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Secretary of State
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Mr. Tan Sokchea

Mr. Heng Socheat
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Director

Deputy Director

Chief of Office, responsible for water treatment in project
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Provincial Waterworks (15 AEKER)

Mr. Som Kunthea

Mr. Tauch Chhuonsaorith
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Mr. Sim Sitha,

Mr. Ly Seng

Mr. Leang Porthong

Mr. Bun Chankun

Mr. Norng Saroeun

Mr. Prach Norn

Mr. Preap Somala

General Director, Siem Reap Water Supply Authority
Director, Battambang Waterworks

Chief of Technical Section, Battambang Waterworks
Director, Sihanoukville Waterworks

Deputy Director, Sihanoukville Waterworks (PST member)
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Director, Kampot

Director, Pursat

Director, Svay Rieng

Director, Kampong Cham
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Mr. Chhun Hin

Mr. Suon Dy

Mr. Choeur Cheang
Mr. Long Sokhom

Director, DIME of Kampot

Deputy Director, DIME of Kampong Cham
Deputy Director, DIME of Battambang
Deputy Director, DIME of Svay Rieng
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Dr. Ing (Ph.D.) Chea Visoth

Mr. Pheng Ty
Mr. Keo Heng
Mr. Sek Saman

Assistant General Director, Procurement and Training
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Manager of Distribution Office
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MINUTES OF MEETINGS
BETWEEN
AUTHORITIES CONCERNED OF THE ROYAL GOVERNMENT OF CAMBODIA
AND
JAPAN INTERNATIONAL COOPERATOIN AGENCY MID-TERM REVIEW TEAM
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT ON THE CAPACITY BUILDING FOR WATER SUPPLY SYSTEM
IN CAMBODIA (PHASE 2)

The Japan International Cooperation Agency Mid-Term Review Team (hereinafter
referred to as “the Team”) organized by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) and headed by Mr. Kazuhiro YONEDA, had a series of
meetings with authorities concerned of the Royal Government of Cambodia (hereinafter
referred to as “RGC”) for the purpose of mid-term review considering future direction of the
technical cooperation project concerning the Project on the Capacity Building for Water
Supply System in Cambodia (Phase 2) (hereinafter referred to as “the Project”) based on the
Record of Discussions (R/D) signed on May 2, 2007.

The Team exchanged views and had series of discussions with the Ministry of Industry,
Mines and Energy (hereinafter referred to as “MIME”) and the targeted Provincial
Waterworks over the matters for successful implementation of the Project.

As a result of the discussions, both sides came to reach common understanding
concerning the matters referred to in the document attached hereto.

Phnom Penh, July 10, 2009
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Mr. Kazuhiro YONEDA ij H.E. Phork Sovanrith ‘Q/
Chief Representative, » Secretary of State,

Japan International Cooperation Agency (JICA) Ministry of Industry, Mines and Energy (MIME)
Cambodia Office
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Attachment 1
Summary of Findings

1. Conclusion

As a result of the Mid-term Review, which carried out comprehensive information collection
and analysis, it is concluded that the Project has certainly enhanced the capacity of the
counterparts, although the Project progress is delayed and the effects is limited in some TPWs. In the
latter half of the Project, it is expected that progress of the Project will be promoted by taking
necessary measures, such as improvements of insufficient equipment and facilities, and enhancement
of the capacities of PST staff. The Project Outputs to date are as follows:

2. Outputs

The Outputs: “(1)Capacity to analyze the water quality is improved in the TPWs is achieved
expected results to date. The achievement level of (2)Capacity to treat water is improved in the TPWs
and (3)Capacity for operation and routine maintenance of electrical facilities is improved in the
TPWs;” are limited due to the insufficient equipment, and the limited basic knowledge of counterparts.
“(4)Capacity for operation and routine maintenance of mechanical facilities is improved in the TPWs”
will be focused on in the next two years. The progress of “(5)Capacity to maintenance water
distribution facilities is improved in the TPWs” is also slightly limited due to the constraints of
carrying out of leakage survey and spending time on creating basic drawings of pipelines.. “(0)The
Project is managed appropriately by the PST” is not promoted as planned due to the changes of the
PST staff. For the latter half of the Project, the role of PST members needs to be clearly defined.

3. Evaluation by Five Criteria

The Relevance of the Project is very high. The effectiveness and the efficiency are not high as
expected, due to the insufficient condition of equipment and facilities, the change of PST members and
the delay of the training caused by the limited basic knowledge. The impact and sustainability are
uncertain because they depend on whether the internal training framework, utilizing the technical
resources of DPWS/MIME, 8TPWs and PPWSA will be firmly organized and function in the future.

4. Recommendation and lessons learned

There are some points that the Project needs to consider the concrete actions for the latter half of
the Project. (1)Equipment necessary for activities; the Cambodia side needs to discuss the
countermeasure to mitigate the equipment problems with JICA expert. (2)Monitoring of the water
resources and maintenance of wells; the maintenance of wells is necessary in order to keep quality and
quantity of raw water. (3)Clarification of the roles of the counterparts of DPWS/MIME; the Project
needs to identify what capacity of the DPWS/MIME should be enhanced in next two years by
clarification of the roles of PST staff. (4)Setting up the Leading TPWs; the Project needs to set up
leading TPWs and train them as a trainer, providing the support for other TPWs. (5)Establishment of
internal training system; the establishment of the network of human resources development in water
sector is necessary, and the Project should monitor and support the efforts for establishment of
CWWA. (6)Training for top management at provincial waterworks; the Project needs to provide
seminars on management of waterworks to give some ideas to improve their management.

The detailed results of the evaluation are described in the Joint Report of Mid-term Review
attached hereto as the Attachment 2.
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1. INTRODUCTION

1-1 PURPOSE OF THE MID-TERM REVIEW
The purposes of the Joint Final Evaluation on the Project are;
(1) to review the current status of the project based on inputs, outputs, project purpose, and
identify the problems to be solved;
(2) to evaluate the project in accordance with the five evaluation criteria, namely, relevance,
effectiveness, efficiency, impact, and sustainability;

(3) to consider the necessary actions to be taken and make recommendations for the Project.
1-2 MEMBER OF THE MID-TERM REVIEW TEAM

1-2-1 CAMBODIAN SIDE

Name Title, Organization

H.E. Phork Sovanrith Secretary of State, Ministry of Industry, Mines and Energy

Director of Potable Water Supply Department
Ministry of Industry, Mines and Energy

Mr. Tan Sokchea

1-2-2 JAPANESE SIDE

JICA Mid-term Review Team
Name Job title ‘ Occupation
. Chief Representative
Mr. Kazuhiro YONEDA Leader JICA Cambodia Office
Mr. Kazuo TANI Facility Evaluation Waterworks Bureau, Kitakyushu City
.. . Training Program Division
Ms Madoka SHINO Training Evaluation Kyushu International Center, JICA
. . . . Project Formulation Advisor,
Mr. Hiroyuki NONAKA Evaluation Planning JICA Cambodia Office
Ms Ayako NAMURA Evaluation Analysis = Consultant, Interworks Co., Ltd.

1-3 SCHEDULE OF THE MID-TERM REVIEW
A series of meetings and discussions were held from June 18 to July 10, 2009, among Cambodia
governmental authorities and institutions relevant to execution of the Project, Project team, and

Mid-term Review Team.

1-4 METHODOLOGY OF MID-TERM REVIEW
The Project was evaluated based on the Project Design Matrix (hereinafter referred to as “PDM”) of
the Project, which is a summary table describing the outline of the Project. The mid-term review

carried out referring to the PDM version 1 dated on May 2007.

1 .




1-4-1 PROCEDURES OF MID-TERM REVIEW

The mid-term review examined the following points.

(1) Verification of project performance
The degree of project achievements, such as Inputs, Activities, Outputs, and Project Purpose, was

assessed with reference to Objectively Verifiable Indicators stated in the PDM. To carry out this,

various methods were applied including questionnaire, interviews, site observation, workshop, and

discussions with relevant stakeholders.

(2) Examination of Project Implementation Process

The process of the project implementation was assessed from the various points.

(3) Evaluation by Five Evaluation Criteria

The following five evaluation criteria are applied to the project evaluation.

Relevance:

Effectiveness:

Efficiency:

Impact:

Sustainability:

(4) Recommendations

A criterion for considering the validity and necessity of a project: examining the
extent to which the Project is appropriate to implement. It is referred to the
validity of the Project Purpose and the Overall Goal in compliance with the
development policy of the government of the partner country as well as the needs
of beneficiaries.

A criterion for considering whether the implementation of project has benefited
(or will benefit) the intended beneficiaries or the target society. It is referred to if
the expected benefits of the Project have been achieved as planned and if the
benefit is brought about as a result of the Project (not of the external factors).

A criterion for considering how economic resources/inputs are converted to
results. It is referred to the productivity of the implementation process and
examined if the Input of the Project was efficiently converted into the Output.

A criterion for considering the effects of the project with an eye on the longer
term effects including direct or indirect, positive or negative, intended or
unintended effects caused by implementing the Project.

A criterion for considering whether produced effects continue after the
termination of the assistance. In other words, it is referred to the extent that the
Project can be further developed by the recipient country and the benefits
generated by the Project can be sustained under the recipient country’s policies,
technology, systems and financial state.

The Joint Mid-term Review Team made the recommendations based on the results of evaluation.

S
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2. OUTLINE OF THE PROJECT

2-1 BACKGROUND

After the end of the civil war in the 1990s, the Government of Japan and other donors assisted
PPWSA in rehabilitating water supply system and enhancing operation and maintenance of the
facilities. This contributed to expand the capacity of water supply system and enhance the capacity
of human resources at PPWSA. On the other hand, thirteen (13) provincial waterworks (except
PPWSA), supervised by DPWS/MIME, needed to improve the water supply capacity. The results of
“Urban Water Supply Sector Performance Review” conducted by MIME in 2005 revealed that only

37% of urban population had access to the potable water in the cities.

To tackle this problem, the new construction or rehabilitation of water supply system have been
carried out in eight (8) cities including Siem Reap by Japanese Grant Aid, six cities by ADB, and
Sihanoukville by WB. However, DPWS/MIME, supervising the provincial waterworks, which
operate and maintain these constructed/rehabilitated facilities, did not establish the concrete system
for human capacity development. In fact, these eight provincial waterworks had urgent needs on the
technical staff training for appropriate and efficient operation/maintenance of water supply facilities.
In this connection, the Royal Government of Cambodia requested the Government of Japan for the
technical cooperation on capacity building for water supply system in eight provincial waterworks.
The Cambodian and Japanese sides agreed and sighed upon the Record of Discussion (R/D) of this

Project and it was commenced in May 2007.

2-2 SUMMARY OF THE PROJECT
The outline of the project described in the PDM is as follows:

(1) Overall Goal
Capacity to operate and maintain water supply facilities is improved in urban areas of 14 cities,
which participate in "National Conference on Public Water Utilities" in the Kingdom of
Cambodia.

(2) Project Purpose
Capacity to operate and maintain water supply facilities is improved in targeted provincial

waterworks (TPWs), utilizing the experiences accumulated during the Phase 1 Project

(3) Outputs
(1) Capacity to analyze the water quality is improved in the TPWs
(2) Capacity to treat water is improved in the TPWs
(3) Capacity for operation and routine maintenance of electrical facilities is improved in the
TPWs

12\;),




(4) Capacity for routine maintenance of mechanical facilities is improved in the TPWs
(5) Capacity to maintain water distribution facilities is improved in the TPWs

(6) The project is managed appropriately by the PST
2-3 ADMINISTRATION OF THE PROJECT

1) Project Director
Director, Department of Potable Water Supply (DPWS), Ministry of Industries, Mines, and Energy

(MIME)

2) Project Manager
Deputy Director of DPWS, MIME

3) Member of PST
Staff of DPWS/MIME, and staff of TPWs assigned for respective fields: Water Quality Analysis,
Water Treatment, Electrical Facilities, Mechanical Facilities, and Water Distribution

4) Counterparts at TPWs
Staff of eight (8) TPWs

3. ACHIEVEMENT OF THE PROJECT

3-1. ACTUAL INPUTS

Inputs from the Cambodia side
(1) Counterpart personnel assigned for the Project (ANNEX4-1)

A total of 114 personnel were assigned for counterpart personnel as of June 2009.

1) Project Director
Mr. Tan Sokchea, Director, DPWS/MIME
H.E. Meng Saktheara, Director General of Industry, MIME (former project director)

2) Project Manager
Mr. Tang Sochettra, Chief of Office of Technique, DPWS/MIME
Mr. An Bunhak (former project manager)

)




3) PST members

Field DPWS/MIME BTB SHV
Water Quality Analysis 1 1
‘Water Treatment 1

Electrical & Mechanical 1 1 1
Water Distribution 1

Administration 1

Total 5 1 2

4) Technical Counterparts at TPWs (the number of counterparts in total: 107)

Field SR BTB SHV KP KC PS KT SVR
Water Quality

: 3 2 2 4
Analysis 2 1 3 2
Water Treatment 4 2 10 2 5 2 3 4
Electrical
Facilities

: 6 2 4 4 5 5 4

Mechanical 3
Facilities
Water
Distribution 3 > 3 3 ) 2 > )
Total 15 13 18 11 12 11 15 12

SR: Siem Reap, BTB: Battambang, SHV: Sihanoukville, KP: Kampot, KC: Kampong Cham, PS: Pursat,

KT: Kampong Thom, SVR: Svay Rieng

(2) Local Costs

e The expenses of travel, accommodation, and per diem for trainees of provincial waterworks

were borne by Cambodian side.

(3) Provision of facilities and equipment

e Land, building and facilities necessary for the Project

Inputs from the Japanese side - as of June 2009
(1) Experts (ANNEX 2-1)

Their fields of expertise and duration of assignments since the project commencement of the project

until June 2009 were showed as below:

Fields Number of Total MM
experts

Chief Advisor 1 249
Water Treatment Process 1 24.7
Electrical Facilities Simple Drawing Preparation 1 4.0
Water Quality Monitoring 2 7.9
Maintenance for Distribution Facilities 1 3.9
Water Treatment Plant Management 2 8.0
Electrical Facilities 1 4.6
Chlorine Facilities Operation Training 1 2.1
Distribution Network (Planning & Design) 1 4.0
Operation & Maintenance for Distribution Facilities in Battanbang & 1 35
Pursat )

Operation & Maintenance for Distribution Facilities in Siem Reap 1 2.4

% K




Fields

© Number of
experts

Total MM

Total

13 90.0

(2) Counterpart training in Japan (ANNEX 2-2)
Sixteen (16) counterparts were accepted for training in Japan as of June 2009 (total 33.0 MM).

(3) Provision of Machinery and Equipment (ANNEX 2-3)
Machinery and equipment amounting USD 109,435 (approximately JPY 12,705,677) was provided

as of June 2009,

(4) Operation expenses of the project (ANNEX 2-4)
USD 310,663.65 (approximately JPY 31,753,075) was provided until June 2009.

3-2. ACHIEVEMENT OF OUTPUTS

The current achievement level of each Output is shown below.

Output 1:Capacity to analyze the water quality is improved in the TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

la:

Items for analysis necessary for
each TPW are analyzed at their
prescribed frequency, using the
manual prepared by the Project.

Group training programs and OJT have been conducted as
planned.

The laboratory staff at all TPWs acquired the analytical skills
on five essential items such as pH, turbidity, color, alkalinity,
and conductivity.

Training on analytical skills on important items such as Fe,
Mn, Al, Cu, Zn, hardness, Cl-, SO*;, NHy, and H,S, were
conducted for the laboratory staff at all TPWs. Afterward, the
follow-up activities will be conducted for all TPWs.

The manual on water quality analysis is already prepared in
Khmer and English. The manual will be revised as activities
are progressed.

1b: The results of water quality
analysis are integrated into an
annual report to MIME (in
Khmer).

This area will be carried out in the latter half of cooperation.

1c: All the relevant staff at each
TPW is able to analyze water
quality based on the manuals
(13 persons in total at the
beginning of the Project).

The laboratory staff at all TPWs has strengthened the
analytical skills on water quality. For the future, the project
will monitor whether transferred analytical skills will stay at
all TPWs.

Overall Assessment

e The activities have been carried out as planned. The capacity of water quality analysis has been

certainly enhanced at all TPWs.

e The draft manual on essential analytical items was prepared in Khmer and English at all TPWs.
The draft of manual on important analytical items was prepared in both languages at some TPWs.

e In addition, the project supported the laboratory evaluations for the laboratories which Ministry of
Environment and MIME own respectively.




Output 2:Capacity to treat water is improved in the TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

2a

A report of water treatment is
prepared daily in a prescribed
format at each TPW.

A format of a daily report on water treatment was prescribed
for each TPW, followed by the training on how to prepare a
daily report. A daily report, covering treated water, water
distribution, electricity, and chemicals, has been prepared at
all TPWs. The monitoring of water resources should be added
to these items in a daily report.

For the future, the staff of TPWs needs to become
accustomed to interpret the records of a daily report, and to be
accustomed to report the plant managers about the outlier
when they detect it.

2b

Target value for turbidity of
the unfiltered settled water set
by each TPW is always
satisfied after the end of OJT
at each TPW.

The staff of TPWs has learned how to control the chemical
dosing based on the results of water quality analysis. The
target value for turbidity at TPW will be satisfied by the end
of cooperation.

For the future, the staff at TPWs needs to gain more
experience of the chemical dosing control when the water
quality of water resources is not stable.

While the staff of TPWs learned the skills, the lack of
necessary instrument equipment hampers accurate chemical
dosing and limits the technical assistance to the TPWs’ staff.
Specifically, the flow meter, injection control valve and other
related equipment should be installed at 7 TPWs except Siem
Reap.

2c

Target value for residual
chlorine of the treated water
set by each TPW always
satisfies after the end of OJT
at each TPW.

The target value for residual chlorine is satisfied at TPWs,
except Svay Rieng.

The lectures and OJT on chlorination control were conducted
targeting all of relevant personnel of 8 TPWs. It turned out,
however, that seven TPWs except Siem Reap confronted the
deficient quality of equipment and facilities. This also
hampers accurate chlorination dosing and severely limits the
technical assistance to the TPWs’ staff.

2d

The filter of each TPW is
operated, always satisfying the
target values for filtration
speed and resistance set by
each TPW after the end of
OJT.

OJT on filter operation was carried out at Sihanoukville and
Kampot. These activities for other plants will be carried out in
the latter half of cooperation.

2e

A manual on water treatment
including five kinds of
individual manuals, is
prepared at each TPW by the
end of the Project

Overall, the draft manuals have been prepared as planned.
Most of the manuals were prepared in English and Khmer and
some will be translated into Khmer.

Among five individual manuals, the following draft manuals
were already prepared:

» Chemical control in treatment process

»  Chlorination control in treatment process

The following three manuals will be drafted in the latter half
of cooperation.

»  Filter operation/maintenance

>  Sedimentation basin maintenance

» Production Control

2f

All the relevant staff at each
TPW becomes able to carry
out activities related to water

To date, the project identified the second best options to
pursue the activities adjusting to the unexpected situation
where the necessary equipment had not installed. Without
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Output 2:Capacity to treat water is improved in the TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

treatment based on the

manuals by the end of the
Project (42 persons in total at

the beginning of the Project)

installing the necessary and appropriate equipment in TPWs,
the effects of technical transfer will be very limited and the
capacity level of the counterparts will not reach the expected

level.

In addition, the staff of TPWs does not have basic knowledge

on mathematics and science enough to understand the water

treatment at the plant. This limits the effects on the technical

assistant from JICA experts.

Overall Assessment:

e Overall, eight TPWs have enhanced their capacity in past two years and certain effects become

tangible.

e Some draft manuals were already prepared in Khmer and English, and others will be prepared or

translated into Khmer.

e  On the other hand, the insufficient equipment at TPWs caused slight delay of activities and has
limited the effects of technical assistance to date.

Output 3:Capacity for operation and routine maintenance of electrical facilities is improved in the

TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

3a A manual on operation and
routine maintenance of
electric facilities, including
four kinds of individual
manuals, is prepared at each
TPW by the end of the
Project.

e The draft manuals on electrical facilities, PRDI, generator,

construction management, and instrument equipment were
already prepared in Khmer and English.

The rest of manuals will be prepared by the end of the
cooperation.

The manuals cover the regular check of electric facilities
and check sheets.

3b Electric facilities are operated
based on the manual at each
TPW.

The group training program on basic electrical facilities was
conducted by PPWSA. Followed by this training, OJT on
operation and routine maintenance of electric facilities was
carried out.

OJT on operation and maintenance of PRDI and generator
was also conducted.

Judging from the evaluation after the training, most of the
staff of TPWs seemed to understand what they learned. On
the other hand, since the basic knowledge on mathematics
and science is not sufficient among the staff, the project will
carefully monitor their activities and provide the follow-up
activities.

3¢ Regular check of electric
facilities is conducted based
on the manual at each TPW.

OJT on regular check of eclectic facilities was carried out.
As a result, the staff of TPWs understood the significance of
safety measures at the plants and became pay more attention
to it.

Now, the electrical facilities become kept clean at TPWs
and the necessary documents such as regular check sheets
were prepared by each TPW.

3d At least one relevant staff is
able to detect out-of-ordinary
cases and to identify their
causes at each TPW.

For the future, the staff needs to acquire the mathematics
and science knowledge and the basic electrical theory for
trouble-shooting. Otherwise, it may be very difficult for the
staff to detect out-of-ordinary causes at each TPW.

Also, the TPWs need to establish the reporting system when




Output 3:Capacity for operation and routine maintenance of electrical facilities is improved in the

TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

the out of ordinary cases are detected at the plants.

3e Contact with the relevant
manufacturer is established at
each TPW

e This will be carried out in the latter half of the cooperation.

3f All the relevant staff at each
TPW is able to carry out
activities related to operation
and routine maintenance based
on the manuals (19 persons in
total at the beginning of the
Project).

e It may be difficult to satisfy this indicator at all TPWs
within the cooperation period, because the basic knowledge
of the counterparts about mathematics and science is not
enough to learn all issues for electrical facilities.

e Also the number of skilled personnel is limited. Then, the
staff has to cover multiple responsibilities.

Overall Assessment

e The project activities contributed to ensure the safety at the treatment plants. This means that the
electric facilities of the plants became reliable to operate. The draft manuals on various items

were already prepared.

e Due to the difficulty in recruiting the Japanese experts in this field, the commencement of
activities for OQutput 3 was delayed for about a year.

e The limited basic knowledge of counterparts on electrical theory made the project progress slow.
In this connection, the effects of Output 3 are limited to date.

Output 4:Capacity for (operation)’ and routine maintenance of mechanical facilities is improved in

the TPWs.

Objectively Verifiable Indicators

Achievement Level and Progress

4a A manual on routine
maintenance of the
mechanical facilities,

e The routine maintenance manuals on chlorine dosing were
already prepared in Khmer and English for all TPWs. This
will be modified/revised as the activities are pursued. The

including three kinds of counterparts at TPWs are utilized the manuals on their daily
individual manuals, is works.

prepared at each TPW by the | o Others will be prepared in the latter half of the cooperation.
end of the Project.

4b Mechanical facilities are
operated based on the manual
at each TPW.

e This will be conducted in the latter half of the cooperation.

4¢ Results of regular check are
recorded based on the manual
at each TPW.

e The plant staff is able to carry out the regular cleanup of
chlorine dosing facility to some extent.

e Other facilities will be targeted in the latter half of the
cooperation.

4d At least one relevant staff is
able to detect out-of ordinary
cases and to identify their
cases at each TPW

e This will be conducted in the latter half of the cooperation.

4e Contact with the relevant
manufacturer is established at
each TPW

e This will be conducted in the latter half of the cooperation.

Af All the relevant staff at each

It is uncertain, to date, whether this indicator is satisfied by

! The current PDM does not include the term of “operation” for Output 4. However, it should be covered by
the project scope and the actual activities include operation of mechanical facilities.
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TPW is able to carry out
activities related to operation
and routine maintenance based
on the manuals (38 persons in
total at the beginning of the
Project).

the end of the cooperation. To achieve this, it is essential that
all activities be completed as planned and routine
maintenance work has to continuously be carried out by the
counterparts. This includes that the staff need to equip the
ability of reading the records of the regular check sheets and
identify the defects of mechanical facilities. Also, the
reporting system of the problem need to be well established
at TPWs.

Overall Assessment
Most of the activities for mechanical facilities concentrate on the remaining two years.

The facilities installed by ADB project were severely deteriorated. This threatened the safety of
the plants. Therefore, the project had/has to take necessary actions to solve this problem and this
adversely affects the progress of activities.

Output 5:Capacity to maintain water distribution facilities is improved in the TPWs.

Objectively Verifiable Indicators:

Achievement Level and Progress

5a

A replacement plan for old
distribution pipes (including
service pipes and water meter)
prepared for each TPW.

Assistance in the replacement plan was prepared for five
TPWs, except Siem Reap, Kampong Cham, and Svay Rieng.
Assistance in construction design for pipe replacement was
carried out in six TPWs except Kampong Cham and Svay
Rieng.

5b

One-kilometer of pipeline is
constructed at each TPW.

The replacement of pipeline was carried out in Siem Reap,
Battambang, and Pursat. The activities for the rest of TPWs
will be carried out for the future.

5¢c

Pipeline is constructed at the
exact location (+-10%) as per
the construction drawing at
each TPW and its
water-resistant pressure
always stands at 7.5kgf/cm?2

This will be monitored in the latter half of cooperation.

5d

A leakage survey is carried
out twice a year and the
number of detected cases
increase as compared to the
one before of the Project.

The group training on leakage was conducted utilizing
PPWSA lecturers, targeting all of relevant staff of TPWs.

On the other hand, the distribution map of pipelines and other
facilities did not exist. After preparing the map, it was found
that pipelines were very obsolete and leakage survey did not
help reduce the leakage. It means that pipelines have to be
replaced in many places. Therefore, the project is now
considering alternatives for the activities of leakage survey:.

S5e

An illegal connection survey
is carried out twice a year and
the number of detected cases
increase as compared to the
one before of the Project.

The illegal connection survey will be conducted in the latter
half of cooperation.

5f

All the relevant staff at each
TPW is able to carry out
activities related to
maintenance by themselves.
(26 persons in total at the
beginning of the Project).

Since activities on leakage survey need to look for
alternatives, it is uncertain whether all activities can be
covered within the project terms.

Overall Assessment
The replacement plan of pipeline and its activities were carried out in most of the TPWs. The draft
manuals on planning and construction design of pipe replacement were prepared in Khmer and

English respectively.

The staff of TPWs has enhanced the knowledge and skills of maintenance of pipeline through OJT.
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Output 5:Capacity to maintain water distribution facilities is improved in the TPWs.

Objectively Verifiable Indicators: | Achievement Level and Progress

e The lack of distribution map of the pipeline caused the delay of leakage survey activities. In
addition, the distribution pipelines are severely obsolete and this has made difficult for the project

to carry out the leakage survey.

Output 0:The project is managed appropriately by the PST.

Objectively Verifiable Indicators

Achievement Level and Progress

Oa PST established at the
beginning of the Project.

e PST was established at the beginning of project period,
consisting of 15 members appointed from DPWS/MIME.
However, most of the members left the office within a year
due to the promotion, transfer or suspension. Then, the staff
of TPWs was appointed for PST members and it now consists

. of 10 members.

0b A baseline survey report
prepared within 3 months after
the commencement of the
Project.

e The baseline survey was conducted from August 2007 and
February 2008 for each TPW, assessing the capacity level of
technical staff at TPWs. The status of water supply facilities
were carried out by JICA experts when they visited TPWs.

Oc Tentative PDM and Tentative
PO reviewed and finalized
within 3 months after the
commencement of the Project.

e The original PDM and PO were approved in 2007. The
project plan has been slightly adjusted in accordance with the
project progress and availability of inputs.

0d Overall APO as well as APOs
for TPWs prepared within 3
months after the
commencement of the Project.

e The project progress has been monitored for each TPW by
the project.

Oe Progress of the Project is
monitored based on the

e The progress of each output is mainly monitored by JICA
experts to date. Since output-managers originally assigned

PO/APO (through were transferred or promoted, PST-Output meeting was not
PST-Output meeting. held as planned. JCC is utilized to share the progress and
PST-general meeting, Project status among concerning personnel.
meeting and JCC).

Overall Assessment

e To date, the project has been managed mainly by JICA experts due to the change of PST staff. The
status of the project progress was shared among concerned personnel.

e For the latter half of cooperation, the counterpart personnel from DPWS/MIME should be fixed to
ensure the project effects. Moreover, the role of PST member (or DPWS/MIME) needs to be

clearly defined.

e Although the project originally intended that PST members would be core members for future
human capacity development in water sector in Cambodia, the change of PST members made the
project to change the plan. Moreover, the capacity building of DPWS/MIME has not been

progressed as expected.
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3-3 PROSPECT OF ACHIEVING THE PROJECT PURPOSE

Project Purpose: Capacity to operate and maintain water supply facilities is improved in targeted
provincial waterworks (TPWs), utilizing the experiences accumulated during the Phase 1 Project.

Objectively Verifiable Indicators

Achievement Level and Progress

(a) Technical staff of 8 TPWs (88 persons
in total at the beginning of the Project)
able to operate and maintain their
respective water supply facilities based
on the manuals prepared and/or
improved by the Project by the end of
the Project.

Technical staff of TPWs is gradually able to
operate and maintain their own facilities;
however, many areas still remain to be
strengthened in the latter half of cooperation as
described in 3-3. Achievement of Outputs.

(b) Turbidity, pH, and residual chlorine of

the treated water distributed by 8 TPWs
always satisfies the Cambodian National
Drinking Water Quality Standard; and
iron of the treated water distributed by 3
TPWs (i.e. Siem Reap, Sihanoukville,
Svay Rieng) always satisfies the
Standard by the end of the Project.

Turbidity, pH, and residual chlorine of the
treated water become to satisfy the Cambodian
National Drinking Water Quality Standard at
most of the TPWs.

In the latter half of the project, the project will
ensure that those always satisfy the Standard. At
this moment, those do not satisfy the Standard
when the quality of water resources is not stable.
To solve this, the necessary instrument
equipment should be equipped at all TPWs.

(¢) Treated water produced in accordance
with the production plan at each TPW

daily by the end of the Project.

The activities related to this area will be carried
out in the latter half of cooperation. Once
planned activities are complete, this will be
achieved.

(d) Optimum distributed pressure is always

kept at each TPW by the end of the

The activities related to this area will be carried
out in the latter half of cooperation.

Project. ¢ Since some plants cannot supply the water in 24
hours, it is difficult to keep optimum distributed
pressure all the time.

Overall Assessment

e The disparities in capacity level are identified among eight TPWs. It means that some TPWs will
be able to achieve the expected capacity building, while others may not be.

e Also, many issues such as the deteriorated facilities, the lack of equipment, and the obsolete
pipeline have adversely affected to the project progress. Therefore, some planned activities may
not be completed, and it may affect the achievement level of the project purpose.

3-4 PROJECT IMPLEMENTATION PROCESS

As described in “Output 0 of 3-4. Achievement of Output,” the project has managed mainly by the

JICA experts due to the change of PST members. Therefore, the involvement level of the

counterpart personnel in project management was practically limited. The internal reporting system

at TPWs is supposedly established and the reports are submitted to the project; however, the report

has not yet submitted. Therefore, the monitoring system of activities is not well established yet. JCC

is utilized to share the progress and the future plan of the activities among concerned personnel.
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4. EVALUATION BY FIVE CRITERIA

4-1 RELEVANCE
Overall, it is judged that the Relevance of the Project is very high. The details are as follows.

e National Strategic Development Plan 2006-2010 unveils its policy to satisfy the demand of safe
water through a year in quantity and quality. Cambodia Millennium Development Goals
(CMDGs) sets the target of increase in the access to potable water to 80% in urban area and 50%
in rural area by 2015. In addition, Rectangular Strategy (Phase II) advocated in 2008 places high
priority on the provision of water supply and sanitation. Therefore, the Project is still in line with
the water policy in the Royal Government of Cambodia.

e In Cambodia, many international donors constructed or rehabilitated the water supply facilities
aiming to increase the access to potable water in urban area. On the other hand, the capacity of
technical personnel was not upgraded timely to operate or maintain those facilities appropriately,
and this caused the unsuitability of potable water supply. Therefore, the project approaches to
enhance the human capacity for water supply system is relevant to the needs of counterpart
personnel in DPWS/MIME and provincial waterworks in Cambodia.

e The project target area is also appropriate. ADB constructed or rehabilitated water supply plants
in six provinces by 2007, and WB rehabilitated the supply facility in Sihanoukville by 2004. The
eight provincial waterworks, including the facility in Siem Reap constructed by Japanese Grant
Aid in 2006, had urgent needs to enhance the capacity of operation and maintenance of the
facilities, because not all necessary technical assistance had been provided to them when the
facilities were rehabilitated or constructed.

e The project is in line with the development policy of the Government of Japan (GOJ) and
Country Assistance Policy of JICA, which include water and sanitation improvement in the
essential areas to support socially vulnerable groups. Their policies also stress the urgent needs of
human resources development to ensure the sustainable development. In this respect, the project
is also relevant to this policy.

e The project is supported by Waterworks Bureau of Kitakyushu-city, which has good experience
and expertise of potable water supply. Moreover, it has been engaged in various international
cooperation projects in human capacity development of water supply system, including
experience of Phase 1 project, and accepted international trainees. Therefore, Japanese side had

the technical advantages for this project.
4-2 EFFECTIVENESS
The project is rated moderately effective. The effects of technical cooperation have become tangible

in many areas, thanking for the great efforts made by the project, despite the insufficient condition

of equipment/facilities at TPWs and other constraints described in “3.Achievement of Project.”
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There are, on the other hand, areas in which the progress was delayed and need to be strengthened in
the latter half of cooperation to satisfy the expected goal. The details are as below.

Capacity level of counterparts of DPWS/MIME

Original strategy of the project was to put the PST members as core resources to assist TPWs,
expecting that PST members would play a leading role in the project. However, the change of PST
members at the early stage of cooperation and insufficient level of basic technical knowledge among
the members, have strictly limited the effect on increase in their capacity to date. It is now expected
that PST members will remain as their positions and be able to engage in project activities to
enhance their capacity more. For this, the project may need to redefine or specify the role of PST
(DPWS/MIME) in the project for the latter half of cooperation, by making sure their own job

description.

Technical level of counterparts of TPWs

The capacity of the staff of TPWs has been enhanced through the project activities and many
counterparts started to feel confident to operate and maintain their water plants. On the other hand,
the necessary equipment need to be installed to ensure the project effects at each TPW (the details
are explained in “4-3.Efficiency”). Also, the capacity level admittedly varies among eight TPWs.
Since the project inputs are limited, the project may need to determine the scope of cooperation for
each TPW.

4-3 EFFICIENCY

The project is considered to be fairly efficient. The positive aspect is that the local resources of
PPWSA, with which phase 1 project cooperated have been utilized as trainers. This has contributed
to manage project efficiently. The counterpart training in Japan is also strategically utilized. Not
only did trainees come back with the motivation and a lot of knowledge about water supply system,
but also the Japanese experts have chance to learn about Cambodia before their dispatch through
accepting the trainees in Japan. This makes the experts to get involved in project activities smoothly.

In addition, all of the inputs have been converted to generate outputs to date.

On the other hand, the project has experienced significant shortfall in inputs. In addition, some

issues had adverse effects on the project progress and the efficiency. Main issues are as below.

e There were the facts that deficient quality of some equipment was installed, and the necessary
equipment such as flow meter or chemical dosing was not installed at treatment plants supported
by ADB and WB projects. These negatively affected the project progress and forced the project
to change the schedule and procurement plan. Although the JICA experts made enormous efforts
of coming up with other methods to maximize the OJT effects to date, this still limits the effects
of project cooperation.

e Original strategy applied in the project was that PST members were the core resources to provide
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the assistance to TPWs with support from JICA experts. However, many PST members were
transferred or promoted since the project was commenced. Then, some positions were absent for
a while or the project had to train the new members from the beginning. In addition, their
specialty was not related to water and this required a lot of time for them to learn about it. These
factors caused the project to revise their strategy. In past two years, the JICA experts have
directly assisted the counterparts at TPWs with PST members, covering eight provinces. This
also limited their time to spend on one province.

e As a result of the capacity assessment at the early stage of the project implementation,
counterparts’ level of basic knowledge on math, sciences, and mechanical and electrical system
of water treatment facilities was lower than expected. Due to this, a certain time had to be spent
on to teach the basic matters to the counterparts, which caused the additional activities of the

project.

4-4 IMPACT

The expected impact of the Project is that “capacity to operate and maintain water supply facilities
will be improved in urban areas of 14 cities, which participate in “National Conference on Public
Water Utilities “in the Kingdom of Cambodia.” To date, the core human resources have been
gradually fostered at eight TPWs. To utilize the good technical resources of DPWS/MIME, 8 TPWs
and PPWSA in the future, it is crucial that the network or mechanism of human resources
development in water sector is firmly established (since this issue is greatly related to sustainability,

refer to “4-5 Sustainability” for more information.)

4-5 SUSTAINABILITY

Institutional Aspects

Since the human capacity development is among the priorities of the Royal Government of
Cambodia, the project effects will be sustained in the future. As of now, the draft bill on
Management of Water Supply and Sewerage of the Kingdom of Cambodia’ has not been considered
to enact yet. Since this is ground for water supply operation and defines the institutional framework
of water sector including the role of the relevant bodies, it is expected that this law will be passed in
the future.

In terms of human resources development in water sector, it is expected that Cambodia Water Works
Association (CWWA) will function as a coordination body. The specific framework of CWWA is
that affiliates pay the fee and the experts in water sector will provide assistance to the affiliates upon
request. Once the CWWA is officially established and increase the affiliates, the framework of

human resources development will be ensured.

2 This is the unofficial translation.
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Financial Aspects

Except Siem Reap which already became autonomous, it is uncertain whether the financial
soundness is secured at TPWs. It seems that TPWs recognize a lot of issues to become financially
viable entities and may not be sure which areas have to be primarily prioritized. At this moment,
overall budget at TPWs is provided from MIME; however, the budget allocated to training programs
and procurement of spareparts is very limited and they mostly depend on donor assistance.
Moreover, the large rate of leakage and obsolete pipeline limit the revenue and this causes the low
level of salaries which discourages the staff incentives. Therefore, the TPWs may need to learn the
good practice from PPWSA or receive the assistance from other experts on management methods of

water utilities.

Technical/Organizational Aspects

The knowledge and methods guided by the project have been accepted by the counterparts. The
project also applies the trainers of training approaches to ensure that the knowledge and skills will
remain in the counterpart organizations. Specifically, the trainees who attended the lecture become

lecturers for other staff of TPWs. This also motivates the counterparts and gives confident to them.

For the technical sustainability to be strengthened by the project, it is crucial to establish the internal
training framework among DPWS/MIME, provincial waterworks, and concerned parties including
CWWA. To do so, the role of each organization has to be clearly defined and CWWA needs to be
officially established and function. Meantime, the project will train the counterparts in essential
areas to provide the technical resources for CWWA and will support DPWS/MIME to increase their
capacity of planning and coordination for training programs. As for the effective human capacity
development, it may be necessary for provincial waterworks to have a specific unit responsible to
plan the human resources development. It judges who needs to acquire what kind of skills at when,
and where. This is certainly important at provincial level to ensure the sustainable human capacity

development at the plants.

5. REVISION OF PDM
Through a series of discussions, the PDM; was revised in accordance with the current conditions.

e The indicators of Overall Goal, Project Purpose, and Outputs were revised, reflecting the
current project scope. An indicator to measure the capacity level of DPWS/MIME was not
set in the PDM;; therefore, a new indicator for this was added.

e The important assumptions were modified since some parts were redundant. Instead, new
important issues affecting the achievement level of project purpose and overall goal were
added.

e Some activities were added or revised in accordance with the project scope and responding
the new indicator added to measure the capacity level of DPWS/MIME.

e All the term of “manual” is changed to “SOP,” since the SOP is the basic documents to
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pursue the operation and maintenance of water plants. A manual is developed to
supplement SOPs. In addition, the minor changes were made such as correction of terms or

elaboration of the phrases.
All detailed information should be referred to the revised PDM (version 2) attached.

6. CONCLUSION

The capacity of the counterparts has been certainly enhanced through the cooperation, although the
project progress was delayed in some areas and the effects of cooperation has been limited due to
the constraints that the project confronted. In the latter half of cooperation, it is expected that the
progress of the project will be accelerated once the necessary equipment and facilities for the

activities are procured.

The project is very appropriate to implement, judging from the relevant of the project. The project
effectiveness and the efficiency are not high as planned, due to the constraints pointed out already.
The impact and sustainability are greatly related to whether the internal training framework will be
firmly established and function.

7. RECOMMENDATIONS
The mid-term review team recommended that Cambodia side and JICA consider the concrete

actions to materialize the points below.

(1) Equipment and facilities necessary for activities

The mid-term review team identified the serious problems related to facilities and equipment in
Battambang, Kampot, Kampong Cham, Kampong Thom, Svay Rieng, and Pursat. This has
adversely affected the effective technical assistance. Therefore, it is recommended that the

Cambodian side discuss the countermeasures to mitigate the problems with JICA experts.

(2) Monitoring of the water resources and maintenance of wells

To treat water appropriately at the water treatment plants, the quality of water resources should be
regularly monitored as well. Moreover, the plants where the water resources rely on wells, such as
Kampong Cham, Svay Rieng, and Siem Reap, need to check the conditions of wells regularly and

carry out its maintenance work.

(3) Clarification of the role of the counterparts of DPWS/MIME
Due to the change and the limited capacity of counterparts of DPWS/MIME, the original strategy of
the project had to be revised. Due to this, the role of the counterparts in project activities has become

unclear; therefore, it is better to clarify or redefine the role and the function of the counterparts in the
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project. Along with the redefinition of their role, the project needs to clarify what capacity of the
counterparts of DPWS/MIME should be enhanced in the remaining two years.

(4) Setting up the leading TPWs

It is recommended that the project adjust its approaches to maximize the effects of the cooperation
in next two years. Now the project recognizes that the progress of capacity enhancement differs
among the TPWs, derived from original capacity level of the staff and the conditions of facilities.
From the view points of the selection and concentration, the project needs to set up the leading
TPWs and train them to play a leading role, providing the technical support for other provincial
waterworks. It is certain that this approach also supports to secure the technical sustainability to

develop the human capacity in water sector in Cambodia.

(5) Establishment of internal training system

Currently, the training framework in water sector has not firmly established. It is expected that the
personnel trained by the project will be core resources to provide technical trainings in concerning
areas. Within the project term, it is essential that the framework of internal training system
coordinating relevant organizations such as DPWS/MIME, PPWSA, provincial waterworks be
established. In addition, the specific body needs to be established to coordinate the training for
technical and managerial personnel in the future. At this moment, there is a movement to establish
the CWWA officially, functioning as a coordinator or facilitator. The project should continuously
monitor whether it will be officially established and provide the necessary support toward its
establishment.

(6) Training for top management at provincial waterworks

The issue of management including securing the revenue is crucial for provincial waterworks. It
appears that the managerial level acknowledges areas to be strengthened to improve their
management; however they are not certain which areas have to be prioritized. In this respect, it is
recommended that the project provide a seminar on management of waterworks to give an initial

clue to improve their management.

In addition, the project should provide the provincial waterworks with a training program on the
personnel strategy. At this moment, most of the provincial waterworks have not developed the
specific strategy or plan for human resources development. This is very crucial to ensure the
technical sustainability of provincial waterworks. Therefore, it is also recommended that the project

provide training on personnel strategy for top management of the provincial waterworks.
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Annex 2-1

Dispatch Expert for The Project on Capacity Building for Water Supply System (Phase 2)

as of June 2009

No. Name Field Duration
1 |Mr. Satoshi KIYAMA Chief Advisor Jun 2, 2007 to Mar 31, 2010
2 |Mr. Katsutoshi Kagata Water Treatment Process Jun 9, 2007 to Nov 30, 2009
3 |Mr. Hiroaki IZAWA E'ri‘;tsf:t::nac“iﬁes Simple Drawing July 1, 2007 to Oct 31, 2007
4 |Mr. Azuma KIDO Water Quality Monitoring Dec 3, 2007 to Mar 31, 2008
5 |[Mr. Hideo ISHIl Maintenance for Distribution facilities Dec 3, 2007 fo Mar 31, 2008
6 |[Mr. Kazuo TAKAYAMA Water Treatment Plant Management Jan 23, 2008 to Mar 27, 2008
7 |Mr. Kazuo TAKAYAMA Water Treatment Plant Management Jun 3, 2008 to Nov 28, 2008
8 |Mr. Yuuhiko INAMORI Electrical Facilities Jul 6, 2008 to Nov 25, 2008
9 |Mr. Azuma KIDO Water Quality Monitoring Jul 14, 2008 to Nov 13, 2008
10 {Mr. Mamoru UMENO Chlorine Facilities Operation Training Aug 21, 2008 to Oct 23, 2008
11 {Mr. Shigehiro MéRIKI Distribution Network (Planning & Design) {Dec 2, 2008 to Mar 31, 2009
12 |Mr. Hiroshi HIROWATARI giﬁiﬁ::’;%gﬂﬁigsgﬁgCnggg:ﬁ”b“t'on Feb 16, 2009 to May 31, 2009
13 |Mr. Daigo TAKEDA Operation & Maintenance for distribution Mar 20, 2009 to May 31, 2009

facilities in Siem Reap
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Annex2-2

Japanese trainning JFY 2007 - JFY 2009 as of June 2009
Trainees list
No. « Name Position/ Organization Cours title Duration
Chief of Technical section of Battambang |Operation and Checking of M
. s ay 19 to July 21, 2007
! Mr. Nou Sean Water Supply Electrical Facilies Y uly
. . Operation and Checking of July 21, 2007
2 {Mr. Khoeum Kosal Official Technical of Pursat Water Supply Electrical Facifies May 19 to July 21,
~ - .
Q 3 Mr. Ty Kean Deputy Director (pipe-network) of Kampot Pipe-network Planning May 19 to July 21, 2007
<C\)l Water Supply
> \ Vice-Chief of Administrative office . .
i 4 |Mr. Hoy Sokphea| Pipe-network Planning May 19 to July 21, 2007
w ¥ Sokpheap DPWS/MIME P
5 |Ms. Tith linda gjsglt;’ Director of Battambang Water v ter Quality Monitoring Aug 4 to Sep 8, 2007
6 Mr. Seing Seng Puthea Chief of Technical of Pursat Water Supply{Water Quality Monitoring Aug 4 to Sep 8, 2007
1 |Mr. Va Sam Oak gsg:f;’ Director of Kampong Cham Water |, o \etworking May 10 to July 12, 2008
«Q Staff of Distribution Network office of I .
Q g . . May 1 ly 12, 200
8 2 Mr. Kong Sovoan Siem Reap Water Supply Authority Pipe Networking ay 10 to July 2008
> } . X N .
Deputy Director of Sihanoukville Water Operation and Management of
o
5 3 Mr. Ly Seng Supply Water Treatment Plant May 10 to July 12, 2008
i Chief of Production of Siem Reap Water |Operation and Management of
4 Mr. Kot Nt_mo' Supply Authority Water Treatment Plant May 10 to July 12, 2008
1 Mr. Pich Sambattaratanak |Deputy of Project office of DPWS/MIME  [Water Treatment Management {May 06 to July 17, 2009
2 |Mr. Pich Synuon g:fgl;’f Production of Kampot Water Water Treatment Management |May 06 to July 17, 2009
D Vice Chief of Technicai office of Water Treatment (Water
§ 3 Ms. Seng Sorath Battabang Water Supply quaiity) May 06 to July 17, 2009
5_‘ 4 {Mr. Kang Manolim Laboratory Staff of Kampot Water Supply :\lljaathet;;— reatment (Water May 06 to July 17, 2009
5 k
Staff of Distribution Network office of . ]
5  |Mr. Sek Yoeurn Siem Reap Water Supply Authority Pipe Networking May 06 to July 17, 2009
6 Mr. Som Sethy Officer of DPWS/ MIME Pipe Networking May 06 to July 17, 2009
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Expenditure of the Project Annex 2-4
Term Amount Total
JFY 2007 Q1 $4,315.00
Q2 $ 17,634.90
$ 58,715.90
Q3 $ 15,600.00
Q4 $ 21,166.00
JFY 2008 Q1 $ 41,560.00
Q2 $ 30,150.00
$ 167,190.00
Q3 $ 27,500.00
Q4 $ 67,980.00
JFY 2009 Q1 $ 84,757.75 $ 84,757.75
Total $ 310,663.65

% B




List name of Director & Deputy Director

Annex 3-1

Name Position QOraganization Contact Number
012 998 607
Mr. Som Kunthea Director Siem Reap Water Supply Authority Fax: 063 964 023
akwsa_som@yahoo.com
Mr. Chan Sengla Deputy Director  |Siem Reap Water Supply Authority 012 858 006
: r . . . 012 432727
Mr. Chea Channy Deputy Director  |Siem Reap Water Supply Authority cchanny0572@yahoo.com
011 222 003
Mr. Sim Sitha Director Sihanouk Ville Water Supply Fax: 034 933 886
simsitha@camintel.com
Mr. Ly Seng Deputy Director  |Sihanouk Ville Water Supply 011 773530
Mr. Choun Chetha Deputy Director  |Sihanouk Ville Water Supply 011261125
. 012 863 683
Mr. Bun Chan Kong Director Kampot Water Supply Fax: 033 932 325
Mr. Noun Vanny Deputy Director  |Kampot Water Supply 012 603 258
Mr. Vong Sa Monn Deputy Director  |Kampot Water Supply 016 330 117
Mr. Ty Kean Deputy Director  |Kampot Water Supply 012 242 180
. 012 480 582
Mr. Nong Saroeun Director Pursat Water Supply Fax: 052 951 615
Mr. Keo Sara Deputy Director | Pursat Water Supply 012 520 022
Mr. Hem Han Deputy Director  |Pursat Water Supply 012 837 924
Mr. Leang Porthon Director Kal Thom Water Suppl 012 947 376
- -eang 9 mpong Tho pely Fax: 062 961 384
Mr. Chay Lam Deputy Director  |Kampong Thom Water Supply 012910 327
Mr. Chun Sokna Deputy Director  |Kampong Thom Water Supply 012 952 092
. . 016 509 054
Mr. Prach Norn Director Svay Reing Water Supply Eax: 044 945 571
Mr. Mong Samak Deputy Director  |Svay Reing Water Supply 011 952 405
. 011 628 989
Mr. Preap Somala Director Kampong Chamm Water Supply Eax: 042 941 662
Mr. Va Sam Oak Deputy Director  |Kampong Chamm Water Supply 016 897 339
. . 012 835 063
Mr. Tauch Chhuon Saorith Director Battambang Water Supply Fax: 053 952 857
. . 012 930 263
Ms. Tith Linda Deputy Director  |Battambang Water Supply fithlinda @yahoo.com
Mr. Tith Vina Deputy Director  |Battambang Water Supply 012 950 606
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Annex 3-1

Project Support Team

No. | Name, Title, Organization Role in the Project |Contact Number E-mail address
1 gé&g?hllsl&kéhea Director 012879738 pmu_mime@oniine.com.kh
2 g;&g?sllf/loéhema Manager 012914 408 sochettra_tang@yahoo.com
3 ggvvg;:\;l(lhcllghavannarey Water Treatment 012831507 vanarey_mime@yahoo.com
4 ggvsg/f;ﬂ?afgbaﬂfaﬁa"ak Water Treatment 012474185 rattanak.pich@yahoo.com
5 g;vsgmﬁg‘y Distioution Network 012534338 | . _

6 g";&gﬁ’@:ﬁ?”” EL&MC 012 753 947

7 EA{'BN\;’V‘\‘NS:‘*“ EL & MC 012 523 049

8 g;&‘cvsvs's‘g wa 011 773 530

g |MrSens Soralh wQ 012 420 174

10 | M5 Vo SOV Admin, 016 660 683
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—=k
Water Supply | Chief of Technical , 2007 £ E O
Pursat Mr.SIENGSENG Puthea [k &R |
Province Official Technical, 2007 & O
Mr.KHOEURN Kaosol FESREE - BEERST
Batambang | Chief of Technical, 2007 FE O PST
Water Supply | Mr. NOU Sean [ES LR/ - HERSE) Member
Deputy Director 2007 &£ [E X
Ms.TITH Linda MK B 3K ER |
Vice Chief of Technical 2009 &£ [& AFPHEH | PST
Office M5 KIS e T Member
Ms.SENG Sorath
SiemReap | Chief of Production 2008 &£ [E O
Water Supply | Office MK E R R E )
Authority Mr.KOT Nimol
Staff of Distribution 2008 FEE O
Network Office MBSk R e
Mr. KONG Sovoan
Staff of Distribution 2009 F & AFAFHEH
Network Office MBSk R e
Mr. SEK Yoeurn
Kampong Deputy Director 2008 fF B O
Cham Water | Mr.VA Sam Oak TEC/K ME SR 4 S 18
Supply
Shihanuk Deputy Director 2008 & O PST
Ville Water | Mr.LY Seng [k B En i i TR | Member
Supply
Authority
Kampot Deputy Director 2007 &£ & O
Water Supply | Mr.TY Kean [ER/K e SRS IE |
Laboratory Staff 2009 FEE AR HHEH
Mr.KANG Manolim MG KIS B ST
Production Chief 2009 &£ [E AT HHES
Mr.PICH Synuon MK BB
Ministry of Vice Chief of 2007 E£E X PST
Industry Administrative office [ERIK HR SR 3 18 Member
Mines and Mr.HOY Sokpheap — fth & E
Energy [CHE
Department  "Denyty of Project Office | 2009 4 FE A HHESR | PST
Salzortgble | Mr.PICH Sambattrattanak | T:% kIS Eocifisa IR Member
ST SUPPY " Officer 2009 & AEBHES | PST
Mr.SOM Sethy [ERK IR T Member
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SOPs/Manuals produced by the Project

(R 81

As of July, 2009

Name English | Khmer Remarks
Water Quality | 1.1 Essential items O O
Analysis 1.2 Important items: standard method O O Not necessary : KCM,
KPT, SR, SVR, PUR
1.2 Important items: HACH method A A 2009: SVR, KCM, KTM,
SR
1.3 Bacteriological quality analysis - -
1.4 Items of satisfying Cambodian
National Drinking Water Quality - -
Standard
Water Treatment | 2.1 Daily report O O
2.2 Chlorination control in treatment O O
process
2.3 Chemical control in treatment process O O Not necessary: SVR, KCM
2.4 Filter operation/maintenance VAN A Not necessary: KCM
(BTB)
2.5 Sedimentation basin maintenance AN A Not necessary: KCM
(BTB)
2.6 Production Control - -
Electrical 3.1 Simple diagrams O O Individuals
Facilities 3.2 Operation and maintenance of o o Common
electrical facilities
3.3 Operation and maintenance of power Individuals
receiving and distribution installment O O
(PRDI) and generator
3.4 Drawings of facility maintenance - -
3.5 Equipment diagnosis - - 2009
3.6 Design Electrical - - 2009
3.7 Construction management O O Common
3.8 Instrument equipment O O
= 4.1 Kinds and basics of mechanical - -
== facilities
§ S | 4.2 Operation and maintenance of pumps - -
g, =" 4.3 Operation and maintenance of valves - -
:c_c:é 4.4 Basics of chlorine machinery O O
% 2 %‘ 4.5 Handling of 1t chlorine cylinder O O
% g £ | 4.6 Regular maintenance - -
§ o § 4.7 Maintenance records - -
= 4.8 Safety system - -
Water 5.1 Planning VAN A 2009-:SVR, KCM




Name English | Khmer Remarks
Distribution Not necessary: SR
5.2 Construction Design AN A 2009-: SVR, KCM

5.3 Construction management

5.4 Leakage reduction

(O: Draft was already prepared
/\: Work in progress
- : To be prepared
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FRE 8-4

Drinking Water Quality Standards

2008 - 11 H 13 BT DO KE /T DO EF WEMFE OFEKE TS E L

Table 1 Bacteriological quality for drinking water

Parameter Maximum Value
Thermotolerant (Feacal) Coliforms 0 per 100 mL
or E. coli
Total coliforms 0 per 100 mL

Minimum sampling frequencies for microbiological analysis : for population Served (5,000 —

100,000 ), every two weeks, 1 sample per 5,000 people

Table 2 Inorganic constituents of health significance in drinking water

Parameter Maximum Value
mg/L, (ppm)

Arsenic 0.05
Barium 0.7
Cadmium 0.003
Chromium 0.05
Cyanide 0.07
Fluoride 15
Lead 0.01
Mercury 0.001
Nickel 0.02
Nitrate as NO3 50
Nitrite as NO,’ 3
Selenium 0.01

Frequency of sampling and analysis of parameters : Once a year except Arsenic and Nitrate,

Arsenic and Nitrate : Quarterly

Table 3 organic constituents of health significance to drinking water

Parameter Maximum Value
© g/L, (ppb)

PCBs 0.5
Benzene 10
Trihalomethans 250
2,4-D 30
Aldrin and Dieldrin 0.3
Carbofuran 10
Chlordane 0.2
DDT 20
Dichlovos 1

Dimethoate 6

Endosulfan 30
Endrin 0.6
Glyphosate 10
Heptachlor 0.3
Hexaclorobenzene 1

Methyl parathion 0.3
Mevinphos 5

Monocrotophos 1

Paraquat 30
Parathion 10
Permethrin 20

Frequency of sampling and analysis of parameters : Every 3 years

1



Table 4 Physical and chemical quality : aesthetic quality

Parameter Maximum Value
mg/L, (ppm)
Taste Acceptable
Odor Acceptable
Color* 5TCU
Turbidity* 5NTU
Residual chlorine* 0.2-05
pH* 6.5 — 8.5 (no unit)
Aluminum 0.2
Ammonia 15
Chloride 250
Copper 1
Hardness 300
Hydrogen Sulfide 0.05
Iron 0.3
Manganese 0.1
Sodium 200
Sulfate 250
Total dissolved solids* 800
Zinc 3

Frequency of sampling and analysis of parameters: * are Daily, Others are Quarterly
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