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2-2-3 Basic Design Drawing 

Drawings are identified with three digits ①‐②‐③ as shown below: 

The first digit ① shows the following facilities: 

 0: General 

 1: Raw water intake facility 

 2: Raw water conveyance facility 

 3: Water treatment plant 

 4: Mechanical/electrical equipment 

 5: Transmission/distribution facility 

The second digit ② shows the category of drawings as shown below: 

 G: General works 

 C: Civil works 

 A: Architectural works 

 M: Mechanical works 

 E: Electrical works 

And the third digit ③ shows the series number of the same category and facilities. 
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Table 2.24 Drawing List 

Item No. Drawing. No. Title Scale 

1 0-G-1 Water Treatment Plant General Plan 1:500 

2 0-G-2 Hydraulic Profile N/A 

3 2-C-1 Connecting Pipelines As shown 

4 2-C-2 Typical Cross Section of Connecting Pipelines 1:500 

5 3-C-1 Receiving Well 1:200 

6 3-C-2 Oxidation and Filtration Tanks 1 1:200 

7 3-C-3 Oxidation and Filtration Tanks 2 1:200 

8 3-C-4 Clear Water Reservoir 1:100,200 

9 3-C-5 Pumping Station 1:200 

10 3-C-6 Elevated Water Tank 1:200 

11 3-C-7 Chemical Building 1:200 

12 3-C-8 Electrical Building 1:200 

13 3-C-9 Administration Building 1:200 

14 3-C-10 Work Shop 1:200 

15 3-C-11 Guard House 1:200 

16 4-M-1 Process Schematic and Flow Diagram-No.1 N/A 

17 4-M-2 Process Schematic and Flow Diagram-No.2 N/A 

18 4-E-1 Flow Diagram for Instrumentation-No.1 N/A 

19 4-E-2 Flow Diagram for Instrumentation-No.2 N/A 

20 5-C-1 Distribution Pipelines As shown 

21 5-C-2 Typical Cross Section of Distribution Pipelines As shown 

22 5-C-3 Pipe Bridge As shown 

 















































 

 72 

2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

The implementing agency of the Project is MIME in cooperation with the Siem Reap Provincial Government.  

The implementation system is shown below in Figure 2.19. 

RGC

MIME

Siem Reap Water
Supply System

Project Team

Siem Reap Provincial
Govrnemnt

Gov. of Japan

Min. of Foreign Affaires
Emb. of Japn

JICA Hqs.
JICA Cambodia Office

Construction
Supervisor

CONSULTANT

Expatriate Engineer Local Engineer

Manager
(Chief Enginer)

Contractor

Resident Engineer Expatriate Engineer

Local Engineer Local Engineer

Consultancy
Contract

Construction
Contract

Coordination

Verification Reporting

Application for
Approval

Construction
Supervision

Exchange of
Notes

 

Figure 2.19 Project Implementation Diagram 
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The Project Team, which will be organized in MIME, shall be in charge of the Project implementation from the 

detailed design stage.  The Project Team shall be responsible for the following work: 

① Reception of MIME for the Project 

② Liaison and adjustment with the divisions concerned in MIME 

③ Liaison and cooperation with the external agencies (APSARA, Siem Reap Provincial Government, etc.) concerned 

with the Project 

④ Arrangement of designing and bidding works as the client 

⑤ Mobilization of staff required for an additional survey and test, if any 

The Japanese Consultant will undertake the detailed design, bidding procedure and construction supervision in 

order to proceed with the construction work smoothly and to complete the scope of work within the given 

construction period.  The Consultant will send a civil engineer, who will be stationed in Siem Reap, to provide 

supervisory services of the whole of the construction work and other engineers as required at the completion time 

of the major facilities and at the end of the fiscal year. 

The main part of the Project is to construct a water supply system composed of intake, raw water transmission, 

treatment, clear water transmission, and distribution facilities including civil, architectural, mechanical and 

electrical facilities, and other pipe-laying works.  It is considered appropriate that a Japanese civil engineering 

contractor who has experience in the construction of water supply facilities will undertake the Work. 

In selecting the contractor, the open bid system will be adopted and the qualification and selection criteria for 

bidders will be defined during the preparatory work for bidding through negotiation and with confirmation from 

MIME. 

During construction works, Japanese Contractor shall dispatch engineers headed by the manager, who will direct 

the construction works at the site directly so as to secure the quality control.  The Contractor is not allowed to 

sublet the whole of the Work.  The facilities will not function as a water supply system until such time that all 

processes including raw water intake, raw water transmission, treatment, clear water transmission, and 

distribution facilities are to be completed and connected appropriately. 

2-2-4-2 Implementation Conditions  

As discussed in the previous section, the Cambodian construction industry is still a small business.  Due to weak 

technological background, the general contractors can not bear fully the responsibilities for construction of the 

Project facilities.  Only pipe works in the Project may be applicable for the local contractor who has actual 

experiences on pipe installation works with the Japanese prime contractor in the Japan’s Grant in aide Project in 

Phnom Penh.   

There is little space for the Contractor’s management office in the premises of the Proposed water treatment plant 

site, therefore the Contractor will be required to lease the private land taking into account the stockyard for piping 

materials for the Project.  The following is the special consideration in the construction works. 

① MIME agreed that MIME will conduct mining investigation for the proposed project site in cooperation with CMAC 

at his own cost.  However, there may be a possibility of mines being buried in the proposed project site, thus  
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construction works, especially pile work, shall be carefully conducted. 

② To date, buried ruin has not been found at the proposed project site.  In the event that buried ruins would be found 

during construction works, it should be reported to MIME and to the concerned agencies including APSARA and 

UNESCO to take appropriate archeological measures. 

③ In principle, pipe will be laid under the public roads.  Adequate traffic control and safety precautions will be 

necessary especially for construction of pipe bridges along the busy national road No.6.  

④ Rock excavation is not scheduled in the works.  However, in case that rock excavation will be required due to the 

geological conditions, necessary precautions will be taken accordingly. 

2-2-4-3 Scope of Works  

Table 2.25 summarizes the scope of works to be undertaken by GOJ and RGC, respectively.   

There are 9 sites to be acquired, namely i) eight well construction sites scattered along the national road No. 6 

and ii) one water treatment plant site near the Siem Reap International Airport.  One site out of eight sites for 

well construction is already settled as a test well site during the previous field survey.  The land acquisition 

includes clearance of mines if found and investigation for buried ruins.  Fence works should be completed 

couple of months before the completion of Project in January 2006.  Construction of electric distribution line to 

the proposed WTP site should be completed by October 2005 before the test operation will be commenced.  

Installation of consumer flow meters to be procured under the Project should be completed by the target year 

2008.  Water supply works to the affected residents by the proposed groundwater development should be 

undertaken with a good coordination to the residents dependent on the Project implementation schedule. 

Table 2.25 Scope of Works  
Scope to be Undertaken by GOJ Scope to be Undertaken by RGC 

i) Construction of wells i) Land acquisition, including removal of mines and 
archeological survey at the proposed project site. 

ii) Construction of WTP ii) Dispatch of the Project Team to the Project site 
iii) Supply and installation of mechanical 

and electrical facilities/equipment iii) Treatment of mines if found 

iv) Procurement and supply of maintenance 
tools iv) Treatment of buried ruins if found 

 v) Fence works for the well sites and the WTP site 

 vi) Construction of electric distribution line to the WTP 
site 

 vii) Installation of consumer flow meters with 
appurtenances 

 
2-2-4-4 Consultant Supervision 

(1) Detailed Design 

If the GOJ decides to implement the Project based on the result of the basic design study, the Exchange of Notes 

(E/N) for detailed design for the Project will be concluded between GOJ and RGC.  After the E/N signing, a 

contract with a Japanese Consultant will be prepared, GOJ will verify the contract, and the Consultant will start the 

detailed design. 
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Upon commencement of the Work, the Consultant will conduct detailed site survey such as topographical survey 

and soil investigation, conduct a detailed design and prepare the required documents such as detailed design 

report and tender documents including tender drawings. 

The detailed design includes three months of site survey and four months of detailed analysis in Japan, totaling 

seven months.  

(2) Bidding 

If GOJ decides to implement the construction works for the Project based on the detailed design prepared by the 

Consultant, another E/N for construction works for the Project including Consultants’ construction supervisory 

services will be concluded between GOJ and RGC.  After the E/N signing, a contract with a Japanese 

Consultant will be prepared, GOJ will verify the contract as same manner as the detailed design.  Then, the 

Consultant will start their construction supervisory services.  After the approval of all bidding documents by 

MIME, the Consultant will assist MIME to enter into the bidding stage which is expected to be for three months.  

As the agent of MIME, the Consultant will undertake a series of follow-up works for the smooth implementation 

of bidding. 

① To receive the prequalification applications from bidders one week after the notice to prequalification. 

② To appraise the prequalification applications immediately after receipt and select the prequalified bidders 

③ To distribute the bidding documents to the prequalified bidders and conduct the bidding, after 45 days as 

preparation period, in the presence of the staff of MIME. 

④ To assist in the contract negotiations and conclusion between the successful bidder and MIME. 

(3) Construction Supervision 

The construction work at the intake and water treatment plant consists of civil, architectural, mechanical, and 

electrical works, while transmission and distribution works are mainly pipe-laying.  The resident engineer to be 

dispatched by the Consultant will be a civil engineer.  A specialist on groundwater development will be 

dispatched for a short time during the well construction period.  Further, because of the many construction sites 

for the intake, water treatment plant and distribution pipelines, local engineers will be hired to assist the 

Consultant’s resident engineer. 

The Consultant’s resident engineer will hold close coordination with MIME, other agencies concerned and with 

the Japanese contractor in order to implement the Project. 

(4) Technical Guidance for Plant Operation 

At the time of completion, the Consultants will conduct “Soft Component Activities” concerning the operation 

and maintenance of the water supply system.  The activities include training on design basis of each 

equipment/facility, theory of water treatment, O&M for intake, WTP, and transmission/distribution pipelines.  

Although the existing water treatment plant uses a similar process, it is just one fifth of the proposed water 

treatment plant.  Therefore, training on operation and maintenance for the system shall be carefully conducted 

step by step.  The Contractor will prepare operation manuals for each equipment/facilities and conduct specific 

training on O&M for the equipment/facilities. 
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2-2-4-5 Quality Control Plan 

The structures to be constructed and goods to be used in the Project are required to have function and quality based 

on the standards and criteria specified in the general specifications studied and prepared in the detailed design 

stage.  The civil and architectural structures to be constructed at the sites will be designed based on the Japanese 

Standards or the other national standards predominant in Cambodia.  The quality of goods to be delivered to the 

sites will be confirmed to comply with the design requirements.  The concrete quality will be checked through 

various tests for concrete strength, slump, water-cement ratio, etc. in the field in addition to the preliminary 

verification of concrete aggregate quality, concrete conditioning, concrete placement plan and so on. 

The following standards and criteria will be applied to the materials and construction works.  

・ Recommendations for Concrete Design（Japan Society of Civil Engineering） 

・ Standard for Structural Calculation of Reinforced Concrete Structures（Architectural Institute of Japan） 

・ Standard for Structural Design of Wall Structure (Architectural Institute of Japan） 

・ Standard for Structural Calculation of Steel Structures（Architectural Institute of Japan） 

・ Guidelines for Design of Architectural Base Structure（Architectural Institute of Japan） 

・ Other relevant standards, guidelines, or recommendations internationally recognized 

2-2-4-6 Procurement Plan 

The construction materials necessary for the Project shall be procured in Cambodia to the greatest extent possible.  

However, construction materials which are not available in the country, of which the quality or specifications do 

not meet the design requirements, and cannot be reliably procured with regard to distribution volume or cost shall 

be procured from Japan or third countries. The following summarizes a procurement plan for the Project. 

Construction equipment which are available at reasonable price in lease contract in Cambodia shall be procured 

in Cambodia.  Reinforcement bars are distributed and imported from Thailand or Viet Nam.  Even Japanese 

produced reinforcement bars, which are competitive in price, will be considered for the Project.  As a result of 

technical and economic evaluation, the Thai-made reinforcement locally available shall be procured.  

Malaysian-manufactured consumer flow meters used in the Phnom Penh Water Supply Authority (PPWSA) 

supplied under a Japan’s Grant Aid Project shall be procured.  Pipe materials shall be selected from ductile iron 

pipe, uPVC, or others dependent upon the usage in consideration of physical strength, chemical requirements, 

and cost.  Namely, ductile iron pipe proposed for the raw water conveyance shall be procured in Japan due to its 

specific specification to cater for low pH value of raw water quality.  For transmission/distribution and 

miscellaneous use, which size of 250 mm or larger, DI shall be procured from the third country due to its low 

price.  uPVC pipe for distribution pipelines, which size of 200 mm or smaller, shall be procured locally.  Since 

the screen required for well construction is not available locally, products of Thai with a reasonable price shall be 

procured.  

(1) Equipment/materials to be procured in Cambodia 

Construction equipment, reinforcement bar, uPVC pipe, cement, sand, gravel, brick, formwork, light oil, gasoline, 

etc. 
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(2) Materials/equipment to be procured from Japan 

Raw water intake pump, backwash pump, clear water lifting pump, chlorinator, chlorine motive water pump, 

chlorine leak detector, chemical tank, ductile iron pipe for raw water intake, valves and gates used at the intake 

and WTP, pipes for chemical facilities, electrical equipment (power receiving, distribution, instrumentation, etc.) 

flow meter, level meter, pressure gauge, etc. 

(3) Third countries 

Consumer flow meter (Malaysia), screen for well (Thai), ductile iron pipe for transmission/distribution (Taiwan) 

If the volume of freight is beyond 1,500 F/T, a cargo vessel from Japan will transport directly to Sihanoukville 

port in Cambodia, otherwise via Singapore.  The materials and equipment to be procured from Japan and/or third 

countries will be transported from Sihanoukville to a stockyard in Siem Reap via Route No. 4 and 6 which milage 

is about 500 km. 

2-2-4-7 Soft Component Plan 

(1) Background 

At present, water supply in Siem Reap is conducted by SRWSS, which belongs to the Siem Reap Province 

Office of the MIME. SRWSS is operated by 12 staff members, including seven permanent and five temporary 

staff, and provide water supply services to 593 customers in Siem Reap town.  The Project targets to increase 

the water supply capacity to 8,000 m3/day and to provide water to 4,570 household customers and hotel business 

customers.  This means that business volume will be expanded to around 8 times its current capacity.   

However, the present capability of staff is not qualitatively and quantitatively sufficient to operate the new water 

supply facilities. Even though they have equivalent operational experiences with the proposed water supply 

system, they do not have sufficient operational knowledge and skills for a new water supply facility that can 

supply 8,000 m3/day to 4,570 household and hotel business customers.  In addition, customer information 

management, meter readings, billing, and collection, which are presently operated by two staff is not sufficiently 

carried out.  They do not conduct business operation in a systematic way based on rules and regulation, or 

properly supervised by management like in Phnom Penh.   

MIME must provide sufficient staff and strengthening the organizational capability of SRWSS including the 

establishment of a clear and well-determined rules and regulations as well as the development of the capabilities 

of the staff to carry out water supply business in a sustainable way with high operational quality. However, 

MIME could not allocate a sufficient budget for staff training before the target year. Moreover, SRWSS must 

carry out public education and promotion of hygiene, along with the beneficiary role of a clean water supply of 

Siem Reap Town to potential customers.  It is also necessary to ensure the financial stability of the water supply 

business. 

To achieve the above objectives, a strong management and engineering support with the soft component program 

to establish the operational system and technology transfer for facility operation of a new system and 

organization are needed.    

This soft component program will be conducted in close relation with “The Project on Capacity Building of the 
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Water Supply System in Cambodia” conducted under a technical cooperation program by the GOJ. “The Project 

on Capacity Building of the Water Supply System in Cambodia” will provide general knowledge for the water 

supply business. This soft component program will focus on the training on i) engineering component including 

knowledge and technology transfer for the new peculiar water intake, purification and distribution network 

systems and ii) management component including organizational strengthening and public education. 

(2) Objectives 

The objective of the Project is to provide safe and sustainable water supply to the people of Siem Reap with 

sufficient facility operation and management based on sound water supply business management.  

This soft component program aims to support and achieve the project objective by strengthening the 

management system, transfer knowledge and technology for operation of the new facility, conduct public 

education to involve people of Siem Reap as the customer, and create a sustainable business situation.  

(3) Outputs of Soft Component Program 

This Soft Component Program will expect the following outputs: 

i) Engineering training 

• The proposed water supply system will be properly operated and maintained by the staff of SRWSS. 

ii) Support for organizational strengthening 

• The water supply system will be organizationally and financially managed. 

iii) Support for public education program 

• People of Siem Reap will have sufficient knowledge about drinking water and hygiene. 

• People of Siem Reap will have the willingness to connect to the water supply system and pay water tariff.  

(4) Style and Method of Implementation 

This soft component program will be conducted by local consultants (experts of PPWSA, HRD (Human 

Resource Development), IT and NGO) under the supervision of Japanese consultants in a classroom training 

style, exercise training, on-the-job training, field training and system development.  As there are not sufficient 

engineering experts of water supply system in Cambodia, Japanese consultants will be dispatched in this field as 

engineering trainers. 

The basic roles and responsibility of Japanese consultants and local consultants are as follows: 

Basic Roles of Japanese Consultants 

i) Chief consultant for soft component 

• Supervise implementation of the soft component program  

• Plan the training program 

• Supervise the training conducted by local consultants and conducting general assessment of the trainees 

evaluated by local consultants 
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• Plan computerization, design basic system requirements, supervise system development by local 

consultants, confirm of the system tests, plan IT operator training, supervise IT training, and develop 

management information system (MIS) by EXCEL. 

• Plan workshop and public education programs, supervise public education, and conduct general 

evaluations based on the questionnaire survey distributed to the attendees. 

ii) Engineers 

• Conduct technical training on the proposed water treatment system (by a water purification engineer) 

• Conduct technical training on the proposed distribution network (by a distribution network engineer) 

• Operation and maintenance training on mechanical and electrical facilities (by the Contractor at the 

commissioning operation phase). 

Basic roles of local consultants 

i) HRD consultants 

• Develop training material for ‘traininng for management’ based on the training plan and program 

• Conduct training using developed training material and conduct trainees’ evaluation  

ii) IT Consultants 

• Designing, developing and testing of customer management system 

• Conduct system operator training  

iii) Public education consultants 

• Conduct workshops based on public education program 

• Conduct public education and analyze the questionnaires to survey attitudes of attendants. 

Training Style 

i) Engineering training 

• Target : engineering and management staff of SRWSS ( 7 staff including director, 3 deputy directors, 

production chief, distribution chief, chemist of Laboratory) 

• Training : classroom training using the design documents, field training and OJT using new facilities. 

ii) Support for organizational strengthening 

⇒ Management training 

• Target : managers of SRWSS (8 staff including director, 3 deputy directors, accounting section chief, 

billing and computer section chief, production section chief, distribution section chief) 

• Training Style: classroom training with exercise and discussion 

⇒ Accounting 

• Target : accounting section chief, billing and computer section chief, and staff of billing and computer 
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section 

• Training Style: classroom training and OJT by experts of PPWSA 

⇒ Customer management 

• Target : billing and computer section chief and staff of billing and computer section 

• Training Style: classroom training and OJT by experts of PPWSA 

⇒ Public education, extension, and meter reading 

• Target : staff of meter reading section 

• Training Style: classroom training and OJT by experts of PPWSA 

iii) Support for public education program 

⇒ Workshop 

• Target : stakeholders and people concerned about water supply system in Siem Reap including SRWSS, 

MIME, Ministry of Interior, Provincial Government of Siem Reap, APSARA, NGO, representative of 

water users (ex. managers of hotels and restaurants and residents) 

• Training Style: workshop including presentation and discussion facilitated by NGO staff 

⇒ Public education 

• Target : people of Siem Reap 

• Training Style: presentation and discussion for 30-40 selected residents in Siem Reap, and facilitated by 

NGO staff(to be hold six times in total) 

(5) Activities 

In this soft component program, the following activities will be conducted.  The particluars are summarized in 

Table 2.26. 

Engineering training 

The program will transfer the basic knowledge and technology for operation and maintenance of the proposed 

water supply system including water intake, WTP, and water distribution network. 

The program will be implemented following to the training courses conducted by “The Project on Capacity 

Building of the Water Supply System in Cambodia”, and will provide peculiar training for the proposed water 

supply system.  Japanese engineering consultants will develop the operation and maintenance guideline as 

training material, will conduct basic training to understand the structure and objectives of the proposed water 

supply system, and will conduct theoretical training and OJT with the project equipment/facilities. 

Main activities are as follows: 

• Teach structure and objectives of the proposed water supply system including water intake, water 

purification and water transmission/distribution facilities, 

• Teach hydraulic capacity of each process unit, including water intake, water purification, and water 
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transmission/ distribution systems, 

• Teach water purification process, 

• Conduct O&M trainings on the water supply system dependent on production capacity fluctuations, and 

• Conduct O&M trainings on WTP dependent on raw water quality fluctuations. 

Technical Cooperation 
Programme  Consultant for the Project  Japanese Contractor for 

the Project 
“The Project on Capacity 
Building of the Water Supply 
System in Cambodia” 

＝＞ Soft Component ＝＞ 
Operation training before 
handing over the project 
facilities/equipment 

Training on general knowledge 
for the water supply business 

 Training on the peculiar 
knowledge and technology for 
the  proposed water supply 
system, organizational 
strengthening, and public 
education 

 Training on O&M for the 
facilities/equipment for the 
Project. 

     

The Contractor/Supplier of equipment/facility will provide the operation and maintenance manuals and conduct 

OJT training for each equipment/facility. 

Support for organizational strengthening 

The component consists mainly of four parts, namely i) managers’ training , ii) administration staff training, 

which will enhance the knowledge for business administration, iii) development of IT system functionally 

similar using in PPWSA, and iv) training for IT system operators, which will support accuracy and efficiency of 

data processing on business administration. 

Main activities consists of the following four parts: 

i) Management training for transferring management techniques and knowledge to management of SRWSS 

• Teach necessary knowledge and techniques on organizational management including accounting and 

human resources management and development 

• Teach how to read management information using MIS monthly report 

ii) Administration staff training for transferring basic knowledge and business administration 

• Teach basic accounting knowledge including book keeping and financial reporting 

• Teach basic customer management knowledge including billing, collection, and consumption analysis 

• Teach basic operational knowledge for public education and meter reading 

iii) Development of IT system 

• Develop MIS using EXCEL 

• Develop customer management system including billing and collection, consumption analysis 

iv) Training for IT system operators 

• Conduct accounting system operation training 
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• Conduct customer management system operation training 

Training will be conducted focusing on that the main target persons on the Table 2.26 who can effectively 

operate the system without assistance.  Training consultants will confirm the achievement of training. 

Support for public education program 

The component consists mainly of two parts, namely i) workshop for understanding roles and responsibilities of 

stakeholders and obtaining a commitment to public education among attendees, and ii) public education for the 

people of Siem Reap based on the understandings and commitment obtained through the workshop. 

Main activities are as follows: 

i) Workshop  

• Mutual understanding to promote public education for proper hygiene 

• Understand roles and responsibilities of stakeholders with their mission, vision, objectives, target and 

issues 

• Discuss possibility of cooperation and commitment for working together to public education of proper 

hygiene 

• Understand the present state of drinking water sources and sustainable use of water resources in Siem 

Reap 

The attendees who make a commitment in this workshop will be requested to take part in the following 

educational program: 

ii) Public education for the people of Siem Reap 

• Teach basic knowledge of health and proper hygiene 

• Teach roles and benefit of water supply system and structure of water tariff  

• Teach roles and benefit of sewerage system 

This module aims to transfer technology to the staff of SRWSS for sustainable public education. 

(6) Schedule, Outputs and Inputs Plan 

Detail activities and inputs are summarized in Table 2.26. Detail schedule is shown in Figure 2.20. 

In the total training plan, the training for management should be conducted first, followed by the training for 

business administration staff training, and engineering staff. Construction of the proposed water supply sysytem 

will be completed at the beginning of the year 2006 and the training conducted by the “Project on Capacity 

Building for Water Supply System in Cambodia” at PPWSA is scheduled in October 2005. Considering these 

conditions, training for engineers should be conducted from November 2005 and followed immediately by the 

On-the-Job Training of the General Training of Operation and Maintenance under the Project, which is planned 

to be conducted for two months by January 2006 by the Contractor. 

The preparing work for the workshop and public education should be started by July 2005 and its 

implementation should be started within July 2005.  Then a series of public education will continue once every  
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month from July to December 2005, six times in total. 

Therefore, the training program for management is needed to start its preparation in May 2005 and conduct 

training in July 2005. This means that MIME must recruit and provide the necessary staff before May 2005. 

(7) Expected Results and Means of Evaluation 

Objectives and outputs of each module are shown in Table 2.27. Instructors of the engineering training, training 

for management and training for business administration staff will check the training results using a checklist of 

output columns and evaluate trainees of their knowledge and understanding of transferred technology. 

Implementation and development of the application systems are comfirmed with system documents (system 

specification, program list and result of system test) and confirmation of system test by the chief consultant for 

soft component. 

Training for IT system will be continued until two responsible persons (the chief of billing and computer section 

for the customer management system and the chief of accounting section for accounting system) can operate the 

system without assistance. 

The facilitator of public education will evaluate and analyze the results of the questionnaire surveys distributed 

to the attendees.  Based on this analysis, the chief consultant for soft component will confirm the result of 

public education.
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Table 2.26 Summary of the Soft Component 
Item No. Activities Outputs Method and Approach Inputs Remarks 

Engineering Training 1 
 • Teach structure of the proposed water supply system including 

water intake, purification and transmission/distribution.  
• Teach structure and hydraulic capacity of water intake facility. 
• Teach structure and objectives of WTP. 
• Teach pipe size, material and hydraulic capacity of  distribution 

network. 
• Teach how to investigate leakage of distribution pipelines. 
• Conduct training on O&M of intake facility to control intake 

capacity. 
• Conduct training on O&M of WTP to produce a drinking water 

dependent on the raw water quality. 
• Conduct training on O&M of WTP to produce/transmit the 

required capacity dependent on fluctuations of water demands. 
• Conduct training on control of water intake amount.  
• Conduct training on O&M for WTP, including control of 

production capacity, control of chemical facilities. 
• Conduct training on O&M for transmission/distribution system, 

including control of transmission/distribution amount, leakage, 
rehabilitation plan of pipe network, and washout. 

• Conduct training on water quality control using a training 
manual to be prepared, including quality control of raw water, 
process water, and distributed water. 

• Conduct training on the installation methods of consumer flow 
meters using the design drawings. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Training plan 
• Training material 
• O&M guideline 
• Evaluation by trainers 

• Classroom training 
using detail design 
drawings and 
documents  

• Field training on the 
proposed water supply 
system 

• OJT using new 
equipment/facility 

 
• Target: engineering 

staff of SRWSS (Total 7 
staffs including director, 
3 deputy directors, 
production section 
chief, distribution 
section chief, and 
chemist) 

• Water purification 
engineer (Japanese 
consultant)  

• Distribution network 
engineer (Japanese 
consultant) 

 
• Preparation of training 

and development of 
training materials: 
2 Engineers x 0.5 

months 
• Training:  
2 Engineers x 1.5 

months 
 

• Basic engineering 
training will be 
conducted beforehand 
by the “Project on 
Capacity Building for 
Water Supply System 
in Cambodia” 
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Organizational Strengthening 
2-1. Training for management (transfer management knowledge to 

management staff of SRWSS ) 
 
• Teach knowledge and techniques for managing the organization 
• Teach accounting and financial management including cost 

analysis and budget control 
• Teach human resources management including recruiting, 

personnel evaluation promotion, payment, incentives, human 
resources development, and motivation 

• Teach operational management including procurement, public 
education, water supply system and risk management 

• Teach public relations and risk communications 
• Teach facilitation and mentoring  
• Teach how to read information for management using MIS 

monthly report 

• Management training 
plan 

• Training material 
• Evaluation by trainers 

• Classroom training 
 
• Target : 8 SRWSS 

management staffs 
including director, 3 
deputy directors and 4 
section chiefs 

 

• Local consultants 
(Expert of management 
training ) 

 
• Planning and 

development of 
teaching material: 
One local consultant x 
10 days 

 
• Training: 2 local 

consultants x 19 days 
 

Use MIS monthly 
report designed in 
activity 2-3) as 
teaching material. 

2 

2-2. Training for business administration staff (transfer knowledge 
of business administration to the business administration staff 
of SRWSS) 
 
• Teaching knowledge for accounting 
• Teaching knowledge for customer information management 
• Teaching knowledge for public education and meter reading 
 
 

• Training plan 
• Evaluation by trainers 

• Classroom training 
 
• Target :  
Accounting: 
chief of accounting 
section, chief of billing 
and computer section, 
staff of billing and 
computer section.  
Customer management: 
chief of billing and 
computer section, 2 
staffs of billing and 
computer sections 
Public education and 
meter reading: 
3 staffs of meter reading 
section 

 

• Expert of PPWSA 
 
• Planning and 

development of 
teaching material: 
1 expert x 10 days 

• Training: 3 experts x 15 
days  
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 2-3. Development of IT system  
 
• Design basic IT system requirement  
• Develop MIS based on EXCEL 
• Development of customer information management system 
 
 
 
 
 
 
 
 

• Basic IT System 
Requirement 

• System documents 

• System development • Local Consultants (IT 
consultants and System 
Engineers) 

 
• 2 local consultants x 40 

days 
 
 
 
 
 

• MIS system will be 
developed by chief 
consultant for soft 
component. 

 

 2-4. Training for IT system operators  
 
• Accounting system : This training targets mainly accounting 

chief, plus director, 2 deputy directors, and chief of billing and 
computer section. 

• Train accounting system operation, maintenance and 
management. 

• Customer management system : This training targets mainly 3 
personnel; chief of billing and computer section and 2 staffs of 
billing and computer section, plus director, 3 deputy directors, 
and 3 staffs of meter reading. 

• Train operation, maintenance and management of the customer 
management system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Training Plan 
 
 
 

• Training using 
developed IT system 

 
• Target: Total 11 staff, 
• Director, 3 deputy 

directors, chief of 
accounting, chief of 
billing and computer 
section, 2 staffs of 
billing and computer, 
and 3 staffs of meter 
reading section 

 

• Local Consultants (IT 
consultants) 

 
2 local consultants x 15 
Days, including system 
implementation of 
customer information 
system 

 
 

• IT Consultant who is 
involved in the 
system development 
will conduct this 
training 
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Workshop and Public Education on Hygiene for the People of Siem Reap 
3-1.  Workshop 

 
• Discuss necessary actions to promote public education about 

proper hygiene to the people of Siem Reap. 
• Share information, vision and objectives of stakeholders on 

water supply, sewerage and sanitation. 
• Discuss the present state of drinking water resources and 

sustainability of water utilization. 
• Discuss possibility of cooperation for public education. 
• Acquire commitments of attendees for cooperation to the public 

education. 
• Questionnaire survey for attendants. 
 

• Workshop plan 
• Questionnaires 

analysis results 
 
 

• Workshop 
Target: SRWSS, MIME, 
Ministry of Interior, 
Provincial Government of 
Siem Reap and other 
government staff, 
APSARA, NGO, 
representatives of 
business including hotel 
and restaurant, 
representatives of water 
users 

• Local consultant 
(NGO ) 

 
• Preparation : One local 

consultant x 10 days 
 
• Workshop:2 local 

consultants x 3 days 
 
 

 
3 

3-2. Public Education  
 
• Share knowledge about the benefits of proper hygiene 
• Explaining the role/importance of the water supply system and 

water tariff 
• Teach the benefits of a sewerage system  
• Conduct questionnaire survey for opinion and understanding of 

water supply system to attendees 
• Technology transferred to the counter parts of SRWSS for public 

education and questionnaire analysis 

• Public Training Plan 
• Analysis results of 

questionnaire survey 
 

• Classroom Training 
 
• Target : People of Siem 

Reap (30-40 people for 
each education class, 
total 6 times) 

 
 

• Local consultant 
(NGO ) 

• Preparation: One local 
consultant x 20 days 

• Education:2 local 
consultants x 1 day x 6 
times 

Acquire assistance and 
cooperation from 
stakeholders who 
attended the workshop 
and are committed to 
assist 
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Table 2.27 Objectives and Outputs of Each Module 
Modules Objectives Detailed Outputs 
1. Engineering Training 
 Engineering personnel of SRWSS can 

properly operate and maintain the proposed 

water supply system based on the 

understanding of structure and design 

objective of each facility (water intake, 

water purification plant, water distribution 

pipe network) and can install the consumer 

flow meters. 

Trainees can do following activities: 
• Understand structure of well, materials, intake water volume, 

and allocation of water intake facility. 
• Understand diameter of pipe, pipe material and hydraulic 

capacity. 
• Understand detention time of each process unit. 
• Understand theory of iron removal. 
• Understand structure, material and allocation of lime facility. 
• Understand structure, material and allocation of chlorine 

facility. 
• Find distribution and leakage volume of water in each 

distribution block. 
• Plan the quantity of raw water intake dependent on the 

required water demand. 
• Operate the intake pumps dependent on the required water 

demand. 
• Operate the chemical feed facilities dependent on the required 

water demand and raw water quality. 
• Investigate the process water qualities(iron, manganese, 

turbidity and residual chlorine). 
• Operate the backwashing for filter units. 
• Distribute the required water amount into each distributing 

block. 
• Understand the installation method of consumer flow meter. 
• Operate the tools for installation of consumer flow meter. 

2. Support for Organizational Strengthening 
2-1. Training for management: Transfer management knowledge to management of SRWSS 
 Management of SRWSS can manage the 

organization, including financial 

management (e.g. budget control and cost 

analysis) and human resources management 

(e.g. personnel evaluation) using IT system 

based on the transferred management 

knowledge 

Trainees can do following activities: 
• Make financial report and report to top management 
• Understand how to control the budget and do budget control 
• Understand how to analyze cost and do cost analysis for 

proper water tariff structure 
• Manage human resources based on the labor laws, rules and 

regulation for employee and other internal regulation 
• Manage the activities of public relation, risk communication, 

public education and extension 

2-2. Training for business administration staff: Transfer knowledge of business administration to the business 
administration staff of SRWSS 
 Business administration staff can do 

clerical job including accounting (e.g. 

bookkeeping, financial reporting), public 

education, billing, collection and meter 

reading based on the transferred business 

administration knowledge as daily routine 

work 

 

 

Trainees can do following activities: 
(Accounting) 
• Manage cash income and cash payment 
• Bookkeeping 
• Make financial report 
• Cost allocation 
• Formulate budget plan 
(Customer management) 
• Register new customers 
• Calculate water consumption and tariff 
• Issue invoice 
• Follow up for tariff collection  
（（（（Public education, billing and collection, meter reading）））） 
• Understand how to do public education 
• Understand how to do meter reading 
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• Understand billing and collection 
2-3.Development of IT system 
 Development of IT system for customer 

management and accounting. 

• System documents will be prepared. 
• The customer management system will be confirmed to be 

operational. 
• The accounting system will be confirmed to be operational. 

2-4.Training for IT system operators 
1) 10 trainees (chief of billing and computer 

section, 2 staffs of billing and computer 

section, director, 3 deputy directors, and 3 

staffs of meter reading) can operate 

Customer Management Information System 

(CMIS) 

 

 

Trainees can do following activities: 
• Manage customer information using CMIS 
• Manage water tariff bill using CMIS 
• Manage water tariff collection using CMIS 
• Solve customer complains using CMIS 
• Analyze suspected user based on the consumption analysis 

using CMIS 

2) 5 trainees (chief of accounting section, 

director, 2 deputy directors, and chief of 

billing and computer section) can operate 

Accounting System (AS) 

 

 

Trainees can do following activities: 
• Manage accounting information of SRWSS using AS: 

Accounting System 
• Proceed accounting using AS 
• Make financial report using AS 
• Make budget control report using AS 
• Cost analysis using AS 

3. Workshop and public education on hygiene for the people of Siem Reap 
3-1. Workshop 
 Obtain from attendees the consensus and 

commitment for the  people of Siem Reap 

to understand the necessity of proper 

hygiene and the roles/importance  of  

water supply and sewerage 

• Share the concerns, problems and issues of stakeholders of 
water supply system 

• Share the knowledge about public education and promotion of 
hygiene 

• Acquire commitment of cooperation of public education 
about proper hygiene, roles/importance of water supply 
system and sewerage from the people of Siem Reap 

3-2. Public Education 
 

• Make people of Siem Reap understand 
knowledge about proper hygiene 

• People understand knowledge about safe 
water and health 

• Increasing the willingness of people to 
connect to the water supply system and 
pay water tariff 

• Make the attendees of the public education meeting 
understand the  necessity of proper hygiene and roles/  
importance of water supply and sewerage 

• Make knowledge and technology transfer to the counter parts 
of SRWSS about management and conduction of public 
education 

   

2-2-4-8 Implementation Schedule 

The total period of the Project is 25 months including 7 months for detailed design, 15 months for procurement 

and construction, and 3 months for bidding and others as shown in Figure 2.20. 



Figure 2.20 Project Implementation Schedule Annex-2

7 month for Detail Design 3 month for Tendering 15 month for Construction

Procurement / Manufacturing  of  Goods
Construction Site Setting
Well
Clear Water Reserver
Pumping Station
Elevated Water Tank
Oxidation / Filtration Tank
Receving Well
Administration Building
Work Shop
Electric Building
Chemical Building
Guard House
Mechanical Work
Electric Work
Distribution Pipe 
Test Operation and Training

(40 personnel in the year 2008)

(4000 customer flow meters should be installed in the year 2008)
8 month for Soft Component

90

4.To bear all the bank commissions

6.Provide the electrical distribution line to the WTP sites

7.Dispatch the project team to the project site

Recipient Side Action Plan

5.Construct gates and fences in and around the WTP

23 24

Soft Component

8.Recuruitment of necessary personal total of 33 personal)
9.Tapping the distribution pipes installed for connecting the
procured consumer flow meter

13 14 21 2215 16 17 18 19 20 3225 26 27 28 3129 309 10 11 125 6 7 81 2 3 4Descriptions Month

Exchange of Notes (E/N)
Contract with the Consultant

Site survey

P/Q and Evaluation

Detailed Design(DD)

Contract

Detailed Design
Tender Documents

  3-2.Concurrance of the countermeasures with the residents

  3-3.Indemnify the water supply to the residents

3.Indemnification for the residents affected by the proposed
groundwater development

1.Site preparation /clearance

  1-1.Land acquisition for the proposed WTP and well sites

  1-2.Investigation of Mine/Archaeological

Approval for Tender Documents

Construction Work

  3-1.Dissemination to the public

Tendering
Contract Award

  2-3.Permission for WTP construction, If any

  1-3.Collect and analyze of groundwater level and land
subsidence
2.Required permission for the project implementation

  2-1.EIA clearance

  2-2.Permission for pipe laying, If any
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