the cleaning and maintenance work plans (annual, monthly and weekly plans); 

- To check the activity records of the cleaning and maintenance work of the drainage system 
(daily/weekly working record, monthly report, annual report) and maintenance record of the 
equipment; 

- To compare the instituted work plan with the actual work states (drainage network diagram, 
and bar-chart indicating sites to be cleaned in the work plan, requested sites to be cleaned and 
sites actually cleaned); 

- To check the composing state of drainage network diagram and drainage network database; 
and, 

- To check the contents of manuals regarding work methodology, safety management and 
maintenance of the equipment together with the records of revisions and improvement. 

5. ACTIVITIES OF THE SOFT COMPONENT PLAN 

5.1 Dispatch of Experts 

Two (2) Japanese experts, assigned as “Facility and System Management Expert” and “Equipment 
Maintenance Expert,” respectively, shall be dispatched in the following three (3) terms (See 
Fig. 7.1): 
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Term-1 = 2 experts (Facility and System Management Expert and Equipment Maintenance Expert) 
After initial operation guidance of equipment procured by the Contractor 

Term-2 = 1 expert (Facility and System Management Expert) 
One year later after Term-1 [Intermediate (Second) Technical Guidance Service] 

Term-3 = 1 expert (Facility and System Maintenance Expert) 
One year later after Term-2 (Third Technical Guidance Service) 

5.2 Activities in Each Term 

The main activities of the Soft Component Service are to support and improve the activities of 
DSD.  The DSD shall conduct the following activities in each term based on the support and 
advice of the expert(s) under the “Soft Component” in collaboration with the DPWT. 

5.2.1 Term-1 

- Preparation of Annual and Monthly Cleaning and Maintenance Plan taking into consideration 
safety and environmental management methods. 

- Preparation of Daily, Weekly and Monthly Work Plans for the pilot works, together with the 
Experts. 

- Preparation of formats of Recording Sheets and tables of contents of the required 
documentations such as Daily Records, Monthly Reports, Annual Reports, Cleaning Work 
Plan, Base Map of City Drainage Network Diagram, Drainage Facilities Database including 
diameter, depth and year of construction, and comparative bar-chart of the works. 

- Preparation of Maintenance and Inspection Manual and format of Maintenance/Operation 
Record Sheet for Equipment. 

- Pilot cleaning and maintenance activities using the procured equipment to confirm the actual 
manner of describing and filling-in of the sheets. 

5.2.2 Term-2 and Term-3 

- Confirmation of Records and Reports. 

- Confirmation of Actual Cleaning and Maintenance Work Volume. 

- Confirmation of Progress of Drainage Network Diagram Map(s) and Drainage Facility 
Database. 

- Evaluation and Review of Cleaning and Maintenance Work Plan. 

- Solution of Issues and Problems regarding the Cleaning and Maintenance Work Plan. 

- Revision and establishment of next Annual Plans and Record Sheet Formats. 

- Revision of Manuals, if any. 



Soft Component Plan 

A - 33 

Detailed contents of the dispatch of experts during the Soft Component Service are described in the 
following section.  Necessary activity periods in each term are three (3) months for Term-1, 
one (1) month for Term-2 and one (1) month for Term-3, or a total of five (5) months. 

5.3 Facility and System Management Expert (“Expert-1”): Five (5) M/M in total 

5.3.1 Term-1:  Three (3) months 

(1) First Month 

Expert-1 shall perform the following activities in collaboration with DSD: 

• Preparation of base map(s) for drainage network diagram map(s). 

• Preparation of format of Drainage Facility Database. 

(2) Second Month 

In the Second Month, Expert-1 shall perform the following activities in collaboration with DSD: 

• Preparation of Sequence of Drainage Cleaning and Maintenance Work based on the 
current inundation condition and priority of DSD. 

• Preparation of Annual Drainage Cleaning and Maintenance Plan for the First Year 
after the procurement of the Equipment. 

• Review of the current working record manual and procedure for Drainage Cleaning 
and Maintenance Work and preparation of format of Cleaning Record Sheet, Daily 
Record, Weekly Report, and Safety Planning, including formulation of summary 
reporting system. 

(3) Third Month 

In the Third Month, Expert-1 shall provide supervision and support/advice for the following 

activities of DSD: 

• Preparation of format of Comparative Chart/Table (such as Bar-Chart) between 
planned and actual amounts. 

• Improvement of Cleaning and Maintenance Work including Planning Methodology 
and the technique of preparation of Drainage Network Diagram and Database. 

5.3.2 Term-2:  One (1) month 

DSD will have conducted the actual cleaning and maintenance work for one (1) year after 

Term-1.  Expert-1 shall provide support and advice to DSD in the review and revision of plans 

and manuals based on the following activities, in collaboration with DSD: 
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• Review of Cleaning and Maintenance Work Plan taking into consideration the 
comparison between work plan composed in Term-1 and actual work result for one 
year after procurement of the equipment. 

• Review of Cleaning and Maintenance Work Plan taking into consideration safety 
management and work effectiveness based on the actual unsafe cases and actual 
accidents that have happened in cleaning and maintenance works. 

• Review of Drainage Network Diagram and Drainage Network Database prepared in 
Term-1, if necessary. 

• Provide advice and suggestions regarding the recording system, working condition 
and planning of the works. 

5.3.3 Term-3:  One (1) month 

DSD will have conducted the actual cleaning and maintenance works for another one (1) year 

after Term-2 based on the reviewed and revised plans and procedures for cleaning and 

maintenance work of drainage facilities.  Expert-I will resume providing support and advice to 

DSD in the review and revision of plans and manuals based on the following activities in 

collaboration with DSD: 

• Provide support on the review and evaluation of actual cleaning and maintenance 
activities based on the plans and procedures revised in Term-2. 

• Review of the Cleaning and Maintenance Work Plan taking into consideration safety 
management and work effectiveness based on the actual unsafe cases and actual 
accidents that have happened in cleaning and maintenance works. 

• Review of the Drainage Network Diagram and the Drainage Network Database 
prepared in Term-2, if necessary. 

• Provide advice and suggestions regarding the recording system, working condition 
and planning of the works. 

5.4 Equipment Maintenance Expert (“Expert-2”):  One (1) M/M in total 

Expert-2 shall be dispatched during Term-1 and conduct the following support activities for DSD: 

• Support in the preparation of maintenance manuals and check sheets for procured 
equipment with regards to inspection and repair method, strategy in emergency 
situations, and safety management method. 

• Execution of maintenance work trainings/drills on the procured equipment based on 
the maintenance manuals and check sheets, and supervision of the pilot activities 
utilizing the procured equipment. This work shall be implemented with the equipment 
operators. 
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• Support in solving problems that happen during the pilot operation activities with the 
utilization of procured equipment. 

• Upgrade and revision of the maintenance manuals and the check sheets. 

6. ARRANGEMENT AND INPUTS OF DISPATCHED EXPERTS 

For the implementation of the Soft Component in which the activities of DSD will be improved as 
described in Chapter 5, two (2) Japanese Experts (“Facility and System Management Expert” 
and ”Equipment Maintenance Expert”) shall be arranged and dispatched for the following reasons: 

- In Cambodia, there are few experts who have enough experience in managing municipal 
drainage network systems and in the planning of long-term management strategies and 
improvement of management skills. 

- There are also few experts who may be able to strictly manage the progress of the work based 
on the planned schedule. 

Therefore, the “Facility and System Management Expert” with extensive experience in the 
maintenance and management of sewerage and drainage facilities shall be dispatched during the 
Soft Component Service.  Likewise, the “Equipment Maintenance Expert” who has extensive 
experience in the maintenance and management of cleaning equipment shall be dispatched as 
described in previous chapter. 

7. IMPLEMENTATION SCHEDULE OF TECHNICAL GUIDANCE SERVICE 

In Term-1, the expert assigned as “Facility and System Management Expert” (Expert-1) shall be 
dispatched in accordance with the time of arrival of the procured equipment. In the first month, 
Expert-1 shall compose the base map of drainage network diagram and the form of drainage 
network database. Expert-1 shall provide support to institute the cleaning and management work 
schedule in the first year on the basis of recognition by DSD with regards to the importance of 
drainage network and past inundation damage, and support in composing each working record 
(daily record, weekly record, monthly report, annual report, etc.) In the second month, the pilot 
activity based on the instituted work schedule shall be executed. In the third month, problems and 
points to modify as clarified through the pilot activity shall be reviewed and the cleaning and 
maintenance system shall be improved. 

The expert assigned as “Equipment Maintenance Expert” (Expert-2) shall be dispatched in 
accordance with the time of commencement of the pilot activity. Expert-2 shall provide guidance 
and supervision for the pilot activity and compose the maintenance manuals and check sheets of the 
procured equipment. 

The results of activities in Cambodia shall be submitted by Expert-1 and Expert-2 to the JICA 
office and DPWT. 
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In Term-2, Expert-1 shall be dispatched a year after institution of the cleaning and maintenance 
work plan by DSD and the activity in Term-1 based on the plan. Expert-1 shall provide support on 
the review of the cleaning and maintenance work plan instituted in Term-1 in consideration of the 
comparison between the planning and actual implementation of the cleaning and maintenance 
work, and actual problems encountered through the activity in the first year. Expert-1 shall also 
provide support on the modification of the drainage network diagram, drainage network ledger and 
each manual composed basically in Term-1 in consideration of the actual circumstances of daily 
activities. 

The results of activities in Cambodia shall be submitted by Expert-1 and Expert-2 to the JICA 
office and DPWT. 

In Term-3, Expert-1 shall be dispatched a year after the second dispatch in Term-2 to evaluate the 
activity state based on the cleaning and maintenance work plan modified in Term-2, and provide 
support on the establishment of a sustainable cleaning and maintenance work plan. As in Term-2, 
Expert-1 shall provide support on the review of the cleaning and maintenance work plan and the 
modification of each management document composed by DSD in consideration of actual 
circumstances. 

Expert-1 has to report to regarding the contents of the activities and the final results shall be 
submitted by him to the JICA office and DPWT after completion of all activities in Cambodia. 

The implementation schedule of the Soft Component Plan is shown in Fig. 7.1. 

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Mobilization, Preparatory Work 44 Months in Total
Construction of Drainage Pipe

Ou Russei Area

Boeng Reang Area

Monireth Area

Tuol Svay Prey Area

Tuol Sleng Area

Boeng Keng Kang Area

Tuol Tumpun North Area

Tuol Tumpun South Area

Reconstruction of Sediment Chamber

Cleaning, Demobilization

Manufacturing of Equipments

Transportation & Custom Clearance

Operational Guidance

Soft Component

Facility and System Management

Equipment Maintenance

          Work in Cambodia Work in Japan Preparatory Work  
Fig. 7.1  Implementation Schedule of the Soft Component Plan 
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8. OUTPUT OF ACTIVITIES 

The activities of the technical guidance service shall be completed at the end of construction work 
of the Project; hence, the activities shall be implemented in parallel with the main construction 
work. Outputs of the activities shall be as follows: 

[Term-1] 
- Base map of drainage network diagram of Phnom Penh City and format of drainage network 

database (First Draft) 

- Annual cleaning and maintenance work plan of drainage network (work schedule, deployment 
plan of equipment, output plan of cleaning work) 

- Record forms of each cleaning work (daily record, weekly record, safety management record, 
bar-chart between planning and actual activity, etc.) 

- Maintenance manual and check sheet for the procured equipment 

- Cleaning work of the pilot activity based on the cleaning and maintenance work plan by DSD 

[Term-2] 
- Review of cleaning and maintenance work results in the first year and modified work plans 

based on the PDCA cycle 

- Modified drainage network diagram and drainage network database 

[Term-3] 
- Review of the cleaning and maintenance work results in the second year and the modified  

work plan based on PDCA cycle 

- Modified drainage network diagram and drainage network ledger 

- Proposal of future activity policy of DSD 

9. RESPONSIBILITY OF CAMBODIAN SIDE 

As the minimum requirement for the execution of technical guidance, DSD has to secure necessary 
budget to implement the adequate cleaning and maintenance work of drainage facilities. Hence, 
PPCH and DPWT shall also support to secure and implement the budget positively for the smooth 
implementation of the technical assistance. 

The Soft Component activities provided by the Project are limited to initial preparation of the draft 
plans and procedures of the works (Term--1) and the review, evaluation and revision of their works 
and plans based on the actual cleaning and maintenance works by DSD, independently.  
Therefore, management and technical staffs of DSD who will attend and join the activities in the 
Soft Component Service will acquire knowledge and techniques on the drainage facilities 
management system in a proactive manner. 
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Organizational Chart of PPCH and Targeted Group of Soft Component 
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Organizational Chart of DPWT and Targeted Group of Soft Component 

Table  Summary of DSD Staff (Full-time Employees) 
Section No. of Staff 

1. Administration 6 
2. Service 8 
3. Manufacturing 12 
4. Pumping Station 6 
5. Technical 17 
6. Total 49 
Source : DPWT 
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Soft Component 

Targeted Staffs for Soft 
Component 

Group including DPWT and DSD 
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Appendix 6. Result of Inundation Condition Survey 
Questionnaire (English) (1/4) 
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Questionnaire (English) (2/4) 
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Questionnaire (English) (3/4) 

 
 

 

 



A - 42 

Questionnaire (English) (4/4) 

 
 



 

A - 43 

Questionnaire (Khmer) (1/4) 
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Questionnaire (Khmer) (2/4) 
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Questionnaire (Khmer) (3/4) 
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Questionnaire (Khmer) (4/4) 
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Table 6.1 Result of Stage I Survey (1/6) 

No. Sangkat
(Representative)

1
Name of Road Length (m) Inundation Level

Junction 484-99 10 a litle
Total= 10

None

Name of Road Length (m)
None

2
Name of Road Length (m) Inundation Level

41 800 Mediem
Junction 3-294 50 Mediem

3 40 Mediem
41 100 Mediem
93 300 Mediem
466 200 Mediem

Total= 1,490

93 500
93 200

Total= 700

Name of Road Length (m)
63 500

Total= 500
3

Name of Road Length (m) Inundation Level
163 200 M
432 100 L
444 50 L

Total= 350

163 40
Total= 40

Name of Road Length (m)
None

4
Name of Road Length (m) Inundation Level

488 60 M
Total= 60

Name of Road Length (m)
None

Name of Road Length (m)
488 900

Total= 900
5

Name of Road Length (m) Inundation Level
63 150 M
51 100 L
93 200 L

Total= 450

Name of Road Length (m)
-

Name of Road Length (m)
334 330

Total= 330

Boeng Trabaek

Tonle Basak

Tuol Tumpung 2

Phsar Daeum Thkov

Boeng Keng Kang 1 Name of RoadLocation and Situation

No Drainage Pipe

High Priority  Area for Improvement

Result of Interview Survey Improvement Planning

Name of Road Length (m)

Name of Road Length (m)

Name of Road Length (m)

Name of Road Length (m)

Length (m)

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement
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Table 6.2 Result of Stage I Survey (2/6) 

No. Sangkat
(Representative)

6
Name of Road Length (m) Inundation Level

195 200 M
193 200 M
434 200 M

Total= 600

434 210
Total= 210

Name of Road Length (m)
187Z 220
430Z 300

Total= 520
7

Name of Road Length (m) Inundation Level
Junction 143-310 50 l

Total= 50

None

Name of Road Length (m)
143 470
95 770

245 860
310 810

Total= 2,910
8

Name of Road Length (m) Inundation Level
274 440 H
143 550 H
286 150 H
298 200 M
173 60 M

Total= 1,400

Name of Road Length (m)
163 550

Total= 550

None
9

Name of Road Length (m) Inundation Level
245 130 H
348 20 M
366 20 M
374 20 M

Total= 190

Name of Road Length (m)
384 120
374 120

Total= 240

Name of Road Length (m)
384 320
374 100
384 100

Total= 520

Result of Interview Survey Improvement Planning

Tuol Svay Prey 1

Boeng Keng Kang 3

Oulampik

Name of Road

Name of Road

Tumnob Tuek

Name of Road Length (m)

Length (m)

Length (m)

Name of Road Length (m)

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement
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Table 6.3 Result of Stage I Survey (3/6) 

No. Sangkat
(Representative)

10
Name of Road Length (m) Inundation Level

217 500 M
199 500 M
245 500 M

Total= 1,500

None

384 200
374 200
338 200

Total= 600
11

Name of Road Length (m) Inundation Level
184,172 150 L
13,19,3 H

154 M
Total= 150

Name of Road Length (m)
None

Name of Road Length (m)
13 99
23 108

240 88
Total= 295

12
Name of Road Length (m) Inundation Level

130 200 H
136,144 200 H

15 300 L
Total= 700

Name of Road Length (m)
None

Name of Road Length (m)
Junction 136-19 197

19
Total= 197

13
Name of Road Length (m) Inundation Level

13 L
15 L

Total= 0

Name of Road Length (m)
110 150

Total= 150

Name of Road Length (m)
Junction 130-15

15
Total= 0

Result of Interview Survey Improvement Planning

Chey Chummeah

No Drainage Pipe

Tuol Svay Prey 2

Phsar Chas

Phsar Kandal 1

Location and Situation

Length (m)

High Priority  Area for Improvement

Name of Road

Name of Road Length (m)

Name of Road Length (m)

Name of Road Length (m)Location and Situation

No Drainage Pipe

Location and Situation

No Drainage Pipe

No Drainage Pipe

Location and Situation

High Priority  Area for Improvement

High Priority  Area for Improvement

High Priority  Area for Improvement
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Table 6.4 Result of Stage I Survey (4/6) 

No. Sangkat
(Representative)

14
Name of Road Length (m) Inundation Level

None

Name of Road Length (m)
None

Name of Road Length (m)
53 and 63 254

Total= 254
15

Name of Road Length (m) Inundation Level
120 L
126 L

Junction 67-128 L
Total= 0

Name of Road Length (m)
None

Name of Road Length (m)
126 160

Total= 160
16

Name of Road Length (m) Inundation Level
154 425 M
184 L

Total= 425

None

Name of Road Length (m)
154 425

Total= 425
17

Name of Road Length (m) Inundation Level
208 250 L
200 250 L
63 300 L

Total= 800

None

Name of Road Length (m)
200 2,654
208

Total= 2,654
18

Name of Road Length (m) Inundation Level
Junction 3-240 60 H

19 50 L
Junction 51-240 70 M

Total= 180

Name of Road Length (m)
None

Name of Road Length (m)
59 285
63 330

228 1
Total= 616

Result of Interview Survey Improvement Planning

Chakto Mukh

Boeng Reang

Phsar Thmei 2

Phsar Thmei 3

Phsar Thmei 1

Name of Road Length (m)

Name of Road Length (m)

Location and Situation

Location and Situation

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Length (m)

No Drainage Pipe

High Priority  Area for Improvement

Location and Situation

No Drainage Pipe

High Priority  Area for Improvement

Length (m)

Length (m)

Name of Road

No Drainage Pipe

No Drainage Pipe

High Priority  Area for Improvement

Name of Road

High Priority  Area for Improvement

Name of Road

Location and Situation
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Table 6.5 Result of Stage I Survey (5/6) 

No. Sangkat
(Representative)

19
Name of Road Length (m) Inundation Level

Junction 215-182 H
161 H

Junction 211-182 H
Total= 0

Name of Road Length (m)
134 and164

109
Total= 0

Name of Road Length (m)
215

Total= 0
20

Name of Road Length (m) Inundation Level
Junction 113-274 M

214 to 161 M
Total= 0

None

Name of Road Length (m)
None

21
Name of Road Length (m) Inundation Level

Junction 107-182 H
Junction 166-109 M

Total= 0

Name of Road Length (m)
None

Name of Road Length (m)
None

22
Name of Road Length (m) Inundation Level

Junction 107-182 100 H
182 100 M

Junction 182-11 M
Total= 200

Name of Road Length (m)
None

Name of Road Length (m)
None

23
Name of Road Length (m) Inundation Level

217 H
164 to 109 M

Junction 109-217 M
166 M

Total= 0

Name of Road Length (m)
None

Name of Road Length (m)
None

Result of Interview Survey Improvement Planning

Name of Road Length (m)

Length (m)

Length (m)

High Priority  Area for Improvement

No Drainage Pipe

High Priority  Area for Improvement

Veal Vong Location and Situation Name of Road

Name of Road

High Priority  Area for Improvement

Name of Road

Location and Situation

No Drainage Pipe

Boeng Prolit

No Drainage Pipe

High Priority  Area for Improvement

Ou Russei 1

Ou Russei 4

Location and Situation

No Drainage Pipe

Location and Situation

Length (m)

No Drainage Pipe

Name of Road Length (m)

High Priority  Area for Improvement

Location and Situation

Ou Russei 3
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Table 6.6 Result of Stage I Survey (6/6) 
No. Sangkat

(Representative)
24

Name of Road Length (m) Inundation Level
Junction 107-217 M
Junction 107-140 M

164 M
Total= 0

Name of Road Length (m)
None

Name of Road Length (m)
None

25
Name of Road Length (m) Inundation Level

Junction 217-161 H
Junction 182-141 M
Junction 164-139 M

166 M
Total= 0

Name of Road Length (m)
None

Name of Road Length (m)
None

26
Name of Road Length (m) Inundation Level

143 500 M
288 200 M
292 200 M
300 70 M
304 200 M
276 200 M
103 200 M

Total= 1,570

Name of Road Length (m)
None

Name of Road Length (m)
95 20

Total= 20
27

Name of Road Length (m) Inundation Level
None

Name of Road Length (m)
None

Name of Road Length (m)
155 239

Total= 239
28

Name of Road Length (m) Inundation Level
130 200 H

136,144 200 L
15 300 l

Total= 700

Name of Road Length (m)
None

Name of Road Length (m)
136-19 197

19
Total= 197

Note:

Result of Interview Survey Improvement Planning

Name of Road Length (m)

No Drainage Pipe

High Priority  Area for Improvement

No Drainage Pipe

High Priority  Area for Improvement

Tuol Tumpung 1 Location and Situation

Boeng Keng Kang 2 Location and Situation Name of Road Length (m)

Name of Road Length (m)

No Drainage Pipe

High Priority  Area for Improvement

No Drainage Pipe

High Priority  Area for Improvement

Ou Russei 2 Location and Situation

Monourom Location and Situation Name of Road Length (m)

(1)  The words and values in parentheses are data described in drawings attached to interview survey sheets.
      The definitive values are determined by Study Team after careful checking.
(2)  The locations and values followed by "(-)" are inundation area identified by Study Team.

Name of Road Length (m)

No Drainage Pipe

High Priority  Area for Improvement

Phsar Kandal 2 Location and Situation
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Q.9   Have you ever had experience in flooding in front of your house?
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Figure 6.1  Experience of Inundation (Number of Samples) 
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Q.9   Have you ever had experience in flooding in front of your house?
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Figure 6.2  Experience of Inundation (Percentage) 
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Q.10   If “Q.9 answer Yes”, how often do you have the flooding?
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Figure 6.3 Inundation Occurrences (Number of Samples) 
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Q.10   If “Q.9 answer Yes”, how often do you have the flooding?

0% 20% 40% 60% 80% 100%

Phsar Thmei South : Wat. Phnom
Phsar Thmei South : 13
Phsar Thmei South : 15
Phsar Thmei South : 19

Phsar Thmei South : 63-1
Phsar Thmei South : 154
Phsar Thmei South : 214

Phsar Thmei South : 240-3
Ou Russei : 107 (128-217)
Ou Russei : 107 (170-182)

Ou Russei : 109
Ou Russei : 111
Ou Russei : 139
Ou Russei : 141
Ou Russei : 161
Ou Russei : 164
Ou Russei : 166
Ou Russei : 182
Ou Russei : 217

Boeng Reang : 51
Boeng Reang : 59

Boeng Reang : 63-2
Boeng Reang : 184
Boeng Reang : 200
Boeng Reang : 208
Boeng Reang : 228

Olympic Stadium : 163-1
Olympic Stadium : 214
Olympic Stadium : 274

Olympic Stadium : 286-173
Olympic Stadium : 298

Boeng Keng Kang East : 3
Boeng Keng Kang East : 41-1

Boeng Keng Kang East : 294-3
Boeng Keng Kang East : 63

Boeng Keng Kang West : 95-1
Boeng Keng Kang West : 95-2
Boeng Keng Kang West : 113
Boeng Keng Kang West : 143

Boeng Keng Kang West : 163-2
Boeng Keng Kang West : 276
Boeng Keng Kang West : 288
Boeng Keng Kang West : 292
Boeng Keng Kang West : 300
Boeng Keng Kang West : 304
Boeng Keng Kang West : 310

Tuol Svay Prey : 173
Tuol Svay Prey : 185
Tuol Svay Prey : 193
Tuol Svay Prey : 195
Tuol Svay Prey : 199
Tuol Svay Prey : 217

Tuol Svay Prey : 245-1
Tuol Svay Prey : 338
Tuol Svay Prey : 348
Tuol Svay Prey : 366

Tuol Svay Prey : 374-1
Tuol Svay Prey : 374-2
Tuol Svay Prey : 384-1
Tuol Svay Prey : 384-2
Tuol Svay Prey : 430-Z

Tuol Svay Prey : 434
Tonle Basak : 41-2
Tonle Basak : 63-3
Tonle Basak : 93-1
Tonle Basak : 93-2
Tonle Basak : 466

Tuol Tumpung : 155-1
Tuol Tumpung : 155-2
Tuol Tumpung : 163-3
Tuol Tumpung : 163-4

Tuol Tumpung : 163-480
Tuol Tumpung : 163 - Circle

Tuol Tumpung : 245-2
Tuol Tumpung : 432
Tuol Tumpung : 440
Tuol Tumpung : 444
Tuol Tumpung : 468
Tuol Tumpung : 470
Tuol Tumpung : 474
Tuol Tumpung : 488

(R
oa

d 
N

am
e)

1.Once a
year

2.2–3 times
a year

3.More than
4 times a
year
4.Once in 2
–3 years 

5.Others

6. I don’t
know

 
Figure 6.4 Inundation Occurrences (Percentage) 
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Q.11   If “Q.9 answer Yes”, how deep was the flooding?

0 2 4 6 8 10 12

Phsar Thmei South : Wat. Phnom
Phsar Thmei South : 13
Phsar Thmei South : 15
Phsar Thmei South : 19

Phsar Thmei South : 63-1
Phsar Thmei South : 154
Phsar Thmei South : 214

Phsar Thmei South : 240-3
Ou Russei : 107 (128-217)
Ou Russei : 107 (170-182)

Ou Russei : 109
Ou Russei : 111
Ou Russei : 139
Ou Russei : 141
Ou Russei : 161
Ou Russei : 164
Ou Russei : 166
Ou Russei : 182
Ou Russei : 217

Boeng Reang : 51
Boeng Reang : 59

Boeng Reang : 63-2
Boeng Reang : 184
Boeng Reang : 200
Boeng Reang : 208
Boeng Reang : 228

Olympic Stadium : 163-1
Olympic Stadium : 214
Olympic Stadium : 274

Olympic Stadium : 286-173
Olympic Stadium : 298

Boeng Keng Kang East : 3
Boeng Keng Kang East : 41-1

Boeng Keng Kang East : 294-3
Boeng Keng Kang East : 63

Boeng Keng Kang West : 95-1
Boeng Keng Kang West : 95-2
Boeng Keng Kang West : 113
Boeng Keng Kang West : 143

Boeng Keng Kang West : 163-2
Boeng Keng Kang West : 276
Boeng Keng Kang West : 288
Boeng Keng Kang West : 292
Boeng Keng Kang West : 300
Boeng Keng Kang West : 304
Boeng Keng Kang West : 310

Tuol Svay Prey : 173
Tuol Svay Prey : 185
Tuol Svay Prey : 193
Tuol Svay Prey : 195
Tuol Svay Prey : 199
Tuol Svay Prey : 217

Tuol Svay Prey : 245-1
Tuol Svay Prey : 338
Tuol Svay Prey : 348
Tuol Svay Prey : 366

Tuol Svay Prey : 374-1
Tuol Svay Prey : 374-2
Tuol Svay Prey : 384-1
Tuol Svay Prey : 384-2
Tuol Svay Prey : 430-Z

Tuol Svay Prey : 434
Tonle Basak : 41-2
Tonle Basak : 63-3
Tonle Basak : 93-1
Tonle Basak : 93-2
Tonle Basak : 466

Tuol Tumpung : 155-1
Tuol Tumpung : 155-2
Tuol Tumpung : 163-3
Tuol Tumpung : 163-4

Tuol Tumpung : 163-480
Tuol Tumpung : 163 - Circle

Tuol Tumpung : 245-2
Tuol Tumpung : 432
Tuol Tumpung : 440
Tuol Tumpung : 444
Tuol Tumpung : 468
Tuol Tumpung : 470
Tuol Tumpung : 474
Tuol Tumpung : 488

(R
o
ad

 N
am

e
)

(Samples)

1.Up to ankle

2.Up to shin
3.Up to knee

4.Up to thigh
5.Up to waist

6.Higher than waist
7.I don’t know

 
Figure 6.5  Inundation Depth (Number of Samples) 
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Q.11   If “Q.9 answer Yes”, how deep was the flooding?
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Figure 6.6  Inundation Depth (Percentage) 
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Q.12   If “Q.9 answer Yes”, how long was the flooding?
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Figure 6.7  Inundation Time (Number of Samples) 
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Q.11   If “Q.9 answer Yes”, how deep was the flooding?
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Figure 6.8  Inundation Time (Percentage) 
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