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Monitoring Report Summary

SUMMARY

This report is compiled based on the Monitoring Study, which was conducted at the 20 pilot
villages in southern Cambodia from the year 2000 and 2001.

1. Objectives of the Study

The primary objectives of the study were to ascertain the effectiveness and the improvements
in O&M by the communities through the monitoring of water use conditions, the state of the
pilot water supply facilities, residents participation in O&M activities and improvements in
health and sanitation.

2. Monitoring Methodology

The following questionnaires were used for the study. DWRS and PDRD staff conducted the
monitoring study through interviews with villagers together with the Study Team.

m  JCA Hand Pump Participatory Monitoring Sheet
m  Questionnaire for monitoring VWC and WPC
m  Questionnaire for Monitoring Five Sample Households

Groundwater samples were collected at each pilot well and temperature, pH, electric
conductivity and oxidation - reduction potential were measured on site. The groundwater
samples were sent to a laboratory for chemical analysis.

3. State of the Facility

24 test wells including 20 pilot wells are operative and in good condition. However, one
well is inoperative due to the falling out of the U-seal in the year 2000. In addition, sand
sediment and ferrous hydro-oxide sludge were found at several test wells. These test wells
were repaired or re-devel oped to recover the yield.

Theiron removal devices were utilized very often at 2 sites. However, they were not used or
rarely used at 5 sites.  In addition, the outlet valve of the device was broken at every site.
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In order to encourage the use of iron removal devices, the iron remova devices (old type)
were modified, and at the same time, the improved iron removal devices (new type) were
installed at 11 sites during the years 2000 and 2001. 7 out of the 11 are being used and 4 are
not used or used sometimes. Iron was effectively removed by both old and new types
according to the WHO guideline value (0.3 mg//).

4. Water Quality, Quantity and Level

Groundwater samples of the test wells generaly show high Fe concentration. Fe
concentrations are particularly high in the test wells of Prey Veng and Svay Rieng. High
chloride concentrations are found at the test wells in Kandal, Ta Keo and Peri-Urban Area
(one test well in each province). Arsenic was not detected in any test well, however,
fluoride exceeding the WHO guideline value, was detected at one test well in Peri-Urban
Province. Manganese exceeding the WHO guideline value was also found in severa test
wells. The tendency of the water quality analyses is almost same as the results of analyses
that were conducted in 1997, 1999, 2000 and 2001 at the same test wells.

The groundwater level is within 10 m everywhere except one test well. The difference in
water level between the dry and rainy seasons ranges from 1 to 3 m. The pumping rate is
stable and a sufficient quantity of water is available.

5. Arsenic in Existing Wells

Field water tests were carried out at 260 villages including the target villages for groundwater
development. Arsenic was detected at 20 villages. Of the 20 villages, 11 showed arsenic
concentrations of more than 0.05 mg//. The high arsenic zone is located in the aluvial
lowland along the Mekong and Tonle-Bassac Rivers. It is necessary to conduct a detailed
survey on the non-target villages and guide the villagers to stop drinking and to utilize iron
removal devices.

6. Water use

Changes in water use were observed at the pilot water supply facilities (test well with hand
pump) after their construction.
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1)
2)
3)
4)
5)

6)

7)

Amount of water used has increased.

Facilities are utilized not only in the dry season but all seasons.

Water is mainly used for washing and bathing.

Water is used for drinking and cooking, particularly, in the dry season.

The frequency of water fetching by children has increased since construction because
water fetching is now easy.

The frequency of water fetching by women has also increased, however, the
workload for women has not become heavier.

The residents feel the benefits of workload reduction and improvements in water
quality and health and sanitary conditions after construction.

7. Participatory O&M

The followings are observed in the O&M of communities.

1)

2)

3)

The number of users of the pilot water supply facilitiesis 34.7 households on average
(population of about 170). However, the number was drastically reduced in the
villages of Prey Veng, Svay Rieng and Kg. Speu because private wells are increasing
particularly in these provinces.

VWC/WPC members are aware of their role in O&M activities. VWC/WPC
meetings are not held regularly, however, the attendance rate of the residents is high
when it is held. The residents have constructed fences around the facility, have
been washing the sand filters in the iron removal devices, have replaced the valves
with wooden plugs and have conducted sanitary education with their knowledge and
local skills.

Water fees have been collected at only 7 villages. An average of 100 to 200 Riel
per household was collected 5 times during the year 2000. The savings have
reached 5,000 to 25,000 Riel per village up to now, however, it is not enough to
cover repair costs for the hand pump . In the villages where water fees have not
been collected, people say that it hasn’t been collected because the hand pumps are
broken. Some villages used their savings in 2001 for repairs, purchasing soil to
protect hand pumps from floods etc.

8. Education on the Environment and Sanitation

1)

Generally, the caretakers have kept the water supply facilities clean. The residents
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2)

3)

think that the well environment has improved and is clean compared with previous
conditions. However, garbage is scattered around the platform and the ditch in
many villages. Therefore, there is a need for more public education on
environmental sanitation.

The use of water containers or jars and their covers is recommended for the residents
in order to keep safe water. Such a daily practice has not increased compared with
the survey results in 1999. However, the number of households that drink water
without boiling it has increased. This might be due to too much confidence in the
pilot water supply facility.

On the other hand, amost all residents replied that the sanitary education conducted
by the Study Team was effective for their daily lives. Therefore, further education
on sanitation and health is necessary to improve sanitary conditions in the villages
considering the above matters.

9. Social and WID Issues

The pilot water supply facility plays many important roles in the pilot villages. It is a
valuable water source for Femae Headed Households (FHH) and reduces the women's
housework. It isan easy and safe water supply facility for children and because it is a stable
water source all year round, it is becoming an important water source for villagers including
neighborsin the dry season.

Based on the WID points of view, the followings are recommended.

1)
2)
3)
4)
5)

10.

1)

2)

Enrichment of peripheral families

Enforcement of hygiene education

Installation of hygiene facilities

Consideration of FHHs and children

Involvement of women resources and empowerment of VWC/WPC

Government Support of O&M

DWRS staff sometimes visit the pilot villages, however, the staff from PDRD,
district and commune do not visit.

The tools and spare parts for the hand pumps are not sufficiently stocked in the
PDRD warehouse.

-iv-
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Request procedures for assistance in repairs and the purchasing of spare parts were
documented but they are still not well known. The government agency should establish a
system of support for the O&M of the communities including preparation of atariff to cover
the cost of repairs and spare parts.
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Abbreviation

ADB:
AICF:
B/C:
CARD:
CASD:
CCC:
CWB:
DCD:
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DPB:
DPWS:
DRWS:
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EC:
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GRET:
JCA:
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NPRD:
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PDRD:
PDRC:
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PMU:
PRA:

PRASAC:

ABBREVIATION

Asian Development Bank

Action Internationals Contre laFaim

Benefit Cost Ratio

Committee for Agricultural and Rural Development
Community Action for Social Devel opment
Cooperation Committee for Cambodia

Central Water Base

Department of Community Devel opment
Department of Hydrology

Department of Road and Bridges

Department of Provincial Water Supply
Department of Rural Water Supply

Economic Internal Rate of Return

Electric Conductivity

Female-Headed Household

First Socio-Economic Development Plan 1996~2000
Gross Domestic Product

Group de Recherche et d’ Enchanges Technol ogiques
Japan International Cooperation Agency

Lutheran World Service

Ministry of Agriculture, Forestry and Fisheries
Ministry of Industries, Mines and Energy

Ministry of Health

Ministry of Public Works and Transport

Ministry of Rural Development

National Center for Hygiene and Epidemiology
National Institute of Statistics

National Program to Rehabilitate and Devel opment Cambodia
Net Present Value

Partnership for Development in Kampuchea
Provincia Department of Rural Devel opment
Provincial Rural Development Committee

Roya Government of Cambodia

Project Management Unit

Participatory Rapid Appraisal

Program de Rehabilitation et Aqqui au Secteur Agricole du Cambodge
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PRK:
PWSA:
RGC:
SIW:
TRT:
UNHCR:
UNICEF:
UNPA:
UNTAC:
VDC:
VLOM:
VSC:
VWC:

WATSAN:

WES:
WHO:
WPC:
WUHE:

People' s Republic of Kampuchea

Phnon Penh Water Supply Authority

Roya Government of Cambodia

Scope of Work

Trainer’s Training

United Nations High Commissions for Refugees
United Nations Children’ s Education Fund
United Nations Population Fund

United Nation’s Transitional Authority in Cambodia
Village Development Committee

Village Level Operation & Maintenance

VLOM Steering Committee

Village Water Committee

Water and Sanitation

Water and Sanitation Program

World Health Organization

Water Point Committee

Water Use and Hygiene Education
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CHAPTER 1 INTRODUCTION

1.1 Background

The Study on Groundwater Development in Southern Cambodia commenced in December
1996 based on the Scope of Work (S/W) signed by the Ministry of Rura Development
(MRD) and the Japan International Cooperation Agency (JICA) in September 1996. The
Study, however, was discontinued in July 1997 due to armed strife in Cambodia during the
first study work in Cambodia. The genera elections held a year later calmed down internal
conditions and consequently the Study was resumed in March 1999. In May of the same year,
the second study work in Cambodia was completed. Based on the results of studies carried out
until May 1999 and their analysis that was done in Japan, the Draft Final Report (1) (DF/RII)
was prepared and submitted to the MRD. The DF/RII compiled the groundwater
development and water supply plan targeting 241 villages in five southern provinces and
recommended its early implementation.

The Study was aso scheduled to continuously monitor 20 pilot water supply facilities in 20
villages until December 2001. The pilot water supply facilities were constructed in July 1997
as an important part of the Study in terms of groundwater hydrology as well as water supply
for the village people. They are composed of deep wells, hand pumps, platforms and iron
remova devices. Village Water Committees (VWC) and Water Point Committees (WPC)
were established at these pilot villages during the study in Cambodia. The main purpose of
the monitoring was to ascertain how the village people operate and maintain these facilities.

Thisisthe final monitoring report. The report describes the results of the monitoring that was

conducted from June 2000 to December 2001. The monitoring results should be reflected in
the groundwater development and water supply plan in the future in Cambodia.

1-1
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1.2  Monitoring Objectives & Pilot Villages
1.2.1 Objectives

The primary objective of the monitoring was to evaluate the effectiveness of the water supply
facilities as well as find out the problems, which may occur in operation and maintenance
(O&M) by the villagers. The monitoring activities focused on water use, facility conditions,
community participation in O&M, the effectiveness of hygiene education, groundwater
quality and levels, assisting capacity of MRD and PDRD, and so on.

Throughout monitoring, data was analyzed and used to improve the existing guidelines in
rural water supply programs, such as VLOM, the standard platform design and, most
importantly, O&M by the villagers on their own initiative.

It is important to learn from the villager’s opinions by mobilizing the community and sharing
information and experiences on the process and the results with all of the concerning agencies
of every class and level. The Study also aimed at empowering the local community and
government agencies to enhance their awareness for self-reliance. In order to achieve this
goal, participatory monitoring was considered to a maximum extent.

1.2.2 Pilot Villages

The monitoring was carried out in the twenty (20) pilot villages out of the twenty four (24)
villages where the test wells were constructed in July 1997 (see Figure 1.1 and Table 1.1).

1-2
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1.3  Monitoring Methodology

Periodical monitoring was conducted in 20 pilot study villages, four (4) times at six (6) month
intervals from May 2000 to December 2001. The Study Team employed some of PRA
methods for monitoring in collaboration with the Department of Rural Water Supply (DRWS)
and Provincia Department of Rural Development (PDRD) officials. Participatory monitoring
has an advantage of sharing information and experiences among concerning parties, in
particular, the local communities and to learn from them. Therefore, maximum involvement
of local communities in monitoring activities was encouraged. The Study Team assisted the
local committee members in mobilizing users for monitoring activities and the Water Point
Committee (WPC) and Village Water Committee (VWC) members mobilized village users
and promoted participatory monitoring. In order to make the cross-checking system function,
great care was taken to involve people of al classes and levels in monitoring activities. The
Study Team regularly visited the pilot villages. Participatory monitoring was made up of
diagramming, ranking, meeting and open-ended interviews with various classes such as users,
committee members, village leaders, vulnerable and illiterate people, both male and female.

Monitoring activities were implemented using the following four questionnaires prepared in
the pilot survey on:

s  Economic Impact of the Project

s Hand Pump Use

= VWC and WPC members

= Village Organization and Hygiene Education

Moreover, concerning iron removal devices, O&M activities and facility-use, questionnaires
were prepared to gather the users' opinions. The results of the participatory monitoring were
used to modify the design of the facility.

Throughout the monitoring period, follow-ups were conducted on five (5) sample families to
ascertain the effectiveness of the facilities and the social impact and problems, such as water
use, hygiene, household income and participation in activities.

Moreover, the assisting capacity of government agencies such as PDRD and DRWS offices
was also monitored in terms of long-term sustainability. Specifically, observations were
made on O&M materials, the notification system, the training of pump mechanics,
management efficiency and so on.

1-3
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The results collected from the monitoring conducted in every sector of the pilot study were
analyzed. In consideration with those findings, the problems were adapted or modified. The
initial fixed indicators and items were revised or were added to the monitoring scheme
accordingly in order to achieve its own purpose effectively and precisely.

Monitoring items were determined in all sectors of the pilot study program. Monitoring items
were analyzed quantitatively or qualitatively. An indicator for each monitoring item was
guantitatively fixed as much as possible in order to measure change statistically. However,
some indicators were qualitatively measured. For instance, community participation in O& M
was anadyzed qualitatively because it was mostly analyzed by invisible output such as
organizational growth, committee behavior and committee self-reliance.

The following are monitoring items, which were key clues to understanding effectiveness,
efficiency, accountability, equality and problems to be modified in the pilot study. The
collected data was compared and analyzed with usersto use as feedback.

(1) Water Use
The following items were monitored not only in terms of profit and problems in water
use but aso the socio-cultural, economic and local institutional impacts, of course
considering gender:

m  Time spent on fetching water before and after construction

m Distancetraveled to fetch water before and after construction
m  Frequency of water fetching per day

m  Purpose of water use

m  Quantity of water used daily

m  The person who fetches water

(2) Facility Conditions
Facility conditions were monitored mainly by interviewing users and participatory
ranking. Specifically, iron removal devices were carefully monitored in order to
improve their design. Moreover, throughout the monitoring term, the study team took
into consideration the significance of the committee members making the users
sensitize to the purpose and effectiveness of the device, the proper use of the device and
0O&M methods, whenever it may be necessary.

1) Hand Pump
m  Conditions of hand pump

1-4
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2)

®3)

1)

2)

3)

- Damage of U-sedl
- Sedimentation of sand and iron hydroxide
- Corrosion of steel material
- Proper length of pump rod
m  Conditions of platform and drain
- Crack and damage of the structure
- Appropriateness of water-flow in drain
m Cleaning

Iron Removal Device
m  Conditions of the device

m Cleaning
m Effectiveness of the device by comparing water quality before and after iron-
removal

m  Changesin purpose of water use before and after iron-removal
m  Measurement of user acceptable values of iron for each purpose of water use
= Conveniences and inconveniences in use of the device

Community Participation for O&M

The below items will be key issues to determine the effectiveness and matters of
concern on what was input concerning O&M in the last meeting and training. Most of
items have been analyzed qualitatively to see invisible output. The results on
community participation in O&M will be reflected in the tentative VLOM guideline.

Organizational Growth
m  Allocation of specific rolesto committee members
m Increasing self-reliance by participating in community activities

Committee Behavior and Self-reliance

= Involvement of members in committee discussions and activities

m  Degree of committee members knowledge used effectively in their activities versus
reliance on outside technicians and ‘ experts'.

Fund raising

m  Collection of user fee and its management
m  System of collecting the charge

m  Amount collected per family

1-5
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4)

5)

(4)

(5)

(6)

O&M activities

m  Repair/maintenance work on hand pump and iron removal devices

m Cleaning

s Communication skills

m  Recording skills concerning periodical inspections, repair work, user registration,
inventory, accounting reports, meetings, etc.,

Activity indicators

= Size of membership (number of registered users)

m  Frequency of meetings, amount of cash/labor contributed by users
= Amount of savings generated

m  Management skills

Beneficiaries of the project
Who benefits from the program and how the program benefits both male and females
will mainly be monitored based on the below items.

m  Number of target population actively using the facilities set up by the project

= Reduction in time spent on water fetching, how spared time is used, if thereisany
m  The population that benefits from the program

m  Theactual benefits of the program

Effectiveness of Hygiene Education

The effectiveness of public educational activities on hygiene held in the last meeting of
the pilot study was monitored by interviewing, observing and handing out
guestionnaires regarding the following items;

m  Sanitary conditions of the hand pumps and their surrounding areas
m  Proper disposal of litter and excrement

m Safewater use

m Cleaning

Groundwater Quality and Level
Groundwater quality and level were monitored to study their conditions and the
sustainability of the water resources by measuring following items;

m  Changesin groundwater level during the dry and rainy seasons.
m  Water analysis particularly on bacteria, such as colon bacillus, and iron by

1-6
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(7)

compared the dry and rainy seasons.
m  Confirming user acceptable values of iron for each purpose of water use

Assisting Capacity of Each Government Agency

In general, the assisting capacity of government agencies was monitored by
interviewing PDRD and MRD officias, the committee members and local people. At
the provincial and national levels, the capacity of PDRD and MRD offices was
monitored in terms of material and personnel, such as material storage conditions and
staff’s attitude. The trainers input into the training programs was also monitored,
according to tentative VLOM guidelines. The following are monitoring items for
measuring the assisting capacity at the provincial and national levels:

m  Procurement and inventory of maintenance tools and spare parts
m  Repair team’s accountability

=  Notification system

m  Recording skills

1-7
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Table 1.1

List of Pilot Study Villages

Populatio
No. Province District Village n* Location Remarks
UTM-E(m) | UTM-N(m)
56/Phnom Penh |Dangkao Khvet 562 484926 1266465
67\Phnom Penh |Dangkao Mean Chey 3259 488660 1275999
71/Phnom Penh |Russei Keo Somrong 652 484983 1283229|not monitored
113|Svay Rieng  [Svay Rieng Koy Tra Bek 1374 587748 1224037,
122/Svay Rieng  |Rom Doul Trapaing Thmor 604 595913 1245674
139[Svay Rieng  |Ro Meas Hak  (Dok Por 457 581674 1266154
162[Svay Rieng  |Chan Trei Cham Kar Leiv 809 618359 1216428
175|Svay Rieng  |Svay Chrom Toul Khops - 1048 574586 1219825
181|Ta Keo Doun Keo Preach 1091 478603 1212775
199(Ta Keo Tram Kak Prey Maok 689 465890 1212780
209|Ta Keo Tram Kak Trapaing Thma 800 454635 1210199
222|Ta Keo Prey Kabbas Ta Vong 1197 493749 1230039|not monitored
242|Ta Keo Bati Ta Pen 384 471254 1239367
259|Kandal Kaoh Thum Svay Kraom 1634 506870 1230577
288|Kandal Mukh Kampul |Krang Svay 1588 495710 1311424
322|Kandal Angsnuol Angkor Chhey 115 475025 1280114
367|Prey Veng Pea Reang Ka Kou 581 540495 1284118
388Prey Veng Me Sang Russei Tvear 718 553038 1260510
393|Prey Veng Kmapong Leav Kok Trom Kha 524 540512 1274163
401|Prey Veng Ba Punum Prek Phdau 622 552924 1241861
406|Prey Veng Peam R6 Prek Ta Sa 833 531212 1242164{not monitored
429 Kg. Speu Peam Chor Sre Kak 358 454500 1265612
454|Kg. Speu Phnom Srouch  |[Kiri Raksmey 480 429542 1260960
(25/1) [Ta Keo Nang Sray 459556 1216675|not monitored

*Population: Based on the village head interview in 1997.
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CHAPTER 2 FACILITY CONDITIONS

2.1

211

Technical Observation in 2000

Hand Pump

Of the 24 test wells constructed (including those in the 20 pilot villages), test well No.67 was
damaged and the villagers could not use the well.

(1)

(2)

3)

(4)

2.1.2

Damage of the U seal

Due to the U-sedl falling out, well No.67 cannot produce water and water discharge is
not good in well N0.367. The U-seal of the well No.322 was damaged due to sand
abrasion.

Sedimentation of Sand and Ferrous Hydroxide

Although well N0.322 was washed in 1999 during the third field survey, a sand deposit
was found near the check valve, adversely affecting the flow and discharge of water in
the well. It seems that the well was not sufficiently developed during well construction.
A small amount of both reddish brown and black sludge (ferrous hydroxide) was found
in some parts of the rod. It might have been caused by oxidation of the dissolved iron
and manganese.

Rust
The bolt nut of the pump head of the well that is producing water of high electric
conductivity isrusty. Dismantling the pump head is difficult in this case.

Suitability of Pump Rod Length

The length of the pump rod was adjusted to a suitable length at four wells (well
No0s.162, 175, 181 and 388). It seems that the pump rod was not properly set when the
wells were constructed.

Platform and Drain

Cracks and/or gaps, caused by the settlement, were found at the joints connecting the
platforms and the drains of all the test wells. Reinforcing of the joints should be required in
future designs.
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The walls of the platforms should aso be removed because they seem to obstruct hand pump
maintenance.

(1)

(2)

®3)

2.1.3

Cracks and Damage

The platforms were generally in good condition; specially no damage or cracks were
observed. However, because the structure that adjoins the platform and the ditch has
subsided unequally, cracks have developed in the wells. These cracks were repaired in
1999. Although these damage was minor, more settlement than before was observed
under the adjoining structure in well N0.288 has. Also, a crack in one well (N0.288)
was detected; this is attributed to the unequal settlement of the ground around the
platform.

Stagnant Wastewater

Wastewater was not observed to be stagnant in the facility. However, the terminal
section of the flow path forms a ditch or a pond, and wastewater was observed to be
stagnant in areas with unfavorable drainage conditions.

Cleaning of Facility
Facilities are generally clean but garbage was scattered around the flow terminal of

many sites.

Iron Removal Device (IRD)

Only 2 of the iron removal devicesinstalled in atotal of 7 wells, are often used (N0s.139 and
162). Therest are used only sometimes - rarely.

(1)

(2)

®3)

Condition of the facilities
In spite of repair in 1999, most of the valves are damaged due to children’s pranks. The
villagers have replaced the broken valvesin wells No.162 and 175 with wooden plugs.

Cleaning
The cleaning and the replacement of the filter of the device are being carried out by the
villagers only at well N0.162.

Changes in Water Use Before and After Iron Removal

The iron removal device is effectively being used for drinking and cooking purpose in
No0.139 and No.162. For washing clothes and bathing, on the other hand, the villager
are using pumped water directly without treatment.
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(4)

Use of the Device

Water pumped into the bucket is directly poured into the upper part of the IRD. Since
the filter is churned when water is poured, a plank was devised and installed during this
field survey as a buffer for water flow. Furthermore, since carrying a bucket and
pouring water into the IRD may be strenuous for the villagers, a newly designed iron
remova device was installed. Water flows directly into the new device from the hand
pump. The results of the use of the two types of the iron remova devices will be
compared.

2.1.4 Repair and Improvement of the Facility

(1)

(2)

1)

2)

Hand Pump

For the broken hand pump of No0.67, all riser pipes and pump rods were pulled up in
order to pick up the plunger valve. After obtaining the plunger valve, al riser pipes,
pump rods, valves and the pump head were re-installed properly. The damaged U-seal
was removed and changed to a new one. The pump rod was shortened and re-installed
properly.

Iron Removal Device (IRD)

Repair Water Valves

All broken water valves were changed to new valvesin November 2000.
Improvement of the Device

A PVC perforated plate has been installed at the upper part of the device in November
2000 for the following purposes. The drawing of the deviceis shownin Figure 2.1.

m  To prevent the erosion and disturbance of the filter materials when water is poured
into the device.
m  To aerate water when it drops through the holes of PV C plate

The photographs of conditions, repair and improvements of the existing facilities are shown in
Figures2.2 and 2.3.
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2. U-sedl isabraded by sand at No.322

L

STl - g o e,

3 - L a
4. Ferrous hydroxide Sedimentation at No.
175

5. Rust of hand pump body at No.181 6. Abrased bush bearing at N0.181

Figure 2.2
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el

7. Longer pump rod at No.181 8. Damaged by settlement at N0.288

11. Installation PV C perforated plate for IRD 12. Wooden plug installed by villager

Figure 2.3

2-6



Monitoring Report  Chapter 2 Facility Conditions

®3)

b)

Installation of Improved Iron Removal Device

Improved IRDs were installed at the same wells where the original devices were
already installed in order to compare the usability. The design of the new device is
based on the experience of UNICEF and modified by the Study Team. The drawing of
the device is shown in Figure 2.4. The photograph of installation is shown in Figures
25,2.6and 2.7.

Purpose of Improvement

As part of the Study, iron remova devices were installed at seven wells in 1997,
however, while surveying in 1999, it was found that only three were being used.
Moreover, according to the Monitoring that was conducted in 1999, the users answered
that the devices were difficult to use.

When using the original iron removal device, the users has to first pump water into a
bucket with a hand pump and then lift the full bucket to pour the water into the upper
part of the IRD. As the IRD is about 1.2m in height, the task is quite strenuous and
difficult for children to use.

Therefore, the IRD should be improved so that it can be easily used by children.

Characteristics of IRD
The efficiency of the original model and the improved model are compared in Table 2.1

Table 2.1

Item Origina Model Improved Model

Size

Big Size
Round: diameter 100 cm
Height: 150 cm

Compact Size
Square: 80 cm x 80 cm
Height: 61 cm

Casing Material

Concrete Stainless Stedl

Filter Materid

Gravel and Sand Gravel, Sand and Charcod

Portability

Fixed Type

Movable and Light Weight

Operation

The user pumps water into a
bucket by hand pump, carriesit to
the device and then lifts the
bucket up to pour the water into
the top of the device

Water flows directly into the
device from the outlet of the hand
pump through the connecting pipe

Maintenance

Caretaker has to work inside the
device to remove filter materials
because of its height

It is easy for caretaker to maintain
because of its compact size and
light weight
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Item Origina Model Improved Model
Effect on Iron | Removal by aeration and filtration | Removal by aeration,
Removal is expected sedimentation, adsorption and
filtration is expected
Water Rate About 10 litters/min compared to | About 10 litters/min compared to
15 litters/min byHand Pump 15 litters/min by Hand Pump
Time Required to|About 1minute/10 litters (This| About 1 minute/10 litters

Remove Iron form
Water

does not include the time needed
to pump and transport the water
from the pump to the IRD.

Hygiene

Small insects sometimes clime up
and go into the device

Stainless steel is easier to wash
and clean than concrete

Water Quality After
Iron is Removed

It is possible to reduce iron
concentrations below the WHO
guideline (0.3mg/l) even if iron
concentrations of origina water
are over 10 mg/l

It is possible to reduce iron
concentrations below the WHO
guideline (0.3mg/l) even if iron
concentrations of original water
are over 10 mg/l

Easiness of
Construction

It is easy to construct on site
using materials available on site

The device shall be manufactured
in a factory that has the proper
facilities and materials

Construction Cost

About 100 US$

About 1,000 US$
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]
L |

5. Filling coarse gravel into D chamber 6. Filling medium gravel

Figure 2.5 Installation of Improved Iron Removal Device
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11. Putting on the perforated plate 12. Connecting pipe from hand pump

Figure 2.6 Installation of Improved Iron Removal Device
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15. Completion 16. Tasting by the villager

Figure 2.7 Installation of Improved Iron Removal Device

2-12



Monitoring Report  Chapter 2 Facility Conditions

2.2 Technical Observation in 2001

The scopes of facility monitoring works in 2001 are shown in Table 2.2. The results of
technical observation by well are shown in Tables 2.4 and 2.5.

During the Monitoring Study conducted in 2000, there was a demand among the future pilot
well users for an iron removal device to be installed. Therefore, as the iron concentrations
were above the WHO guideline value, it was decided that they would be installed at the future
pilot wells.

Moreover, the India Mark 111 pumps that were installed at the pilot wells during the final year
of the Study were replaced with Afridev pumps, as it was learned that Afridev pumps were

easier to maintain than IndiaMark I11 pumps.

Table 2.2 Scope of Facility Monitoring Works in 2001
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No. Village Facility
No. Name Hand pump Platform Drain IRD (iron removal device) Well
Old type New type
Check Distribute| 1ok | Gheck | Gheck | Gheck Distribute( =
existing lns.tall sparepart existing | existing | existing | existing Install manual | Disinfecti
condition Afridev s and condition | condition | condition | condition IRD a.m.i on
tools training
1 56(Khvet O O O
2 67[Mean Chey O O O
3 71|Samraong @) O O
4 113|Koy Tra bek (@) (@) (@) (@) O O O O
5 122(Trapaing Thmor O O O O O O O O
6 139[Dok Por O O O O O O O O O
7 162|Cham Kar Leiv O O O O O O O O O
8 175(Toul Khpos O O O O O O O O O
9 181|Prech O O O
10 199|Prey Maok O (@) O
11 209|Trapaing Thmor O O O
12 222|Ta Vong (@) O O
13 242(Ta Pen O O O O O O
14 259|Svay Kraom O O O
15 288(Krang Svay O O O O O
16 322[Angkor Chey O O O
17 367|Ka Kou @) O O @) @)
18 388[Russei Tvear O O O O O
19 393|Kok Trom Kha O O O
20 |  401|Prey Phdau O O O O O O O O
21 406|Prek Ta Sa O O O O O O
22 | 429|Sre Kak O O O O O O
23 454|Kiri Raksmey O O O
24 | 25+1|JICE Center O O O
Total 24 7 7 24 24 7 7 4 11 5
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2.2.1 Hand Pump

All of the 24 test wells constructed (including those in the 20 pilot villages), are till
functioning well except wells N0.162 and No.401.

(1) Damage to O ring
Due to damage to the O-ring, water discharge is not good in wells No.162 and No.401.
The hand pumps of both wells were of the same type, India Mark 111. According to the
caretakers of the both wells, they tried to repair the hand pumps but they did not
succeed. Repairing an IndiaMark 111 hand pump is supposed to be more difficult than a
Afridev hand pump.

(2) Corrosion of Riser Pipes and Pump Rods
Much rust was found in the pumped water of well No.401. Due to the corrosion of the
riser pipes and pump rods, much rust was mixed into the well water. The standard
material of India Mark 111 riser pipes and pump rods is galvanized steel. Steel may
corrode, even galvanized steel. However the standard materials of riser pipes and pump
rods of Afridev hand pumps are PVC and stainless steel, which are anticorrosive
materials. Anticorrosive materials shall be adopted in the project to be implemented.

2.2.2 Platform and Drain

Cracks and/or gaps, caused by settlement, were found at the joints connecting the platforms
and the drains in all the test wells. Reinforcing for the joints should be required for future
designs.

The walls of the platforms should aso be removed because they seem to obstruct hand pump
maintenance work.

(1) Cracks and Damage
The platforms were generally in good condition, specially, no damage or cracks were
observed. However, because the structure that adjoins the platform and the ditch has
subsided unequally, cracks have developed in the wells. These cracks were repaired in
1999. Although the damage was minor, more settlement than before was observed
under the adjoining structure in well No.288. Also, a crack in one well (N0.288) was
detected; thisis attributed to the unequal settlement of the ground around the platform.
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Figure 2.8 Crack in the Drain

(2) Stagnant Wastewater
Wastewater was not observed to be stagnant in the facility. However, the terminal
section of the flow path forms a ditch or a pond, and wastewater was observed to be
stagnant in areas with unfavorable drainage conditions.

(3) Cleaning of Facility
Facilities are generally clean but garbage was scattered around the flow terminal of

many sites.

2.2.3 Iron Removal Device (IRD)

Figure 2.9 IRD - Old Type and New Type
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(1)

(2)

3)

Use of the Device

Water pumped into the bucket is directly poured into the upper part of the old IRD.
Since the filter is churned when water is poured, a plank was devised and installed
during thisfield survey as a buffer for water flow. Furthermore, since carrying a bucket
and pouring water into the old IRD may be strenuous for the villagers, newly designed
iron removal devices were installed from 2000 to 2001. Water flow directly into the
new device from the hand pump. The results of the use of the two types of iron
removal devices are shown in Table 2.3.

Table 2.3 Use of the Device

Village Installation (year) Use
No Name Old Type | New Type | Old Type | New Type
113 Koy Trabek - 2001 - yes
122 Trapaing Thmor 1997 2000 no sometimes
139 Dok Por 1997 2000 no yes
162 Cham Kar Leiv 1997 2000 yes no
175 Toul Khpos 1997 2000 no sometimes
242 TaPen 1997 2000 no no
367 KaKou - 2001 - yes
388 Russe Tvear - 2001 - yes
401 Prey Phdau - 2001 - yes
406 Prek TaSa 1997 2000 no yes
429 Sre Kak 1997 2000 no yes

Changes in Water Use Before and After Iron Removal

The iron removal device is effectively being used for drinking and cooking purposes
(Table 2.6). For washing clothes and bathing, on the other hand, the villagers are using
pumped water directly without treatment.

Effect of Iron Removal Device

7 old type IRDs and 11 new type IRDs have been installed at the 11 test wells since
June 1997. Field water tests were conducted by the instant test kit for both raw and
treated water in June and November 2001. Asshown in Table 2.4 and Figure 2.10, iron
was effectively reduced to less than the WHO guideline value (0.3 mg/¢). In Dok Por
(N0.139) in June 2001 and Russei Tvear (N0.388) in November 2001, however, iron
concentrations of treated water still exceeded the WHO guideline value. The filter
material (sand and gravel) of the device should be properly washed or replaced to
improve effectiveness.
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(4)

(5)

Table 2.4 Effect of IRD by Field Test

Village Fe (mg/l)
Jun-01 Nov-01
No Name Well Old Type | New Type Well Old Type | New Type
113 Koy Trabek 10.00 - - 10.00 - 0.20
122 Trapaing Thmor >10.00 0.00 0.00 10.00 0.05 0.20
139 Dok Por 5.00 0.20 0.50 10.00 0.05 0.05
162 Cham Kar Leiv >10.00 <0.05 <0.05 10.00 0.05 -
175 Toul Khpos 8.00 - <0.05 10.00 0.20 0.05
242 TaPen 0.05 0.05 0.05 0.05 0.05 0.05
367 KaKou 1.00 - - 2.00 - 0.20
388 Russel Tvear 3.00 - - 2.00 - 0.50
401 Prey Phdau >10.00 - - 5.00 - 0.20
406 Prek TaSa >10.00 <0.05 <0.05 10.00 0.20 0.20
429 Sre Kak <0.05 <0.05 <0.05 0.05 0.05 0.05
WHO Guidedline: 0.3 mg/I
0.60
oso0 (il I M tH Tt
~ o040 (I (0 I Il | RN
SN
£ o30 (il I T Tl | B |
°
oottt IniBRI 7 |
0.10 ¢ B |
0.00 7
1131122 | 139 | 162 | 175 | 242 | 367 | 388 | 401 | 406 | 429
O Well 10.0010.00 10.00 10.00/10.000.05 [2.00 {2.00 |5.00 |10.000.05
W [RD (Old) 0.05 |0.05 |0.05 |0.20 |0.05 0.20 |0.05
OIRD (New) |0.20 |0.20 |0.05 0.05 |0.05 |0.20 |0.50 |0.20 |0.20 |0.05

Figure 2.10 Effect of IRD by Field Test in November 2001

Detection of Bacteria and Fecal Coliform

Slight amounts of bacteria and fecal coliform are detected as in the IRD treated water.
In order to get safe water, countermeasures such as improving the device, disinfection

or boiling water shall be considered.

Operation and Maintenance

Sedimentation in the IRD causes the filter of the device to jam and reduces the iron
reduction effect and water flow rate. In order to keep the iron reduction effect and the
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water flow rate, the cleaning and replacing of the filter in the device are necessary.
More O&M training for IRD isrequired for caretakers.

Figure 2.11 Sedimentation in IRD
2.2.4 Repair and Improvement of the Facility
(1) Hand Pump
1) Change Hand Pump

India Mark Il hand pumps were replaced with Afridev hand pumps at 7 wells (N0.113,
122, 139, 162, 175, 288 and 401).

Figure 2.12 India Mark Ill and Afridev Hand Pump
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2)

(2)

1)

Disinfections of Well

Due to the flood in 2000, bacteria and fecal coliforms have been detected in the well
water at 5wells (N0.113, 139, 162, 175 and 401). In order to keep the water safe, these
wells were properly disinfected in 2001.

Iron Removal Device (IRD)
Installation of Additional Iron Removal Devices

New-type IRDs were installed at the 4 wells (No.113, 369, 388 and 401) where the iron
concentration was over the WHO guideline value in 2001.

2.2.5 Technical Findings on Facility

(1)

(2)

®3)

(4)

Hand Pump
" Afridev is superior to IndiaMark 11

Platform

" Space of existing platform istoo small for users

" Wall is obstructing O& M activities

" Height of embankment shall be considered concerning flood level

Drain
n A lack of reinforcement caused cracks in the concrete structures

IRD

" An IRD can reduce iron concentrations to a value below the WHO guideline value

" Slight amounts of bacteria and fecal coliform are detected in the IRD treated water

" Moretraining is needed for O&M of IRD

" It is necessary to confirm user’s demand of IRD before installation, otherwise
IRD will not be used

2.2.6 Problems Concerning IRDs and Items of future Investigation

" Similar to a hand pump, whether or not an IRD will be used depends on the
quality of aternative water sources. If there is an alternative water source with
water of better quality that of the well water after using an IRD, the device will be
of no use to the residents. Concerning the future project, the installation of IRDs
in each of the wells should be examined after fully understanding the quality of
the well water and the residents’ needs.
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Fecal coliforn and other common bacteria have been detected in water from wells
where both the original and improved IRDs have been installed. The bacteria are
believed to propagate in the water that settles inside the device. As part of
maintenance activities, the devices should be periodically disinfected with
bleaching powder.

Both types of iron removal devices were installed during the Study. The
improved model is expensive as it is made of stainless steel. However, it is
possible to reduce costs by constructing the same model with concrete. If a
design that is cheap and easy to construct is used, the users can build the devices
themselves. Therefore, in the future Project, it is necessary to use a model that
will be easy for the users to construct and to give guidance in installing the device.

As the iron removal device continues to be used, the iron that settles clogs the
filter in the device and its effectiveness decreases and it becomes difficult to pump
thewater. Therefor,eit is necessary to frequently clean the device. How often the
device needs to be cleaned cannot be generally stated, as it will differ depending
on the level of iron concentration in the raw water and how often the device is
used. However, when water is not pumping efficiently, thisis asign that the filter
should be cleaned. Once the device is installed, it is important that the users
receive proper training in maintenance activities including the above-mentioned
method of disinfecting.
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Table 2.5 Technical Observation on Pilot Water Supply Facilities in 2001

(1/4)
Province Village Hand Pump Platform & Drain IRD Remark
No. Name
Peri 56 | Khvet Good condition Platform is in
Urban good condition,
Cracks at joint of
platform and
drain
Peri 67 | Mean Good condition Platform is in
Urban Chey good condition
Cracks at joint of
platform and
drain
Peri 71 | Samraong | Bush bearing | Good condition
Urban worn out
Svay 113 | Koy Removed Platform is in| New IRD was | Disinfected on
Rieng Trabek existing India | good condition installed on | 27/07/01
Mark 11l pump | Half of drain is| 09/08/01
and installed | covered by the
Afridev pump on | soil  of  road
27/07/01 construction
Good condition
Svay 122 | Trapaing Removed Good condition Good condition
Rieng Thmor existing India | No cleaning
Mark 11l pump
and installed
Afridev pump on
25/07/01
Good condition
Svay 139 | Dok Por Removed Platform is in | Good condition | Disinfeced on
Rieng existing India | good condition 24/07/01
Mark 11l pump | Cracks at joint of
and installed | platform and
Afridev pump on | drain
24/07/01
Good condition
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(24)
Province Village Hand Pump Platform & Drain IRD Remark
No. Name
Svay 162 | Cham Kar | Removed Platform is in| Water tap is| Has been
Rieng Leiv existing India | good condition | broken and | disinfected
Mark 11l pump | Cracks at joint of | replaced  with
and installed | platform and | new vave by
Afridev pump on | drain user
26/07/01
Good condition
Svay 175 | Toul Removed Platform is in| Membrane sheet | Has been
Rieng Khpos existing India | good condition | of old IRD is | disinfected
Mark 11l pump | Cracks at joint of | lost
and installed | platform and
Afridev pump on | drain
27/07/01
Good condition
Takeo 181 | Prech Corrosion found | Good condition
No cleaning
Takeo 199 | Prey Maok | Good condition Platform is in
good condition
Small crack at
joint of platform
and drain
Takeo 209 | Trapaing Good condition Good condition
Thmor
Takeo 222 | TaVong Corrosion is | Platform is in
found good condition
Damaged at joint
of platform and
drain
Takeo 242 | TaPen Good condition Platform is in| Dirty inside of
good condition | old IRD
Cracks at joint of
platform and
drain
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(3/4)

Province

Village

No.

Name

Hand Pump

Platform & Drain

IRD

Remark

Kandal

259

Svay

Kraom

Good condition

Platform is in
good condition
Small

joint of platform

crack at

and drain

Kandal

288

Krang

Removed
exixting India
Mark 11l pump
installed
Afridev pump on
31/07/01

Good condition

and

Platform is in
good condition
Damaged at joint
of platform and
drain

Cracksindrain

Kandal

322

Angkor
Chey

Good condition

Platform is in
good condition
Small

joint of platform

crack at

and drain

Prey
Veng

367

KaKou

Good condition

Platform is in
good condition
Crack at joint of
platform and

drain

New IRD
installed
06/08/01

is

on

Prey
Veng

388

Russei

Tvear

Good condition

Platform is in
good condition
Crack at joint of
platform and

drain

New IRD
installed
07/08/01

is

on

Prey
Veng

393

Kok Trom
Kha

Good condition

Platform is in
good condition
Small crack at
joint of platform

and drain
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(4/4)
Province Village Hand Pump Platform & Drain IRD Remark
No. Name
Prey 401 | Prey Removed Platform is in| New IRD is| Has been
Veng Phdau exixting India | good condition | installed on | disinfected
Mark 11l pump | Crack at joint of | 08/08/01
and installed | platform and
Afridev pump on | drain
28/07/01
Good condition
Prey 406 | Prek TaSa | Good condition Platform is in | Good condition
Veng good condition
Crack at joint of
platform and
drain
Kg. Speu | 429 | SreKak Good condition Good condition Good condition
Kg. Speu | 454 | Kiri Good condition Good condition
Raksmey
Takeo 25+1 | JCE Good condition Platform is in
Center good condition
Crack at joint of
platform and
drain
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Table 2.6 Technical Observation on Water Use in 2001

(1/2)
Province Village Taste of Well Use for Drinking Useof IRD Remark
No. Name Water
Peri 56 | Khvet Slight salty Drinking
Urban
Peri 67 | Mean Chey | Good Drinking
Urban
Peri 71 | Samraong | Saty Not drinking
Urban
Svay 113 | Koy [ron Drinking  after | Use New IRD New IRD is never
Rieng Trabek new |RD maintained by
user
Svay 122 | Trapaing [ron Drinking  after | Sometimes  use | Both IRD is never
Rieng Thmor new |RD new IRD, not use | maintained by
old IRD user
Svay 139 | Dok Por [ron Drinking after | Use only new | New IRD s
Rieng new |RD IRD, not use old | maintained by
IRD user
Svay 162 | Cham Kar | Iron Drinking  after | Useonly oldIRD, | Old IRD is
Rieng Leiv Old IRD not use new IRD | maintained by
user
Svay 175 | Toul [ron Drinking  after | Sometimes  use | Both IRD is never
Rieng Khpos new |RD new IRD, not use | maintained by
old IRD user
Takeo 181 | Prech Salty Not drinking
Takeo 199 | Prey Maok | Good Drinking
Takeo 209 | Trapaing Slight salty Drinking
Thmor
Takeo 222 | TaVong Iron and Salty Not drinking
Takeo 242 | TaPen Slight salty Drinking only in | Never used both | Both IRD is never
dry season new and old IRD | maintained by
user
Kandal 259 | Svay Good Drinking
Kraom
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(22)
Province Village Hand Pump Platform & IRD Remark
No. Name Drain
Kandal 288 | Krang Salty Not drinking
Svay
Kandal 322 | Angkor Iron and Salty Not drinking Water is very
Chey smell and not
cler in dry
Season
Prey 367 | KaKou Iron Drinking  after | Use new IRD New IRD s
Veng new IRD maintained by
user
Prey 388 | Russei Slight iron Drinking  after | Use new IRD New IRD is never
Veng Tvear new |RD maintained by
user
Prey 393 | Kok Trom | Good Drinking
Veng Kha
Prey 401 | Prey Phdau | Iron Drinking  after | Use new IRD New IRD is
Veng new |RD maintained by
user
Prey 406 | Prek TaSa | Iron and Slight | Drinking  after | Use only new | New IRD s
Veng salty new |RD IRD, not use old | maintained by
IRD user
Kg. Speu | 429 | SreKak Good Drinking after | Use only new | New IRD s
new |RD IRD, not use old | maintained by
IRD user
Kg. Speu | 454 | Kiri Slight salty Drinking
Raksmey
Takeo 25+1 | JCE Salty Drinking only in
Center dry season
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2.3

Result of the Questionnaire Survey for Facilities

The following graphs show the results of the questionnaire survey conducted on 20 pilot wells
from 1999 to 2001.

231

(1)

(2)

Condition of Hand Pump

Pump Condition
Most of the users think that the condition of the hand pumps are good. However it
seems hand pumps become slightly worse every year.

100%
80%
60%
40%

20%

0%
1999 2000 2001

Year

‘I Good M Not good [ Unknown ‘

Figure 2.13 Condition of Hand Pump

Yield
Most of the users think that the yield of the hand pumps is good.

100%
80%

60%

40%

20%
0%

1999 2000 2001

Year

‘I Good H Not good 0 Unknown ‘

Figure 2.14 Yield of Hand Pump
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(3) Functioning
90% of the users thought that the hand pumps were functioning well in 2001.

100%
80%
60%
40%

20%

0%

1999 2000 2001

Year

‘I Good M Not good OO0 Unknown ‘

Figure 2.15 Functioning of Hand Pump

(4) Lubrication
30 % of the users thought that lubrication of the hand pumps was not good in 1999.
However, due to O&M training in the study, 90 % of the users thought that lubrication
of the hand pumps was good in 2001.

100%
80%
60%
40%

20%

0%

1999 2000 2001

Year

‘I Good M Not good [ Unknown ‘

Figure 2.16 Lubrication of Hand Pump
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(5) Easiness of Use
Most of the users think that the hand pumps are easy to use.

100%

80%

NN

60%
40%
20%
0% 1999 2000 2001
Year

‘I Good M Not good [0 Unknown ‘

Figure 2.17 Easiness of Use Hand Pump

(6) Overall evaluation by users
Most of the users consider the well to be good.

100%
80%

60%

40%

20%

0%

1999 2000 2001

Year

‘I Good M Not good [ Unknown ‘

Figure 2.18 Overall Evaluation of Hand Pump by Users

(7) Additional Observation
Additional comments from usersin 2001 are the followings.

- Easy to operate

" Hand pump is functioning well
s Wedll name plate is broken

- Not enough water comes up

n Water is safe

" Need more hand pump wells
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2.3.2 Condition of Platform and Drainage

(1) Platform
Most of the users think that the platform is still in good condition.

100%
80%

60%
40%
20%
0% 1999 2000 2001
Year

‘I Good M Not good [0 unknown ‘

Figure 2.19 Condition of Platform

(2) Drain
95 % of the users thought that the drain of the platform was in good condition in 2000
after repaired in 1999. Due to some cracks in drain that occurred again due to
settlement, only 75 % of the users thought that the drain of the platform was in good
condition in 2001.

100%
80%
60%
40%

20%

0%

1999 2000 2001

Year

‘I Good H Not good [0 unknown ‘

Figure 2.20 Condition of Drain
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(3) wall
100 % of the usersthink that the wall of the platformis still in good condition.

100%

80%

60%
40%
20%
0% 1999 2000 2001
Year

‘I Good M Not good‘

Figure 2.21 Condition of Wall

(4) Entrance
Most of the users think that the entrance of the platform is still in good condition.

100%
80%

60%

40%

AN

20%

0%
1999 2000 2001

Year

‘I Good M Not good‘

Figure 2.22 Condition of Entrance
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(5) Easiness of Maintenance
Most of the users think that the maintenance of the platform is easy.

100%
80%

60%
40%
20%
0% 1999 2000 2001
Year

‘I Good M Not good [0 unknown ‘

Figure 2.23 Easiness of Maintenance Platform and Drain

(6) Overall Evaluation by Users
Most of the users consider the platform to be good.

100%
80%

60%
40%
20%
0% 1999 2000 2001
Year

‘l Good H Not good [0 unknown ‘

Figure 2.24 Overall Evaluation of Platform and Drain by Users

(7) Additional Observation
Additional comments from usersin 2001 are the followings.

m  CrackinDran

m LeakageinDrain
m  Bathing spaceis necessary
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2.3.3 Iron Removal Device (IRD)

(1) Condition of IRD
About half of the users think that the both the old and new IRDs are not in good
condition.

100%

80%

60% O unknown
M not good

O good

40%

20%

0%
Old IRD New IRD

Figure 2.25 Condition of IRD in 2001

(2) Functioning of IRD
About half of the users think that the functioning of both the new and old IRDs is not

good.

100%
80%
60% M not good
O good

40%

20%

0%

Old IRD New IRD

Figure 2.26 Functioning of IRD in 2001
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(3) Easiness of Use
While most of the users answered that the old IRD is not easy to use, about 50 % of the
users answered that the new IRD is easy to use.

100%
80%
60% M not good
O good

40%

20%

0%

Old IRD New IRD

Figure 2.27 Easiness of Use IRD in 2001

(4) Easiness of Maintenance
While most of the users answered that maintaining the old IRD is not easy, about 80 %
of the users answer that maintaining the new IRD is easy.

100%
80%
60% M not good
O good

40%

20%

OIld IRD New IRD

0%

Figure 2.28 Easiness of Maintenance IRD in 2001

2-35



The Study on Groundwater Development in Southern Cambodia

(5) Overall Evaluation by Users
While 30 % of users consider the old IRD to be good, 50 % of the users consider the
new IRD to be good. 67 % of the users answered that the new IRD is better than the old
IRD.

100%

80%

60% M not good

O good

40%

20%

Old IRD New IRD

Figure 2.29 Overall Evaluation by Users in 2001

both
17%

ol
better
17%

new IRD is
better
66%

Figure 2.30 “Which is better IRD” answered by Users in 2001

(6) Additional Observation
Additional comments from usersin 2001 are the followings.

m  Water comes slowly

m  Need abetter IRD

s  OId IRD isnot used anymore
m Difficult to use IRD

m Easytouse

m  Water from new IRD is good
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2.3.4 Findings on Facility

(1) Hand Pump, Platform and Drain
" Most of the hand pumps and platforms are still in good condition since installed
in 1997.
" Most of the users are satisfied with existing hand pumps, platforms and drains.

(2) Iron Removal Device

" Some of the usersfeel the IRDs are not easy to use.
" Users consider the new type to be better than the old type.
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2.4  Result of the Questionnaire Survey for Water Use
241 Water Use Purpose

Due to the installation of the new IRD, the number of wells used for drinking purpose
increased from 13 wellsto 15 wells out of 20 wells.

20
15
10F
5/
0
1999 2000 2001
Year

‘D Drinking B Cooking [0 Washing [0 Others Bl Unknown

Figure 2.31 Water Use Purpose

2.4.2 Seasonal Water Use Purpose

Pumped water from 13 out of 20 wellsis used for drinking in the dry season compared to 10
wellsin rainy season.

20
15
10 -
5
L . ,
drinking cooking washing others
Purpose

‘D dry season M rainy Season ‘

Figure 2.32 Seasonal Water Use Purpose in 2000

2.4.3 Accessibility (Physical and Social)

Most of the users think that accessibility of the well is good.
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NNNN

‘I:I Good M Not good [0 Unknown ‘

Figure 2.33 Accessibility to the Well
2.4.4 Taste, Smell and Color of Groundwater Evaluated by Users

(1) Well Water
Although avariety of chemical constituents are dissolved in the groundwater, according
to the villagers, the water from 40 % of the test wells are felt to taste good, 35 %
unfavorable because of an iron taste and 35 % salty in 2001. Regarding smell of the
test well groundwater, however, 60 % of the test wells are felt to have an iron smell
while 55 % is felt to smell good in 2001. Regarding the color of water, 75 % of the test
wells are felt to look good in 2001.

Villagers, therefore, leave water in the jar for a while (sometimes overnight) to kill the
smell and improve the taste. According to interviews with the villagers, water becomes
better after leaving it for awhile (in 5 villages). However, villagers complain that the
water is clear at first but colored after sometime (in 2 villages).
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100% @ not good (iron, salty

90% & f
80% M not good (iron &
70% salty)
ggz/{; O not good (flat)
40%
30% O not good (salty)
20%
To% M not good (iron)

0%

1999 2000 2001 O good
Year

Figure 2.34 Taste of Well Water
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Figure 2.35 Smell of Well Water
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0% 1999 2000 2001
Year

‘l good M not good O unkown ‘

Figure 2.36 Color of Well Water

(2) IRD Treated Water

According to the villagers, about the half of the IRD treated water is still not good
tasting. Regarding the smell and color of the water, about half of the IRD treated water

are still not good.
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100%

O not good (iron &
salty)

O not good (iron)

80%

60%

40% M not good

20% O good
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Old IRD NewIRD

Figure 2.37 Taste of IRD Treated Water
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Figure 2.38 Smell of IRD Treated Water
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Figure 2.39 Color of IRD Treated Water

245 Findings on Water Use

" Well water isused in al of pilot wells
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" Salty water is never used for drinking and cooking purposes

" Some of users still feel the water has an iron taste even after treated by IRD

" If there is a better tasting alternative water source, well water is never used for
drinking or cooking purpose
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CHAPTER 3 GROUNDWATER QUALITY AND LEVEL

3.1  Groundwater Quality
3.1.1 Water Quality Measurement on Site

Water quality measurements were carried out on the test wellsin 24 places to determine water
temperature, electrical conductivity (EC), pH, oxidation-reduction potential (ORP), generd
bacteria and coliform group. Table 3.1 shows the results of field water analyses from 1999 to
2001. The monitoring results show no obvious change in water quality since 1999.

(1) EC
EC levels in the test wells in Peri-Urban, Kandal, Ta Keo and Kg. Speu were higher
than 1,000u S/cm. In most of the test wells in Prey Veng and Svay Rieng, however,
EC levels were low and groundwater quality was favorable.

8,000
7,000
6,000
5,000

4,000

(uS/cm)

3,000
2,000

1,000

(Year)

——56 —=—67 71— 113 —*—122 ——139
—+—162 —— 175 ——181 199 209 222

242 259 -+ 288 322 ——367 ——388
—+— 393 401 4+ 406 —<—429 —x—454 —o— 25+1

Figure 3.1 EC by Field Test 1999-2001

(2) pH
The pH level in the test wells ranges from 6.04 to 8.6, which shows neutral to slightly
acidic or alkaline. Groundwater of the test wells in Peri-Urban, Kandal, Takeo and Kg.
Speu is neutral to alkaline while neutral to dlightly acidic in Svay Rieng and Prey Veng.
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Figure 3.2 pH by Field Test 1999-2001

(3) ORP
The ORP levels in the test wells in Prey Veng and Svay Rieng were negative. They
ranged from -4 mv at Kok Trom Kha (N0.393) in Prey Veng to -137mv at Koy Trabek
(No.113) in Svay Rieng. These negative levels of the test wells indicate that
groundwater is under the reducing condition. In the contrast, the ORP level in
groundwater in Peri-Urban and Kg. Speu was measured at more than +100 mV. In a
part of Kandal and Ta Keo, however, ORP levels were also negative.
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Figure 3.3 ORP by Field Test 1999-2001

(4) Bacteria and Coliform
A dlight trace of general bacteria and coliform was detected in the test wellsin Koy Tra
Bek (N0.113), Dok Por (N0.139), Cham Kar Leiv (N0.162) and Toul Khpos (N0.175)
in Svay Rieng in 2000. Those wellswere disinfected in 2001.

(5 Arsenic

According to the results of afield test by AAN field test kit in November 2001, arsenic
was not detected in any of the 24 test wells.
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3.1.2 Water Quality Laboratory Testing

Samples were extracted from 24 test wells and 7 iron removal devices two times, in June and
in November 2001, for water quality analysisin the laboratory. The laboratory resultsin June
2001 are shown in Table 3.4 along with the WHO guideline. Water quality items that exceed
the permissible limit specified by WHO are represented in the colored column.

(1)

(2)

Comparison with WHO Standards

Groundwater in almost all test wells has Fe levels exceeding the WHO guideline of 0.3
mg//. Groundwater also exceeds the 0.1 mg// level of the WHO guideline for Mn. In
the Peri-Urban Area and Ta Keo, alot of the wells have Na and Cl levels of over 200
mg/¢ and 250 mg//, respectively. Similarly, TDS (Total Dissolved Solids) levels in
many of the wells also exceed 1,000 mg/¢. Groundwater in some wells was aso found
to exceed the WHO guideline for SO4, NO3, and F. These results are amost the same
as 1997 and 1999 laboratory tests conducted at the same test wells.

Comparison with Water Quality Variations in Test Wells

The analysis of samples from 11 places carried out in June 2000 showed Fe levels
exceeding the WHO guideline. While analysis of samples from 13 places carried out in
June 1997 showed Fe levels exceeding the WHO guideline, it decreased to 9 placesin
May 1999 and again increased in June 2000. Fe levels were found to have increased in
Svay Rieng and Prey Veng, particularly in Koy Trabek (N0.113) and Cham Kar Leiv
(No0.162) where Fe levels were 32 mg// and 12 mg//, respectively (see Table 3.2 and
Figure 3.4). The anaysis of water samples taken from the same wells showed values
that changed greatly, and it was particularly notable in Koy Trabeck (No. 113) and Prey
Phdau (No. 401). Although this could be due to an actual change in iron
concentrations, it could also be due to the fact that the analysis was conducted in a
laboratory and not in the field.

Analysis carried out in 2000 showed an increase in Cl levels from 2,132 to 2,264 mg//
in the village of Prech (N0.181) and 2,245 to 2,380 mg// in the village of Ta Vong
(No.222) in TaKeo. According to the results of the analysisin 1997 and 1999, the ClI
levels exceeded WHO guideline in 4 places and the levels found in the villages of Prek
Ta Sa (N0.406) in Prey Veng and Kiri Raksmey (No0.454) in Kg. Speu also dlightly
exceeded the guideline in 2000 (see Table 3.3 and Figure 3.5).
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Table 3.2 Fe by Laboratory Test 1997-2001

Figure 3.4 Fe by Laboratory Test 1997-2001

3-6

Village Fe (mg/l) by Laboratory Test
No Name Jun-97 May-99 Jun-00 Nov-00 Jun-01
56 |Khvet 0.28 0.05 0.02 0.02 0.03
67 |Mean Chey 0.05 0.26 0.32 0.05 0.02
71 |Samraong 0.09 0.18 0.03 0.00 0.01
113 |Koy Trabek 4.00 9.60 32.00 19.00 -
122 |Trapaing Thmor 2.70 5.40 5.10 4.10 6.00
139 |Dok Por 2.50 10.00 5.40 450 7.10
162 |ChamKar Leiv 5.00 7.80 12.00 11.00 16.00
175 |Toul Khpos 3.10 2.50 4.40 3.90 5.60
181 |Prech 1.10 0.11 0.07 0.07 0.13
199 |Prey Maok 0.02 0.01 0.05 0.04 0.08
209 |Trapaing Thmor 0.04 0.11 0.10 0.26 0.03
222 |TaVong 0.10 1.00 1.70 1.40 1.20
242 |TaPen 0.44 0.20 2.00 0.35 0.11
259 |Svay Kraom 0.07 0.05 0.10 0.09 0.08
288 |Krang Svay 0.02 0.02 0.07 0.01 0.00
322 |Angkor Chey 0.13 0.51 0.13 0.37 1.30
367 |KaKou 1.00 0.09 1.30 0.96 1.40
388 |Russd Tvear 1.40 0.27 1.10 1.40 1.80
393 |Kok Trom Kha 0.25 0.07 0.07 0.08 0.19
401 |Prey Phdau 0.88 7.60 3.10 8.40 27.00
406 |Prek TaSa 5.20 450 5.90 6.10 8.90
429 |SreKak 0.12 0.02 0.14 0.03 0.02
454 |Kiri Raksmey 0.49 0.03 0.01 0.09 0.03
25+1 |JICE Center 2.40 0.03 0.08 0.49 0.27
WHO Guidedline: 0.3 mg/l
35.00
30.00
2500
— 20.00
)
E 15.00
10.00
5.00
0.00
1997 1998 1999 2000 2001 2002
(Year)
——56 —W—67 71 —— 113 —%—122 ——139
— 162 175 181 209 222
242 259 288 —=—367 —=—388
——393 401 —A—406 —<—429 —*%—454 —o—25+1
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Table 3.3 Cl by Laboratory Test 1997-2001

Village Cl (mg/l) by Laboratory Test
No Name Jun-97 May-99 Jun-00 Nov-00 Jun-01
56 |Khvet 48.0 53.0 48.0 55.0 53.0
67 |Mean Chey 97.0 91.0 98.0 97.0 124.0
71 |Samraong 455.0 444.0 624.0 564.0 649.0
113 |Koy Trabek 12.0 8.0 6.0 8.8 -
122 |Trapaing Thmor 3.0 4.2 16 2.8 4.3
139 |Dok Por 3.8 19 0.0 24 24
162 |ChamKar Leiv 15 31 0.8 0.8 2.3
175 |Toul Khpos 31 0.8 0.4 12 0.8
181 |Prech 1,690.0 2,132.0 2,264.0 2,260.0 2,210.0
199 |Prey Maok 21.0 22.0 15.0 34.0 33.0
209 | Trapaing Thmor 166.0 116.0 123.0 116.0 114.0
222 |TaVong 2,130.0 2,245.0 2,380.0 2,340.0 2,280.0
242 |TaPen 27.0 29.0 7.2 20.0 20.0
259 |Svay Kraom 39.0 31.0 46.0 34.0 27.0
288 |Krang Svay 136.0 29.0 24.0 22.0 25.0
322 |Angkor Chey 30.0 22.0 22.0 25.0 24.0
367 |KaKou 84 54 2.8 0.8 8.6
388 |Russa Tvear 9.6 2.7 0.8 4.4 35
393 |Kok Trom Kha 6.1 31 2.0 2.0 31
401 |Prey Phdau 9.2 31 0.4 0.8 2.7
406 |Prek TaSa 272.0 261.0 257.0 281.0 253.0
429 |SreKak 35.0 65.0 55.0 63.0 78.0
454 |Kiri Raksmey 135.0 222.0 252.0 271.0 241.0
25+1 |JICE Center 25.0 22.0 20.0 36.0 21.0
WHO Guideline: 250 mg/l
2,500.0
2,000.0
__ 15000
%
€
11,0000
500.0
1997 1998 1999 2000 2001 2002
(Year)
——56 =67 71 ——113 —*—122 ——139
—+— 162 ——175 —— 181 199 209 222
242 259 -+ 288 322 ——367 ——388
—+—393 401 —»—406 —<—429 —*—454 —»—25+1

Figure 3.5 Cl by Laboratory Test 1997-2001
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3.2 Water Level

The monitoring results show no obvious change in water level between 1997 and 2000 except
in Mean Chey (N067) in Peri-Urban (see Table 3.5 and Figure 3.6). Because the test well in
Mean Chey is located near the center of Phnom Penh city, it seems that the water level of the

test well isinfluenced by water pumped for industrial use.

Table 3.5 Water Level 1997-2000

Village Water Level (m)

No Name Aug-97| Mar-99| Jun-00

56 |Khvet -6.3 -7.6 -7.2)

67 |Mean Chey -9.1) -131| -14.8

71 |Samraong -7 - -
113 |Koy Trabek -0.6) -15 -1.2)
122 |Trapaing Thmor -3.8 - -
139 |Dok Por -5.6) -5.1 -
162 |ChamKar Leiv -31 -35 -3.5
175 |Toul Khpos -25 - -
181 |Prech -35 - -4.2)
199 |Prey Maok -2.8 -38 -3.8
209 |Trapaing Thmor 27 -31 -3.2
222 |TaVong -46] - -
242 |TaPen -59 -44 -6.8
259 |Svay Kraom -15 -54 -3.8
288 |Krang Svay -8.7 - -
322 |Angkor Chey -3.7 -34 -
367 |KaKou -6.5 -82 -6.4
388 |Russa Tvear -5.0 -6.2 -5.1]
393 |Kok Trom Kha -55 -6.6 -5.9
401 |Prey Phdau -5.0 -4.9 -5.1]
406 |Prek TaSa -14 -57 -
429 |SreKak -35 -3.2 -3.]]
454 | Kiri Raksmey -1.8 -4.6 -2.6
25+1 |JICE Center -31 -25 -
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Figure 3.6 Water Level 1997-2000
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CHAPTER 4 ARSENIC ISSUES

4.1 Field Measurement of Arsenic

4.1.1 Methodology

Fieldwork on water quality monitoring was conducted from June 13th to August14th, 2001.
Two groups were organized to visit the 241 target villages. The fieldwork consisted of
interviews, in-situ water quality measurement and sketch mapping. In the first two weeks,
from 13th to 26th June, the monitoring groups were trained by the JICA Study Team to learn
necessary techniques including work plan formulation, monitoring preparation, sampling
point selection, sampling, in-situ measurement, sketch mapping, data arrangement and
calibration, checking of meters, etc.

In order to select sampling points, interviews were carried out to get information about the
distribution of water sources of the surveyed villages. Data on water sources, especialy for
wells, such as names of owner and creator, construction year, depth and others specifications
were also obtained by interview.

In-situ water quality measurements were carried out for genera and specific parameters. The
general parameter, consisted of water temperature, pH, ORP (Oxidization and Reduction
Potential) and EC (Electricity Conductivity). Iron (Fe) and arsenic (As) were selected for the
specific parameters. The general parameters were measured using potable water quality
meters. Iron and arsenic were measured with test packs and Hironaka-type field test kits,
respectively.

Figure 4.1 shows the procedures of the fieldwork. Procedures of arsenic and iron
measurement are shown in Figure 4.2 and Figure 4.3. Water sampling was carried out
according to the procedure shown in Annex 1.

In order to clarify the water-quality distribution in the villages and notify when detailed
surveys or new water source development would be carried out, sketch maps were created in
each village centering on the sampling points. Figure 4.4 shows the procedure for sketch

mapping.

Sketch maps were only created in villages where at least one water source could be found.
Out of the 260 surveyed villages, atotal of 245 sketch maps were created.
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The following features were included on the sketch map: direction arrows, coordinates in
UTM (Universal Transverse Mercator’'s projection), a scale, roads, rivers, ponds, main
buildings (such as temples, hospitals, schools, bridges and so on). The main characteristics of
survey points were also put onto the sketch maps, such as the nature of the water source,
names of owner and creator, and in-situ water quality measurement results of iron and arsenic.
4.1.2 Sampling

A total of 241 villages were selected as target villages for the monitoring, and 3 pointsin each
village were selected as survey points. However, in several villages no or less than 3 water
sources could be found. Therefore, 20 supplementary villages adjacent to the target villages
(or near the central point if the distance between target villages was too long) were selected to
get the water quality data. The number of villages and water sources being visited for in-situ

water quality measurement are 260 and 745, respectively. Figure 4.5 shows the location of
surveyed villages.

If more than 3 points could be found in a village, survey points were selected according to
priority in the order of boreholes, dug wells, and other kinds of water sources. However, out
of the 241 target villages, 53 have no boreholes, and 21 do not have any water sources using
groundwater. Table 4.1 classifies the water sourcesin each province.

Table 4.1 Distribution of Water Source for Sampling

] Combine Dug ] Rain

Province Borehole well Well Pond River Water Total
Phnom Penh 54 2 55 78 1 190
Ta Keo 107 54 24 185
Kg. Speu 45 50 9 1 105
Kandal 57 1 18 22 1 1 100
Svay Rieng 64 5 23 -- 92
Prey Veng 58 -- 17 1 76
Total 385 8 217 134 3 1 748
Percentage 51.5 1.1 29.0 17.9 0.4 0.1 100

The details of in-situ water quality measurement are shown in Annex2.

4.1.3 Water Quality Standard for Arsenic

Arsenic was included in the in-situ water quality measurement as a specific parameter.
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Arsenic was recognized and used from ancient times as a toxic substance, however, attention
has been drawn to groundwater contamination by arsenic only since a little more than ten
years ago.

In addition to the southern part of Cambodia, groundwater with high arsenic levels has also
been found in neighboring countries such as Thailand, Malaysia and Vietnam. Arsenic
contamination of groundwater is becoming aregional problem. In 1997, a JICA Study Team
conducted the first tests in the Study Areain six villages with possible arsenic contamination,
but no village was found to have high arsenic levels at that time. The first report of possible
high arsenic concentrations in groundwater was issued by WHO, when awater quality survey
was carried out in February 2000.

Of the earth’s metal's, arsenic ranks 20th in terms of amount, and occurs naturally in rocks and
soil, water, air, and plants and animals, and find its way into the environment through natural
activities such as volcanic action, erosion of rocks, and forest fires, or through human activity.
Arsenic itself isinsoluble, however, most of its compounds are water solubility.

In industries, arsenic is often used for manufacturing glass, preservative substances,
agricultural chemicals, semiconductors, etc.

Arsenic exists, not only in plants and animals, but also in the human body in very small
guantities. However, there is no evidence to show arsenic as a necessary element for our
health. The human body can absorb arsenic through the stomach and intestines or the lungs.
Although it might be quickly excreted, arsenic usually remains in hair or nails for many years.

Arsenic itself and many of its compounds are virulent poisons. Some of the proven effects of
arsenic on the human body are gastroenteric stimulus, hypofunction of nerves, heart, blood
vessels and other internal-organs, lesions on the skin, and various kinds of cancers, such as
bladder, lung, kidney, liver, etc.

Arsenic contamination in drinking water is a problem of because of its toxicity. However,
The toxicity of arsenic changes according to its form. Organic arsenic within plants and
animals seems free from toxicity. Arsenic concentrations in sea fish and meat or fowl can
reach levels as high as 0.4~118 mg/kg and 0.44 mg/kg, much higher than the present WHO
drinking water quality guideline value.

However, most arsenic exists in an inorganic form in groundwater and generally, inorganic
arsenic is much more poisonous than organic arsenic. Of the inorganic forms of arsenic, the
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toxicity of arsenic Il is more than 10 times that of arsenic V. In other words, the toxicity of
drinking water with 0.1 mg// of arsenic V is lower than that of the water with 0.01 mg/¢ of
arsenic Ill.

Nevertheless, establishing a water quality standard value for arsenic is a problem that hasn’t
been completely solved. A standard value of 0.05 mg// has been taken by many countries for
along time, however, in the second edition of the WHO guideline for drinking-water quality
published in 1996, a provisional value of 0.01 mg// was recommended.

USEPA also decided to change the standard value of arsenic, and put out a recommended
value of 0.005 mg//, together with 3 comment values of 0.003, 0.01 and 0.02 mg/¢ in 2000.
In January 2001, America decided to set the same value as WHO (0.01 mg// ) to be the new
standard value for arsenic, based on the conclusion that the maximum economic efficiency
could be expected by this value. According to an EPA report, the revision of the water quality
standard value for arsenic will prevent 19~31 and 19~25 cases of bladder and lung cancer
respectively, and 5~8 and 16~22 deaths due to bladder and lung cancer, with a savings of
US$ 140~180 million per year.

A number of methods to remove arsenic from drinking water have been tested, such as
Activated Alumina (AA), Coagulation / Filtration (C/F), lon Exchange (IE), Reverse Osmosis
(RO), Electrodiaysis Reversal (EDR) etc. It is technically feasible to remove 0.03 mg// of
arsenic in water supplies;, however, the cost of the level of treatment required is high.
Furthermore, as arsenic has no proven heath benefits and the risk of various cancers still
remains even at alevel of 0.01 mg//, the lowest possible concentration of arsenic in drinking
water is desirable, however, technical limitations and high costs restrict the adoption of a
more severe standard value.

According to a USEPA estimation, about 5.5 % of all water services will need to take
measures to reduce arsenic in their drinking water due to the revision of the standard value.
The total national costs per year would be approximately $US 181 million. Facing the
problem of health risks and the cost for countermeasures, USEPA set the water quality
standard at a level that “maximizes health risk reduction benefits at a cost that is justified by
the benefits”.

In addition, WHO claims to set the water quality standard of a country on the basis of
synthesizing the concerned conditions in the country, such as natural environment, life style,
etc. It is necessary to think of a drinking water quality standard value for arsenic in
Cambodia, since a standard has not been set yet. The simplest method might be to adopt the
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value proposed by WHO, however, a value, which is more suitable to the situation of
Cambodia, should be determined based on previous studies and investigations. Other factors
such as capability and costs of monitoring and water source management, expected benefits
and so on should also be considered with the most importance placed on human health.

4.1.4 Villages Affected by Arsenic Contamination

Though there is still the question of how to establish the water quality standard for arsenic in
Cambodia, the situation of arsenic contamination in the villages has been revealed by the
survey. Figure 4.6 and Table 4.2 show the summary of the results of the arsenic analysis
based on the maximum value detected in each village.

As shown in Figure 4.6, arsenic levels are confirmed to be less than 0.01 mg//. in 240 out of
the 260 villages ( about 92.4 % of surveyed villages in the Study Area). This result indicates
that the maority of the villages in the Study Area is arsenic free, or can be identified as
arsenic safe.

In 9 villages, about 3.5 % of all the surveyed villages, the maximum arsenic levels were found
to range from 0.01 to 0.05 mg//, just between the standard values of the first and second
editions of WHO guidelines. Although it is till questionable whether water with arsenic
concentrations of this level should be declared unsuitable for drinking in Cambodia, water
sourcesin this arsenic rank should at least be considered as risky for a drinking water supply.

In 11 villages, about 4.3 % of all the surveyed villages, arsenic levels were found to be as high
as over 0.05 mg/¢, obviously unsuitable for use as drinking water. In 8 villages in particular,
arsenic levels exceeded the present WHO standard value by more than 10 times, so that
countermeasures have to be taken such as development of alternative water sources.
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Table 4.2 Summary of Arsenic Analysis Result(1)

Distribution of Maximum Value

Province nd <0.01 0.01-0.05 | 0.05-0.1 >0.1 Total
Kandal 24 6 3 0 5 38
Prey Veng 16 6 2 0 2 26
Phnom Penh 43 19 2 2 1 67
Svay Rieng 24 5 2 0 0 31
Kg. Speu 33 1 0 0 36
Ta Keo 58 4 0 0 0 62
Total 198 42 9 3 8 260
Percentage 76.2% 16.2% 3.5% 1.2% 3.1% 100%

Figure 4.7 shows the distribution of the maximum value in the Study Area.

Table 4.3 shows the list of al villages, where arsenic has been found at concentrations over
0.01 mg// from at least one water source.

Table 4.3 List of Villages With Arsenic Problem

(1/2)

No | Province District Commune Village As-FKavrag| AS-FKmax | As-Lab
262 |Kandal Kaoh Thum  |Prek Sdei Prek Ta Mem 0.375 0.5 0.303
258 |[Kandal Kaoh Thum |Prek Thmei |Svay Kandal 0.2 0.6 0.205
407 |Prey Veng |Peam R6 Neak Loeung |Prek Thum 0.168 0.5 0.151
290 [Kandal Mukh Kampul |Svay Ampear |C. T. Phloah 0.007 0.02 0.091
363 |Prey Veng [Kanh Chreach |Preal Kouk Roka 0.014 0.04 0.07

97 |P.Penh |Ruessei Svay Pak Lor Kambao 0.2 0.3 0.049
36 |P.Penh |Dangkao Prey Veng Trapaing Svay | 0.017 0.05 0.023
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(2/12)
No Province District Commune Village |As-FKarag| AS-FKnax | As-Lab
406 |Prey Veng |Peam R6 Neak Loeung |Prek Ta Sa 0.053 0.2 .0019
22 |P.Penh Dangkao Kouk Rokar  |Chumrov 0.005 0.01 0.014
S-13 |Kandal Ta Khmau K. Samnanh |Koki 0.55 0.6
Sp-7 |[Kandal Ta Khmau K. Samnanh [Temple 0.4 0.4
S-12 |Kandal Kaok Thom Prek Sdey Prek Pok 0.15 0.3
Sp-6 |[Kandal Angsnuol Snor Snor 0.01 0.01
375 |Prey Veng K. Mear Kranhung Pongro 0.003 0.01 0.008
289 |[Kandal Mukh Kampul |Svay Ampear K. Prasat 0.007 0.01 0.005
431 |Kg. Speu |Peam Chor Rolaing Chak |Sre Cheng 0.003 0.01 0.003"
153 |Svay Rieng [Chan Trei Pras Sat Kandal 0.005 0.01 0.003
46 |P. Penh Dangkao Cheung Aek |Prek Pranak| 0.017 0.05 nd
78 |P. Penh Ruessei P.Penh Thmei |Dei Thmei 0.003 0.01 nd’
174 |Svay Rieng [Svay Chrom |Cham Bok Ta Nu 0.003 0.01 nd*
* . Not all water samples for laboratory analysis are from the boreholes where relatively high

concentrations of arsenic were found by field kit measurement, because the wells were broken

and other reasons.

415 Arsenic Contaminated Area

In villages where more than 3 existing water sources can be found, in-situ water quality
measurements were carried out at 3 or more survey points. Therefore, the risk of overlooking
water sources containing high arsenic concentrations would be small, and the average value of
arsenic in the village could be obtained. Table 4.4 shows the summary of the results of the
arsenic analysis based on the average value in each village.
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Table 4.4 Summary of Arsenic Analysis Result(2)

Distribution of Average Value

Province nd <0.01 0.01-0.05 | 0.05-0.1 >0.1 Total
Kandal 24 8 1 0 5 38
Prey Veng 16 7 1 1 1 26
Phnom Penh 43 21 2 0 1 67
Kg. Speu 33 3 0 0 0 36
Svay Rieng 24 7 0 0 0 31
Ta Keo 58 4 0 0 0 62
Total 198 50 4 1 7 260
Percentage 76.2% 19.2% 1.5% 0.4% 2.7% 100%

The average value of arsenic concentrations measured has also been used as the representative
value in each surveyed village to create the contamination map shown in Figure 4.8.

Within the Study Area, al villages in the three provinces, Ta Keo, Kg. Speu and Svay Rieng,
were confirmed to have an average arsenic value less than 0.01 mg/¢. This indicates that
either the village is arsenic free, or that although suspicious water sources might exist there,
safe water sources also exist so that changing to an alternative water sources can be easily
performed.

In the other three provinces, Kandal, Peri-Urban and Prey Veng, arsenic levels are found over
0.05 mg/¢ in some villages. One of them is the village of Lor Kambao, which is situated to
the north of Peri-Urban. Two boreholes, with depths of 21 and 26 m, respectively, were used
to withdraw groundwater from a shallow aguifer. Arsenic levels were detected as high as 0.3
mg// form both the two boreholes to indicate the possibility that arsenic contamination has
spread to the shallow aquifer.

Similar to Lor Kambao, al the surveyed boreholes in another two villages, Koki and Prek Ta
Memin in Kada Province, are found to be contaminated with arsenic. In view of the
relatively serious contamination conditions and an absence of good alternative water sources,
these villages should be established as urgent areas in formulating countermeasures.

As shown in Figure 4.8, arsenic contamination is distributed in a belt-like zone (the urgent
area) that stretches along the Mekong River.
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416 Contamination Ratio of Water Sources

Water sources in the Study Area can be classified into 4 types: boreholes, combined wells,
dug wells, and surface water. Figure 4.9 shows the percentage of arsenic contaminated
samples in the different types of water sources. The water source groups are expressed in the
chart according to depth; and this sequence is believed to generally be consistent to the
change of water environment from reduction to oxidation.

With the exception of combined wells, the percentage of arsenic contaminated samples
decreases just according to the sequence of groups. All samples with arsenic levels over 0.05
mg// are from boreholes, and all samples from surface water have arsenic levels less than 0.01

mg//.

If there is no problem concerning drinking water quality other than arsenic, it is undoubtedly a
good idea to change the water source from groundwater to surface water in possible villages.
However, compared with groundwater especialy in an area of plains like the Study Area,
supplies from surface water are not stable enough; They are easily affected by human and
animal activity and contain relatively more germs and, therefore are unsuitable for drinking
purposes without being treated and disinfected.
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4.2 Results of Laboratory Analysis

Based on the results of the in-situ measurements, all villages with arsenic levels over the
present WHO guideline value, and villages with iron levels largely over the WHO guideline
value were selected for laboratory analysis sampling.

Water sampling was carried out over two weeks from the 3 to the 20" of September, 2001.
However, three villages, Prek Ta Mem and Svay Kandal in Kandal, and Kouk Roke in Prey
Veng, where quite high arsenic levels were detected by the in-situ measurements, were
impossible to access in September because of floods. These three villages were visited by
motorbike, boat and on foot on October 10" and 11™.

The following 21 parameters were selected for laboratory analysis. pH, EC, calcium (Ca),
magnesium (Mg), Sodium (Na), potassum (K), ammonia (NH4), Fe, Manganese (Mn),
silicon dioxide (SI02), As, carbonate (CO3), hydrogen carbonate (HCO3), carbon dioxide
(CO2), chloride (Cl), sulfate (SO4), nitrate (NO3), fluoride (F), hardness total, hardness non
carbonate, and total dissolved solids (TDS).

In addition to the 36 samples taken in the water quality monitoring survey, 24 more samples
were taken from JICA pilot wells also, to make atotal of 60 laboratory analyzed samples.

4.2.1 Correlation of FK and Laboratory

Compared with the field kit measurements, laboratory analysis is much more accurate and
better for very minute detections. However, the procedure is complex and a lot of time,
expensive equipment and skilled technicians are required. Therefore, laboratory analysis can
only be used for checking the results of in-situ measurements and the majority of samples
have to be measured by field kit.

Figure 4.10 shows the relation of the results between field kits and laboratory analysis. The
correlation coefficient acquired is larger than 7.4, to indicate that it is fairly consistent. The
correlation equation suggests that the results of field kits tend to be larger than the results of
laboratory analysis.

4.2.2 Water Quality Pattern

Figure 4.11 shows the ratio of the main components in groundwater by a tri-linear diagram.
The diamond graph in the figure is generally divided into four domains and the majority of
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the groundwater in the Study Areais located in domain I, and Il and the adjacent domain, V.
This indicates a typical pattern of fresh groundwater. The result suggests that groundwater
water from the aquifer being used for existing water sources is mainly recharged by rainfall,
and there seems to be no possibility of influence by special geological conditions like mining.
However, the several samples taken from domain VI, in particular, have chloride as the
prevailing component in anion, suggesting the possibility of the existence of fossil water.

Most of the samples with high arsenic levels were taken from domain | with calcium and
hydrogen-carbonate prevailing in cation and anion, respectively. This kind of water quality
pattern is usually found in relatively fresh groundwater.

4.2.3 Hexa-Diagram and EPM (Equivalents Per Million)

Figure 4.12 is the Hexa-Diagram of the Study Area. The following points can be found from
the diagram.

® The water quality pattern changes from calcium a hydrogen carbonate type to a
sodium and potassium chloride type, when the EPM (Equivalents Per Million) gets
larger. The quantity of dissolved substances in the groundwater increases, and then
the EPM goes up in proportion to the length of the period after the recharge from
rainfall into aquifer. Calcium is easily absorbed into surface soil as compared with
sodium and potassium, and as a result of ion exchange, the ratio of sodium and
potassium increases in proportion to the length of time groundwater is stagnant in the
aquifer.

® Villages with high EPM tend to concentrate on the western side of the Mekong River.
Although evidence is not enough to explain this characteristic, the following reasons
might be taken into consideration.

m  On the western side of the Mekong River, there is the boundary of the Mekong
groundwater basin, which separates the thick sediment in the basin and the
basement rocks to the west. Therefore, sediment there might be different from the
sediment within the basin.

m  Water quality is affected by basement rocks.

® No obvious difference in water quality patterns could be found between samples with
and without arsenic; however, total EPM can be found in the tendency that arsenic
containing samples are generally in middle rank. Since EPM in the same area

4-11



The Study on Groundwater Development in Southern Cambodia

generally changes in proportion to the period the groundwater is stagnant, the
difference in size of the hexa-diagram suggests that groundwater highly contaminated
with arsenic stagnates in the aquifer for neither too long nor too short a period.

424 Arsenic and Water Environment

The water quality parameters pH and ORP were measured in the field survey. These two
parameters are different from other water quality parametersin that they do not represent any
particular components, but represent the balance of all components in water, and are to be
used asindicators of the water environment.

Figure 4.13 shows the relation between arsenic level and the water environment. The range of
pH levelsin water sources with high arsenic concentrations is within 6.6 to 7.5. Asfor ORP,
all water sources with an arsenic level over 0.1 mg// are located in a domain of ORP less than
15 (mV). That is, there tends to be water with high arsenic levels in areduction environment
with anearly neutral pH.

Previous studies in many other countries on the mechanism of arsenic disolved into
groundwater have put out several hypotheses, and the most popular one is that arsenic
contained in soil and rocks tends to disolved into groundwater in a reduction environment. In
addition, if the reduction environment is strong, arsenic can easily exist in the form of arsenic
1.

4.2.5 Arsenic and Other Water Quality Parameters

The relation between arsenic and other water quality parameters was checked by |aboratory
analysis. Figure 4.14 shows the correlation coefficients. For all water quality parameters, the
correlation coefficient to arsenic is low, between 0 and 0.3.

Ammonia has the largest correlation coefficient to arsenic, however, this does not mean that
ammonia takes part in or affects the behavior of arsenic. The large correlation coefficient is
considered to be due to the fact that both arsenic and ammonia easily exist in a reduction
environment.

Of the cation components, iron has the biggest correlation coefficient to arsenic. Similar
results have been found in many other countries.
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426 Iron Distribution

Figure 4.15 shows iron distribution together with the location of villages where the average
arsenic level is over 0.01 mg//. On the whole, iron is higher in the eastern region than the
western region. In addition, a high iron zone can be identified along the Mekong River in
compliance with the high arsenic zone. Generally, in villages with relatively high levels of
arsenic, iron is aso in high levels, however, arsenic is not be high in many other villages
whereiron ishigh.

Contamination of arsenic in groundwater is usually related to the problem of iron, because of
the well-known tendency of arsenic to settle together with iron, especially when the water
environment changes from reduction to oxidation. And in the opposite case, arsenic is also
supposed to dissolve into water together with iron.

On the other hand, iron itself is aso an important water quality parameter in the Study Area.
Of al the elements, iron is ranked 4th in terms of abundance on the earth, and is contained in
large amounts in the human body as an essential nutritional component. However, clothes
would become discolored if washed with water containing iron levels above 0.3 mg//, and
water would have a metallic odor if the iron content is over 0.5~1.0 mg/¢. In addition, some
iron-related problems would occur in industry and water supply systems.

In consideration of health, the minimum daily requirement for iron is estimated at about
10~50 mg/day, therefore, the superfluous ingestion of iron through drinking water is not
likely to occur. As amatter of fact, in many cases supplements of iron are needed rather than
areduction of intake.

In the WHO guideline the reference value for iron is given as 0.3 mg//, but it is not a health-
based guideline parameter. The vaue of iron was set based on user complaints about the
staining of laundry and sanitary wear.

A little more than half, 135 out of the 260 surveyed villages (52 %), were found to have iron

levels over the WHO proposal guideline value. The average value of in-situ iron tests is
summarized and shown in Table 4.5.
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Table 4.5 Summary of Iron Analysis Result

Distribution of Average Value

Province <0.3 0.3-1 1-2 2-5 >5 Total
Kandal 20 8 3 4 3 38
Kg. Speu 23 9 2 1 1 36
Phnom Penh 41 18 7 1 0 67
Prey Veng 4 3 11 6 2 26
Svay Rieng 6 7 9 7 2 31
Ta Keo 31 20 7 4 0 62
Total 125 65 39 23 8 260

Percentage 48.1% 25.0% 15.0% 8.8% 3.1% 100%

liron changes its form and solubility in water according to ORP and/or pH,. Iron exists in
groundwater, usually in the form of ferrous hydrogen carbonate [Fe(HCO3)2]. Particularly,
in colorless and transparent groundwater with a pH below seven (7), iron is aimost always in
this form. Ferrous hydrogen carbonate has a tendency to be oxidized. When groundwater is
extracted and left to aerate, the ferrous hydrogen carbonate in the extracted groundwater will
change to ferric hydroxide [Fe(OH)2], which is brown in color and insoluble.

As iron has the characteristic of having a tendency to precipitate, iron can be removed from
groundwater comparatively easily. In one experience in Bangladesh, a well water sasmple was
agitated by a stick for about 10 minutes and then left for about one hour. As a result the
dissolved iron content of the well water sample decreased from 5 to 0.5 mg//.

In villages where iron levels are too high to be suitable for domestic water use, a simple way
to solve the problem is to adopt the iron removal device (IRD) that was designed and used in
JCA pilot wells. With this kind of IRD, iron can be reduced to a level low enough to meet
the WHO' s guideline value.
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4.3

43.1

Findings and Recommendation

Findings

The followings are the main findings in this water quality monitoring survey:

A little less than 10% of water sources are identified as facing an arsenic problem in
southern Cambodia.

Villages with relatively serious arsenic problems concentrate in the central part of the
Study Area, forming an belt-like zone along the Mekong River.

Arsenic levels are closely related to the water environment. All samples with arsenic
levels over 0.1 mg// appear in the domain of ORP below 15 mV.

The result of water quality pattern analyses suggests that the majority of arsenic
contaminated water stagnates in aquifers for relatively short periods.

The ratio of arsenic contamination goes down according to the depth of the water
source (In sequence from boreholes to surface water).

No significant correlation can be identified between arsenic and analyzed water
quality parameters. However, a high iron zone is identified along the Mekong River,
corresponding with the high arsenic zone.

The following are the main recommendations about the arsenic issue in the Study Area.

Although the general characteristics of the distribution of arsenic in the Study Area
have been revealed by sample surveys, some matters concerning the arsenic problem
still remain. The most urgent issue is to confirm, particularly in the high arsenic
contaminated zone, the safety of all the existing water sources. Therefore, a
screening survey should be carried out and a groundwater database should be
established including the results of the screening survey.

Since there are many factors concerning the screening survey is many matters such as
budget, length of survey period, and preparation of manpower and equipment,
implementation of the survey is expected to take time and will not cover the entire
Study Areaimmediately. Therefore, areas should be prioritized as follows:

a. Urgent Area: villages within the arsenic contamination zone

b. Second Urgent Area: villages around the urgent area

c. Third Urgent Area: other suspicious villages and their adjacent areas.
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d. Ordinary Area: therest of the villagesin the Study Area

Field kits are available for arsenic measurement in the screening survey, however, some of the
samples, e.g. 10 % of the total samples, should also be analyzed in a laboratory to ensure the
accuracy of the screening survey.

® Based on the results of the screening survey, the problem water sources should be
informed to the users and owners, by marking them in red paint or some other simple
but efficient method. And measures should be taken immediately to stop the use of
water sources with arsenic levels too high for a drinking water supply.

® As for countermeasures against arsenic problems, usage and/or development of
alternative water sources are considered to be the optimum method. In villages where
safe water sources exist, this kind of aternation is easy to be performed, however, for
villages where safe water sources are absent, the following countermeasures should
be taken: the development of groundwater from other aquifers; the popularizing of
rain water harvest facilities; and/or the establishment arsenic removal equipments.

® Since there are some limitations in budget, technical feasibility, and so on,
implementation of the countermeasures mentioned above usualy take a relatively
long period of time, and the options are not aways available everywhere. Therefore,
it is necessary to adopt any helpful methods to reduce arsenic from water, even
though the method might not be perfect for arsenic removal.

One method is to make the most use of iron removal devices (IRD). Because of the tendency
of arsenic to settle together with iron, it can be assumed that some arsenic will be removed
along with iron when an IRD is used.

Another helpful method is aeration. The water taken from a well should be left for a
relatively long time (for example 10 hours) before drinking. Within this period, the water
environment can be expected to change from reduction to oxidation, while arsenic would
settle together with iron, and change its form from arsenic Il to arsenic V, reducing its
toxicity. Before being aerated the water should be agitated by a stick for several minutes, as
this would increase the efficiency of aeration.
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Before starting: check the route and necessary materials of the survey|

v

IMove from base camp to destination village by vehicld

|Fi nd village chief or responsible person to interview to determine the wells to be surveyed\
las soon as possibld ¢

IMember A: begin to create the sketch map and make a record of coordination, addresses|
well specificationg

IMember B: as the sketch map is created, take water samples based on the standard sampling

.

IMember B: measure As according to the SOP for Asfield Kit]

v

IMember B: while waiting for the As testing solution to react (10 min), measure the
lparameters of well water quality and record the resulf

IComplete the As measurement]

IMake sure all items have been completed and no materials are forgotter|

IMove to the next destination and repeat the in-situ measurement

v

Go back to base camp

*** Member A and member B should help each other to make the work proceed
smoothly and efficiently.

Figure 4.1 SOP (Standard Operating Procedure) for Field Survey
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**

Take HgBr2-paper out of the stock tubeg

IPut atest paper into plastic cap

IMeasure 10 ml of water sample in the 20 ml test tube

Add ca. 0.1 g K| powder]

)Add ca. 0.1 g SnCI2 powder reagents

IAdd ca. 0.3 g Zinc powder]

)Add 3 ml 1+1 HCI (1+1) solution

Immediately connect the filter apparatus to the test tubg

Allow it to react for 10 min|

IRemove clamp and pick-up the Mercury bromide paper disk

Using the color chart, estimate amount of arsenic present

If the color shown on the paper disk is so different to the color chart that it is
difficult to estimate the arsenic concentration, a water sample has to be taken for
cross checking after going back to the base camp. And the water sample should be
taken according to the procedure of SOP.

Figure 4.2 SOP (Standard Operating Procedure) for As Field Test Kit
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IMake a holeiin the tube with a pin|

IStrongly squeeze the tube with fingers to drive inner air out)

Take a sample using a syringe even in a half of atube and shake it well |

Deter mine the concentr ation after 2 minutes by comparing it with the color|
chart attached to the caselid|

**  The low concentration iron test pack is proposed as the main method of iron
measurement, however, in case that the iron concentration is over 2 mg//, the above
procedure has to be repeated in-situ by using a high concentration iron test pack.

Figure 4.3 SOP for Fe Analysis by Test Pack
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IFind village chief as soon as possiblg

IAsk the village to guide the group to the first survey point]

\On the way to the survey point, explain the procedure to create the sketch map|

/As soon as arriving at the first survey point, start measuring the water quality and
lprepare the sketch map by the following procedurd

1. Draw main line features (roads and rivers)|

2. Draw main public facilities (schools, hospitals, temples, etc.)

3. Draw and number existing water sources (wells, ponds, rivers, etc.)

4. Draw other features (resident blocks, forests, paddy fields, etc)

\Compl ete the sketch map, if necessary redraw it on the next pagd

** A draft sketch map should be drawn by alocal person (village chief or responsible
person) after a detail explanation of the requirements and procedures.

Legend:

Road ® School

~  —— — River @ Hospital

© Pond /\ Village Office and so on
ﬁ Temple

Residents Blocks
% W2© Survey Point

Figure 4.4 SOP (Standard Operating Procedure) for Creation of Sketch Map
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Figure within parenthesis is the number of villages in the corresponding rank

Fig. 4.6 Percentage of Surveyed Villages in Each Arsenic Rank

THE STUDY ON GROUNDWATER DEVELOPMENT IN SOUTHERN CAMBODIA

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
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CHAPTER 5 RESULTS OF QUESTIONNAIRE SURVEY

5.1

5.1.1

Community Participation for O&M

Growth of Community Organization

(1) Allocation of specific roles to committee members

The establishment of a Village Water Committee (VWC)/Water Point Committee
(WPC) was confirmed in al twenty pilot villages when the JICA Study Team and
Counterparts visited those villages in the 2000 monitoring survey as shown in Table
5.1. In the 2000 and 2001 monitoring surveys, it was found that some of the
VWC/WPC members moved out of the village or died, but replacements were not
found for those positions. In such cases, new persons were appointed by villagers
during the monitoring surveys.

Regarding the activities of VWC/WPC, questions were asked to VWC/WPC members
three times, namely, just after the establishment of VWC/WPC (Baseline survey), one
year after (2000 monitoring survey) and two years after the establishment of
VWC/WPC (2001 monitoring survey). One of the questions asked in the baseline
survey was “How would you like to contribute to the committee?” and in order to see
how well VWC/WPC were functioning, the question “What kind of activities have you
been doing in the past year?’” was asked both in the 2000 and 2001 monitoring surveys.
Furthermore, in order to see how much each member had been involved in the
activities, the question “Were you actively engaged in those activities?” was added in
the 2001 monitoring survey and the answer choices were, ‘very active', ‘active’,
‘average’ and ‘not active’. The results of the surveys are shown below.

When the results of these first three surveys were compared, it became apparent that
each member had a more concrete idea about what his’her responsibilities were as a
VWC/WPC member with time and experience, as concluded from the results of the
2000 monitoring survey. For instance, while the chairpersons replied that they would
like to contribute to the committee by “taking a leadership role”, “facilitating O&M”
and “good collaboration” in the baseline survey, their responses changed to more
specific ones such as “giving some advice to villagers’, “participating in the meetings’
and “taking care of the hand pumps”, etc during the monitoring period. The number of
persons who replied that they were not engaged in any activities at al for each role
decreased to only 3~5 % in the 2001 monitoring survey from 10~30 % in the previous
year. The results aso showed that VWC/WPC members generaly perceived their
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involvement level in the activities to be high (see Figure 5.4, Figure 5.8, Figure 5.12,
Figure 5.16). The number of members who replied that they were either “very active’,
“active”, or “average’ accounted for 95 % for chairpersons and secretaries, 85 % for

accountants, and 86 % for caretakers.

Another notable improvement is the extensiveness of the tasks each person performs.
Members of the VWC/WPC are assuming not only their own roles but also other
members roles when other members are busy. It is considered that more active

participation of VWC/WPC members in O&M and mutual cooperation among them

can be expected with time and experience.

If some VWC/WPC members move out of the villages or will not be in the village for a
while as they are working in Phnom Penh, they should be replaced with people who are

available in order to secure the functioning of VWC/WPC.

a) Chairperson

. Chairperson (Baseline survey)
1) Baseline survey
Base: Total interviewees (20)
Chair per son (Baseline survey) No. | (%)
Taking leadership 13| 65% , Good collaboration 3
Facilitation in O&M 4 20% 2
Good collaboration 3[_15%| | = Faciltation in O&M 4
Total 20| 100% 5}
< - - g3
Taking leadership : :
0 5 10 15
Number of persons
Figure 5.1 Activities of Chairperson (Baseline survey)
. . Chairperson (2000 Monitoring Survey)
2) 2000 Monitoring survey
Base: Total interviewees (20)
Chair person (2000 M onitoring No o
survey) - | 08) taking care of HP J 4
Cleaning platform 1 5% B ‘ }
Giving advice to villagers 7| 35% g repairing HP
No activities 2| 10% g participated in the meeting )5
Participated in the meeting 5| 25% B no activities 2
Repairing HP 1| 5% < B ) ]
Taking care of HP 4 20% giving advice to villagers b7
Total 20(100% cleaning platform & /‘1 /‘ /‘ /‘ /‘ /‘ )
0 1 2 3 4 5 6 7
Number of persons

Figure 5.2 Activities of Chairperson (2000 Monitoring survey)
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3) 2001 Monitoring survey

Base: Total interviewees (20)

;:Jr:ijé;erson (2001 Monitoring No. | (%)
Cleaning platform 3| 15%
Giving adviceto villagers 5| 25%
No activities 1| 5%
Participated in the meeting 3| 15%
Promoting meetings to users 4| 20%
Repairing HP 1| 5%
Taking care of HP/maintenance 2| 10%
Taking initiatives among VWC 1| 5%
Total 20[100%

4) Involvement level in VWC

Base: Total interviewees (20)

Involvement level-Chair per son

(2001 M onitoring survey[; No. | (%)
Active 6| 30%
Average 4| 20%
Not active 1| 5%
Very active 9| 45%
Total 20| 100%

b) Secretary

1) Baseline survey

Base: Total interviewees (20)

Secretary (Baselinesurvey) | No. | (%)
Facilitation in O&M 9| 45%
Participation 7| 35%
Recording activities 3| 15%
Facilitation in fund raising 1| 5%
Total 20{100%

Chairperson(2001 Monitoring Survey)

taking initiatives among VWC 1
” taking care of HP/maintenance 2
° repairing HP 1
-"§ promoting meetings to users 4
8 participating in meetings &
< no activities 1
giving advice to villagers ‘ 79
cleaning platform = 3 7
0 2 4 6
Number of persons
Figure 5.3 Activities of Chairperson (2001 Monitoring survey)
Chairperson (2001 Monitoring Survey)
E very active
o
€  not active
)
£
4 average
E
S active J 6
.
6 8 10
Number of villages
Figure 5.4 Involvement level in VWC Activities (Chairperson)
Secretary (Baseline survey)
Facilitation in fund
raising
8 Recording activities
2
=
5
3] N
< Participation
Facilitation in O&M 9
0 2 4 6 8 10

Number of persons

Figure 5.5 Activities of Secretary (Baseline survey)
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2) 2000 Monitoring survey

Base: Total interviewees (20)

SlS(j;;:\r/:ty:;uy (2000 Monitoring No. | (%)
Cleaning platform 1| 5%
Giving adviceto villagers 6] 30%
No activities 4| 20%
Participated in the meeting 3| 15%
Registering users 2| 10%
Repairing HP 1| 5%
Taking care of HP 3| 15%
Total 20{100%

3) 2001 Monitoring survey

Secretary (2000 Monitoring Survey)

[
taking care of HP D3
repairing HP| 1
e registering users 2
2
-z Pparticipated in the meeting T T J|3
Q
< no activities ‘ ‘ ‘ J|4 6
giving advice to villagers ]
cleaning platform ‘ 1 ‘
= Za Za Z Za Za v
0 1 2 3 4 5 6
Number of persons
Figure 5.6 Activities of Secretary (2000 Monitoring survey)
Secretary (2001 Monitoring Survey)
unknown 2
taking care of 1
repairing HP ———1
» registering users 2
.Q  participating in meetings 2
E no activities o0 1
5 making fence T—1
< keeping records 6
keeping livestock away| ]
giving advice to villagers 2
cleaning platform 1
0 2 4 6

Base: Total interviewees (20)

SlS(j;;:\r/:ty:;uy (2001 Monitoring No. | (%)
Cleaning platform 1| 5%
Giving adviceto villagers 2| 10%
Keeping livestock away 1| 5%
Keeping records 6| 30%
Making fence 1| 5%
No activities 1| 5%
Participated in the meetings 2| 10%
Registering users 2| 10%
Repairing HP 1| 5%
Taking care of HP 1| 5%
Unknown 2| 10%
Total 20{100%

Number of persons

Figure 5.7 Activities of Secretary (2001 Monitoring survey)

4) Involvement level in VWC

Base: Total interviewees (20)

(2001 montormg surveyy | NO- | )
Active 7 35%
Average 4]  20%
Not active 1 5%
Very active 8| 40%
Total 20| 100%

Secretary (2001 Monitoring Survey)

oo wml

Number of persons

very active
°
>
L . 1
+ not active
c
o
g 4
= average '
o
z

active . . . '7
. . /
0 2 4 6 8

Figure 5.8 Involvement level in VWC Activities (Secretary)
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c) Accountant

Accountant (Baseline survey)

1) Baseline survey

Base: Total interviewees (20)
Accountant (Baseline survey) No. | (%) o
Facilitation in fund raising 13| 65% Training in O&MIL_Y 1
Management of the fund 3] 15% g N
Participation 3] 15% *§ Participation 3
Training in O&M 1] % % Management of the fund 3
Total 20] 100% <
Facilitation in fund raising P13

0 2

Number of persons

Figure 5.9 Activities of Accountant (Baseline survey)

2) 2000 M Onltorl ng &Jrvey Accountant (2000 Monitoring Survey)
Base: Total interviewees (20)
Accountant (2000 M onitoring
survey) No. | (%)
Collecting money 6| 30% taking care of HP 2
Giving adviceto villagers 3| 15% repairing HP 1
No aCt' vi tIES. i 6] 30% » participated in the meeting 1
Participated in the meeting 1 5% £ )
Repairing HP 1 5% 2 others 6
Taking care of HP 2 10% < no activties ‘ ‘ )
Others 1 5% giving advice to villagers ‘ ‘ J 3 s
Total 20| 100% collecting money' — — — — — !
0 1 2 3 4 5 6
Number of persons
Figure 5.10 Activities of Accountant (2000 Monitoring survey)
3) 2001 Mon,lton ng survey Accountant (2001 Monitoring Survey)
Base: Total interviewees (20)
Accountant (2001 Monitoring
survey) No. | (%)
Cleaning platform 2| 10% unknol\_IivS ] 2
: repairin
Collecting money 6] 30% proﬁwotin% fee 2
Giving adviceto villagers 1 5% @ participating in meett;]ngs ; 33
ing li 0 2 others
Keepi r.lg.l[vestock sy 1 50/0 3 . no activities 1
No activities 1 5% <o keeping livestock away 1
Participate in the meeting 3| 15% giving %%\ﬂ%(e;tt_g w#agr%s 1 6
Promoting fee callection 2| 10% cleanir:ggplatforn% R ]
Repairing HP 1 5% 0 2 4 6
Unknown 2| 10%
Others 1 5% Number of persons
Total 20| 100%

Figure 5.11 Activities of Accountant (2001 Monitoring survey)
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4) Involvement level in VWC

Base: Total interviewees (20)

Involvement level-Accountant

(2001 M onitoring survey) No. | (%)
Active 3 15%
Average 7| 35%
Not active 2] 10%
Very active 71 35%
Unknown 1| 5%
Total 20]100%

d) Caretakers

1) Baseline survey

Base: Total interviewees (80)
Caretakers (Baseline survey) No. | (%)
Participationin O& M 47| 58%
Training usersin O&M 19| 24%
Education in hygiene 12| 15%
Fecilitation in O&M 2l 3%
Total 80| 100%
Figure 5.13

2) 2000 Monitoring survey

Base: Total interviewees (80)

Accountant (2001 Monitoring Survey)

- very active V7
c
) unknown 1
3 .
g o not active 2
g average y7
< - | |
active | = 3 - )
0 2 4 6 8
Number of persons
Figure 5.12 Involvement Level in VWC (Accountant)
Caretakers (Baseline survey)
Facilitation in O&M
w
-2 Education in hy giene
>
;:5 Training users in O&M
Participation in O&M l 4
0 30 40 50
Number of persons
Activities of Caretaker (Baseline survey)
Caretakers (2000 Monitoring Survey)
taking care of HP
repairing HP 13
receiving trainings
0
;% participated in the meeting
§ others
no activities
giving advice to villagers
J27

;:Jarrveé;kers (2000 M onitoring No. | (%)

Cleaning platform 27| 34%
Giving adviceto villagers 7 9%
No activities 11| 14%
Participated in the meeting 3 4%
Recelving training 2 2%
Repairing HP 13| 16%
Taking care of HP 8| 10%
others 9] 11%
Total 80| 100%

cleaning platform —

7
0 5 10 15 20

Number of persons

30

Figure 5.14 Activities of Caretaker (2000 Monitoring survey)
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3) 2001 Monitoring survey
Base: Total interviewees (20) Caretakers (2001 Monitoring Survey)
Caretakers (2001 Monitoring
survey) No. | (%)
Cleaning platform 35| 44% unknownf=—=27
Giving adviceto villagers 11| 14% taking care of HP/mainygnanﬁ; ———7 ”
Keep"i ng livestock away 2 3% 3 participatingrienp?l;relgﬁngs 1
Making fence 1] 1% =] others = 2
No activities 2| 3% = no actviies B2
T n n makin, ence
Participate in the meeting 1 1% < keeping Iivestocgk away[=22
Repairing HP | 15% giving advice to vilagers ED || 38
Taking care of HP/maintenance 71 8% 0 10 20 30 0
Others 2l 3%
Unknown 71 8% Number of persons
Total 80| 100%

Figure 5.15 Activities of Caretakers (2001 Monitoring survey)

4) anOlvernent la/el in WPC Caretakers (2001 Monitoring Survey)
Base: Total interviewees (20)
Involvement level-Car etakers ] ] ] ] ] ]
(2001 M onitoring survey) No. | (%) very active J32
Active 17| 21% B
Average 20] 25% £ unknown !
Not active 4] 5% S ot active 4
Very active 32| 40% s
Unknown 7] 9% E’ average ! ! ! 20
0 £
Total 80/ 100% active yi7
V z z -
0 5 10 15 20 25 30 35
Number of persons

Figure 5.16 Involvement Level in WPC (Caretakers)

(2) Increasing self-reliance by participating in community activities
All VWC/WPC members expressed that they were happy to be elected as VWC/WPC
members when they were interviewed in the baseline survey. As a result of the 2000
and 2001 monitoring surveys, it was revealed that members were eager to contribute
more to the improvement of the O&M of JICA hand pumps and they expressed their
appreciation towards the support from other users.

Some positive changes were observed among VWC/WPC members after they became
VWC/WPC members. 63 % of the members expressed that they had changed in better
ways as shown in Figure 5.17. 31 % replied that they became more responsible for the
activities of villages and 24 % felt that they not only became more responsible for the
activities of the villages, but they were more confident about themselves and felt that
they were respected more by other villagers.

S-7
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Any changes in yourself?

villagers respect me more 3%
unknown 10%
no change . 27%

more responsible/respected 1%

Changes

. 0,
more responsible/confident/respected . 24%

31%

more responsible for the activities

0
more confident about myself 4%

0% 15% 30% 45%

Number of persons (%)

Figure 5.17 Changes in VWC/WPC Members

According to the results of the 2001 questionnaire survey of five sample families, the
number of people that are members of at least one of the village committees has
increased by 36 % from 1999 and by 7 % even from 2000 as shown in Figure 5.18.
Willingness to be active as a member of a committee dropped to 82 % in 2001, a drop
of 11 % from the previous year as shown in Figure 5.19. This is because villagers are
busy working in the rice fields or doing housework. However, VWC/WPC members
evaluated that 63 % of the users were ‘more cooperative’ while only 9 % were ‘less
cooperative’ and another 9% did not cooperate at all ( ‘lack of cooperation’) as shown
in Figure 5.20.

It can be concluded that villagers participation in community activities has been
increasing and users are becoming more cooperative in the O&M activities of JCA
hand pumps. Moreover, the sense of ownership towards JICA hand pumps has started
to grow among users. However, it is important to note that the users’” willingness to
participate in activities has been declining. Unless users awareness towards the
importance of O&M activities for JICA hand pumps are enhanced, O&M activities will
not be sustainable as users will give priority to their own work.
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Organizatiol

Organization in which Villagers participated

2%
unknown 0(0%1 39%
WPC_—W
0

VWG 0 2001
0 2000

VvDC W 1999

Not participate 42%
0% 10%  20%  30%  40%  50%

Number of persons

Figure 5.18 Organizations in which Villagers have participated

Willingnesss to participat

Willingness to participate in the organization

r | | 82%

Yes
92%
unknown O 2001
[0 2000
M 1999
No 6%
6%
e
0% 20% 40% 60% 80% 100%

Number of persons

Figure 5.19 Willingness to participate in the Organizations
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Base: Total interviewees (140)
'(-2%6“?‘:. I?Afgr?ﬁgfirr?tglownr(\)/fe;)sers No. | (%) Level of cooperation from users
Lack of coop. from far users 5 4%
Il;rai(\:/l;tngcl::())op. from users with 71 5% ko 10%
Less cooperative 12 9% © no change 9% 63%
More cooperative 90| 63% it more cooperative . g
No change 12 9% less cooperative 9%
Unknown 14| 10% lack of cooperation from users with private HP 5%
Total 140| 100% lack of cooperation from far users & 4%
0% 20% 40% 60% 80%
number of persons (%)
Figure 5.20 Level of Cooperation from Users
5.1.2 Committee Behavior and Self-reliance

(1)

Involvement of members in committee discussions and activities

Although al VWC/WPC members in each village were asked their average attendance
rate to the meetings in the 2000 monitoring survey, each VWC/WPC member was
asked again in the 2001 monitoring survey to enhance the accuracy of the data. The
attendance rate to the meetings showed some increase in 2001. 78 % (109 out of140
members) of VWC/WPC members replied that their attendance rate was high at
91~100 % in 2001, which was an 8 % increase from that in 2000 as shown in Figure
5.21. The number of the meetings held and the attendance rate in each village is shown
in Table 5.1. The 2000 monitoring survey revealed that meetings were generaly
arranged when an issue needed to be discussed and they were not planned regularly.
However, results from the 2001 monitoring survey showed that the meetings started to
be held moreregularly. It ishighly recommended that regularly scheduled meetings are
actually held.

8%

91-100%

2000 2001
Attendancerate
to the meeting No. | (%) | No. | (%) *g 71-90%
91-100% 14| 70%| 109 78% °
71-90% 2| 0% 1] 1% g 31-50%
31-50% of ow 2] 1% g W 2001
Never 4] 20w 24| 1% g O 2000
Unknown of o 4 3% Z  Never
Total 20| 100%| 140] 100%

7 7
0% 20% 40% 60% 80%

Number of persons

Figure 5.21 Attendance rate to the meetings
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The 2001 monitoring survey showed that the topics of discussion at the meetings
concerned daily O&M and user fees (see Figure 5.22). This shows that once a basic
system is established such as VWC/WPC members and user fee collection, the main
concerns of villagers center around O& M issues.

Base: Total interviewees (20) 00 user fee + price 1

Topics discussed in the meetings No (%) < 3

(2001 M onitoring survey) ) 0 ° never met

Daily O&M 2| 10% g daily OM + user fee + price

Bg:y 8§m :Otsgrerfsee i 122;" % daily OM + user fee + others 1 10
y u 6 .

Daily O&M + user fee + others| 1] 5% S daily OM + user fee 1

Daily O&M =+ user fee + price | 10| 50% S daily OM + others 2

Never met 3| 15% daily O&M & 2 2

User fee + price 1| 5%

Total 20| 100% 0 2 4 6 8 10

(2)

Number of villages

Figure 5.22 Topics discussed in the Meetings

The activities of each committee member and their involvement level in the activities
are shown in Figure 5.1 through Figure 5.16, and they were already examined in
Section 5.1.1 (1).

It can be evaluated that in genera, members of VWC/WPC started to take part in the
discussions and activities of the committee more actively. This tendency is especially
strong in the villages in which JICA hand pumps are frequently used. Since more
regular meetings started to be planned, it is highly encouraged that those meetings shall
be held as planned including the users as well to facilitate O&M of JICA hand pumps.

Organizational management skills
It has been over two years since VWC/WPC were established. As shown in Table 5.1,
all users were aready registered in all the villages by the time the 2000 monitoring
survey was carried out, meetings were held among VWC/WPC/users more than oncein
each village except one village and each member of VWC/WPC had been fulfilling
his/her rolein daily O&M activities.

Records are kept of the activities, another important factor for good organizational
management, in 75 % (15/20 villages) of the pilot villages according to the 2001

5-11



The Study on Groundwater Development in Southern Cambodia

monitoring survey, although some villages keep records of all the activities and others
do not. Keeping records of al the activities of WVC/WPC is extremely important to
secure the sustainability of their activities.

The 2001 monitoring survey confirmed that the savings started to be utilized for O& M
activities. They were used to purchase soil (to protect platforms from floods), sand (for
IRD), and grease, €tc.

Since some villages were not sure who to contact if JICA hand pumps were broken, the
survey team thoroughly explained procedures to them during monitoring surveys.
According to the 2001 monitoring survey, 85 % (17/20 villages) of the villages replied
that they now understood who to contact.

It became apparent that users perceived that VWC/WPC function well. 90 % of sample
families evaluated that VWC/WPC in their villages were functioning well while only
4 % evaluated they were not functioning well.

Base: Total interviewees (100) Do you think VWC/WPC are functioning
Evaluation of VWC/WPC by villagers No. | (%) well?
(2001 M onitoring survey)
It is functioning well 90| 90%
It is not functioning well 4 4%
Unknown 6| 6% 6
Total 100] 100% unknown
it is not functioning well 4 90
it is functioning well ; ; ; B
>

0 20 40 60 80 100

Number of persons (%)

Figure 5.23 Evaluation of VWC/WPC by Villagers

The following were the major improvements observed in the 2001 monitoring survey of
VWC/WPC management.

1) The scheduling of regular meetings

2) An increasing awareness of respective roles to be assumed as VWC/WPC
members

3) Theimproved management of funds

VWC/WPC members appeared to be more aware of what needs to be done in daily
O&M and they are actually more involved with O&M activities compared with last
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3)

year, especially in the villages in which hand pumps are frequently used.

Degree of local people’'s knowledge used effectively by committee members in
their activities versus reliance on outside technicians and ‘experts’

The observations made on Local people' s knowledge used effectively by VWC/WPC
and reliance on outside technicians and ‘experts in the 2000 and 2001 monitoring
surveys are summarized in the table below.

Local people's knowledge used by
VWC/WPC

Reliance on outside technicians and
‘experts

Making a fence made of bamboo around
platform of JCA hand pump to keep off
animals.

Making a bathing place

Cleaning sand out of Iron Removal
Device (IRD) when villagers judge it
needs to be cleaned.

WPC replaced a vave in IRD with
wooden valve when it was broken.
Providing hygiene education to villagers
on occasons when many villagers
gather in such as ceremonies.

Major repair is requested of PDRD.
There were many requests for
construction of a bathing space around
platform but users have not taken the
initiative to make it on their own except
in onevillage.

5-13



Table 5.1 Comparison of Activities of VWC/WPC (2000/2001)

v1-G

VWC/ WPC
: Wel Number of users "* Establishme No. of meetings Frequency Attendgnce rate Record of activities
No | Provinc | Vill (%)
e N illage nt
0- 2000 2001 | +/- | 2000 | 2001 | 2000 | 2001 2000 2001 2000 2001 2000 2001
Svay 21 When
1 Rieng 139 | Dok Por 21 (21.6%) +0 Yes Yes 2 1 necessary 1/year 100 100 Yes Yes
Cham Kar 24 When
2 162 Leiv 23 (15.6%) +1 Yes Yes 2 13 necessary 1/month 100 100 Yes Yes
Koy Tra 10 <2 No
3 113 Bek (3%) 10 +0 Yes Yes 4 3 1/3 months 1/4months 100 100 Yes Notes
Trapaing o . No No
4 122 Thmor 50 4 (2.8%) | -46 Yes Yes 1 1 Sometimes 1/year 100 100 Notes Notes | =
Toul 42 When
5 175 Khpos 42 (21.8%) +0 Yes Yes 2 2 necessary 2/year 71.4 100 Yes Yes
Prey Russei 32 24 When
6 Veng 388 Tvear (32.3%) (20.0%) -8 Yes Yes 1 2 necessary 2/year 100 100 Yes Yes
14 14
7 367 | Ka Kou (9.8%) (11.2%) +0 Yes Yes 3 3 1/3 months 1/3 months 100 100 --- Yes
8 393 Eﬁg Trom 20 3(2.5%) | -17 | Yes | Yes 0 0 None None No Yes
Prey 17 17 When When
9 401 Phdau (12.6%) | (12.6%) 0| Ves Yes 2 0 necessary necessary 100 Yes Yes
Prey 43
10 199 M aok 43 (30.1%) +0 Yes Yes 2 6 6/year 100 100 Yes Yes
Trapaing 31
11 Takeo 209 Thmor 29 (20.7%) +2 Yes Yes 2 1 2/year 1/year 100 42.9 Yes No
136
12 181 | Prech 110 (69.7%) +26 | Yes Yes 0 3 None 3lyear 69.2 No Yes
16 When When
13 242 | TaPen 16 (22.5%) +0 Yes Yes 1 2 necessary necessary 100 100 No Yes
Krang 43
14 | Kandal 288 Svay 40 (12.6%) +3 Yes Yes 0 2 None 2/year 100 Yes Yes
15 322 éﬂg}lfor (155%) P9 (100%) +2 | Yes | Yes 1 1 year 1lyear 100 100 Yes Yes | ---
Svay 38 38
16 259 Kraom (12.7%) | (12.6%) +0 Yes Yes 1 2 1/year 2/year 100 100 Yes Yes
Peri- 57 60 When
17 Urban 56 Khvet (a7.2%) | (47.6%) +3 Yes Yes 2 3 necessary 3/year 100 100 Yes Yes
18 67 g/lﬁzan 30 |50(4.9%)| +20 | Yes | Yes 1 12 When 1/month 100 98.0 No | ----
ey necessary
45
19 g"s’;‘g‘j’” 429 | Sre Kak 45 (62.5% | £+ 0 | Yes | Yes 0 2 None 2lyear 90.0 No No
)
. 39
Kiri 30 When
20 454 Raksmey (26.4%) (39).0% +9 Yes Yes 3 0 necessary None 81.0 Yes Yes
(Note) ** Total number of users was 694 in June, 2000 and 689 in June, 2001. Approximately 34.7 and 34.5 users were registered per one JICA HP in 2000 and 2001

respectively. ( ) shows ratio of JICA HP users (households) against population (households).

2 Estimated number of users.
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5.1.3 Fund Raising

(1) Collection of user fees and its management
Both the 2000 and 2001 monitoring surveys confirmed that user fees are collected
in 35 % of the total villages (7 out of 20 villages) as shown in Figure 5.24 and
Table 5.3. However, in the 2001 monitoring survey, two of the seven villages in
which fees had been collected, were found to have stopped and other villages,
which had not collected before, started. Replacing JICA hand pumps with private
hand pumps was a reason for stopping fee collection.

Furthermore, the thirteen villages in which user fees were not collected were asked
why they had not been collected. Accountants explained that they did not want to
collect money in the fear that the money would be lost or stolen as they did not
have a safe place to keep the money such as a safety box. Others replied that they
did not have to collect money because they were confident that they could collect it
from users when money was needed to repair the JICA hand pump. Some VWC
members explained that users were more willing to contribute money as repair
costs rather than as a user fee. In all cases, VWC members interviewed replied that
money would be collected without any problems in the case that a JICA hand pump
was broken.

The frequency of fee collection in each village is shown in Table 5.3. While the
average frequency of fee collection was 4.9 times in the 2000 monitoring survey,
in 2001, it was 2.0 times. One village had collected user fees eighteen times by
June 2000 (but quit collecting since then) which raised the average in the 2000
monitoring survey. In general, collecting user fees about two times a year appears
to be the most common practice in the pilot villages.

The user fee collected is generally managed by an accountant in the village. If an
accountant can not collect the fee from the users, either the chairperson or a
secretary collects the fee instead. Money is normally kept in a moneybox at the
collector’s house. Although the collected fees had not been used when the survey
team interviewed in June 2000, seven villages replied in the 2001 monitoring
survey that they used the money for hand pump maintenance on things such as
purchasing spare parts, grease, and soil to protect the hand pumps from floods.
Villagers gradually started to learn how to utilize the savings.
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1) The same result in both the 2000 and 2001 Monitoring surveys

Base: Total interviewed village (20)

User fee collection No. | (%) 2000/2001 Monitoring Survey
No 13| 65% ves

Yes 7] 35% 35%

Total 20/100%

no
65%

Figure 5.24 User fee collection (2000 & 2001)

(2) Method of collecting the user fee

According to the 2001 monitoring survey, 71.4 % (5/7 villages) of the villages in
which user fees were collected responded that either accountants or other VWC
members collected the fee by visiting each user's house. Anther two villages
replied that the fees were collected by voluntary contribution. The results were
exactly the same as those in 2000. Fee collectors explained that visiting each
user’s house to collect the user fee was the most common and appropriate method
in their villages.

1) 2001 Monitoring survey

2001 Monitoring survey

Base: Total interviewed village (20)
?2?)%1) fee collection methods No. (%) }
Never collected 13 65% 3 volunteer 2
Visiting each house 5 25% = contribution
Volunteer contribution 2 10% E visiting each 5
Total 20 100% ° house
3
3 never collected ‘ ; ' 13
o e e
0 5 10 15

Number of villages

Figure 5.25 User fee collection methods (2001)
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(3) Amount collected per family
The amount collected per household in each village is shown in Table 5.3 and the
user fee comparisons between 2000 and 2001 are shown in Figure 5.26 and Figure
5.27. The data suggests that the most favorable amount for a user fee is 100 to 200
Riel at a time. In some villages, the fee amount is not fixed as the amount is
determined by user’ s discretion.

1) 2000 Monitoring survey —
Base: Total interviewed village (20) 2000 Monitoring survey
User fee No. | (%) ‘ \ \ \ \
100-200R 5/ 25% no collection Jis
100-900R 1 5% v
200-500R 1] 5% i 200-500R
No collection 13| 65% £
Total 20| 100% e  100-900R
<
100-200R 5
0 2 4 6 8 10 12 14
Number of villages
Figure 5.26 Amount collected as user fee(2000)
2) 2001 Monitoring survey
Base: Total interviewed village (20) 2001 Monitoring survey
User fee No. | (%)
100-200R 3] 15% ‘
581-2882 i g?j’ never collected P13
- 0
According to family 2| 10% & according to family 2
Never collected 13 65% .; 301-400R 1
Total 20| 100% 3
£ 201-300R 1
100-200R 33
N
0 2 4 6 8 10 12 14
Number of villages

Figure 5.27 Amount collected as user fee (2001)
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(4) Willingness to pay
In the 2001 monitoring survey, 60 % of the pilot villages (12 out of 20 villages)
were willing to pay (WTP) 100~200 Riel/month as the user fee as shown in Table
5.2. (Five of those villages expressed that they were willing to pay 100 Riel/month,
six villages replied their WTP was 200 Riel/month and one village replied 100~200

Riel/month.) In the villages in which user fees were not collected, the villagers
insisted that users would contribute to the repair costs once the hand pump was
broken.
Table 5.2 Willingness to pay (WTP) for user fee
Amount of Amount of
No. | Province Village WTP No. Province Village WTP
(R/month) (R/month)
1 Syay Dok Por Repair costs | 11 Takeo Trapaing 500R
Rieng Thmor
2 Cham Kar Leiv 200R | 12 Prech 100R
3 Koy Tra Bek 100-200R | 13 TaPen 500R
4 Trapaing Kandal Krang Svay Will pay if
Thmor 200R | 14 broken
5 Toul Khpos 100R | 15 Angkor Chey 100R
6 Prey Veng | Russei Tvear 200R | 16 Svay Kraom 201-300R
7 KaKou 200R | 17 | Peri-Urban Khvet 400R
8 Kok Trom Kha Repair costs | 18 Mean Chey 300R
9 Prey Phdau 200R | 19 gggpong Sre Kak 200R
10 | Takeo Prey Maok 100R | 20 Kiri Raksmey 100R
Base: Total interviewed village (20)
Willingness to pay No. (%)
100-200R 12 60% % will contribute repair cost 2
201-300R 2 10% % o will pay if broken L= 1
301-400R 1 5% 2 401-500R 2
401-500R 2 10% 39 ) 1
Will pay if broken 1 5% <§ ) S01-400R )
Will contribute repair cost 2 10% = 201-300R
E 100-200R 5 — ) "
Total 20 100% 0 5 10 15
Number of villages

Figure 5.28 Willingness to pay
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Table 5.3 Comparison of Fee Collection Conditions (2000/2001)

Fee
Wel collection Amount *?* Frequenc Collection method Savings amount Money keeping method
No | Provinc |e Villa (Yes or quency 9 Yy Keeping
ge
e No. No)
280 2001 2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
Svay Dok Por No No
1 Rieng 139
Cham Kar Yes Yes 200R 200R 5 2 House to House to 18,000 24,000 Funds are Keptina
2 162 | Leiv times times house house R R managed by safebox
secretary
Koy Tra Bek Yes No 100R --- 18 - House to 18,000 Funds are
3 113 times house R managed by
chairperson
Trapaing Yes No 100R once House to 12,000 Funds are
4 122 | Thmor house R managed by
secretary
5 175 Toul Khpos Yes Yes | 100R 200- 5 3 House to House to 10,000 | 10,000 Kept in the Accountant
300R times times house house R R house keeps
6 Prey 388 Russei Tvear No Yes 100- 2 - House to 5,000R --- Accountant
Veng 300R times house keeps
7 367 | Ka Kou No No
Kok Trom No No
8 393 Kha
9 401 | Prey Phdau No No
10 199 Prey Maok Yes Yes | 100R | 100R 2 2 At meeting House to 6,700R | 6,700R Kept in the Chairperson
times times house money box keeps
Trapaing No No
11 Takeo 209 Thmor
12 181 | Prech No No
13 242 | TaPen No No
14 Kandal 288 | Krang Svay No No
15 322 | Angkor Chey No No
Svay Kraom Yes Yes 100- Depen 2 2 Voluntary House to 24,900 | 4,200R Funds are Accountant
16 259 900R ds on times times contribution house R managed by keeps
the accountant
users
Peri- Khvet Yes Yes 200- 100R Once Once House to Voluntary 7,000R Spent Funds are Spent all
17 U 56 500R house contribution all managed by
rban
accountant
18 67 Mean Chey No Yes 300- 2 - House to 50,000 --- Accountant
500R times house R keeps
Kompon Sre Kak No No
19 g Speu 429
20 454 | Kiri Raksmey [ No No

(Note) ** Amount shows the fee collected at a time.
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5.1.4 O&M Activities

(1) Evaluation of O& M System by Users
According to the results of monitoring in June 2001, 100 % of the users evaluated that
the existing O&M system, which was established in 1999 by this study, was good
(Figure 5.29) and 90 % of the users evaluated that the functioning and skills of existing
WPC were good (Figure 5.30).
Figure 5.29 Evaluation of O&M system

100%

80%

60%

40%

NN

20%

0%
1999 2000 2001

Year

O good M not good

1999 2000 2001

‘D good M not good [ unknown ‘

Figure 5.30 Evaluation of Functioning and Skills of Water Point Committee

(2) Repair and Maintenance of Facilities
As most of the wells have been functioning well since the completion of construction in
1997 and the Study Team did most of the repairs during the study period, it was found
that WPC caretakers did the repairs in only afew cases. Those repairs were minor such
as removing damaged U-seals and putting in a new one.

Asfor cleaning, most of the wells have been kept clean by the caretakers.
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Compared to 60 % of the users not knowing how to use the hand pump tool kit in 2000,
100 % of the users knew in 2001 due to the O& M training during monitoring period.

100%
80%

60%
40%
20%
0% 1999 2000 2001
Year

‘l good M not good [ never bought [0 unknown ‘

Figure 5.31 Availability of Spare Parts

100%
80%
60%

40%

20%

0%

1999 2000 2001

Year

‘I Good M Not good O Unknown ‘

Figure 5.32 Availability of Tool Kits
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(3) Communication System
We found that users gave up trying to repair their hand pumps, even the hand pump that
was not functioning in No.67 in June 2000, and did not request any assistance from
MRD or PDRD even though the notification system for O&M (see Figure 5.33) and a
Maintenance Order Form are indicated in the Operation and Maintenance Manual
distributed to every WPC from March to April, 1999.

More additional information such as addresses, telephone numbers, names of people in
charge, etc., on MRD and PDRD need to be distributed to the WPC.

> VvDC

Information

Village

Level

i

: Break Down wpC .

; Information

i Hand Pump < Caretakers

1

: Minor Repair

i A

[ APPSR EREPRUE U PSPPI
Provincial _ | . S s L P e e

Level

2 Major Repair &

! Well Rehabilitation Provincial Back-up Teams |

i (PDRD)

1

i

3 O Y !
National __ | . o L e )

Level

Major Repair &
Well Rehabilitation Central Hand Pump

Monitoring Unit (DRWS)

Figure 5.33 Notification System for O&M

(4) Recording of Maintenance, Repairs and Spare Parts
A Form of Maintenance History is availabe in the Operation and Maintenance Manual
distributed to every WPC from March to April 1999. However, WPC has not yet made
records of repair and maintenance. WPC has no records of storage of spare parts either.

The caretakers of WPC need to receive training in recording skills.
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5.1.5 Organizational and Activity Indicators

(1) Size of membership (number of registered users)
The number of registered users in the twenty pilot villages was monitored from 1999
through 2001 and the results are shown in Table 5.4. It was first confirmed in May
1999 in the baseline survey and the number of users was then monitored in the 2000
and 2001 monitoring surveys.
The average number of usersin one village was 34.5 in 2001, while in 2000 it was 34.7
as shown in Table 5.4. Both the 2000 and 2001 monitoring surveys showed that 60 %
of villages registered 21 to 50 users (see Figure 5.34 and Figure 5.35). Prominent
changes observed in the 2001 monitoring survey are the shift of the highest zone of the
user number from 21~30 in 2000 to 41~50 and the user increase in thel~10 user zone.
A sharp decrease in the number of users could be observed especialy in Prey Veng and
Compong Speu in the 2000 monitoring survey due to the introduction of private hand
pumps, and the bad taste and smell of the water from JICA hand pumps. The 2001
monitoring survey showed that the total number of users had slightly decreased from
the previous year. A striking decrease in users was observed in two villages in Prey
Veng and one village in Svay Rieng due to the introduction of private hand pumps. A
user increase was confirmed in one village each in Ta Keo, Compong Speu and Peri-
Urban since new families moved into the villages and registered as users.
Table 5.4 Number of Users Registered in Pilot Study Villages
No oo vil Number of users
rovince illage June, 2000 June, 2001

) May, 1999 No. Fluctuation No. Fluctuation

1 | Peri-urban Khvet 56 57 +1 60 +3

2 Peri-urban Mean Chey 55 30 -25 50 +20

3 | Svay Rieng Koy Tra Bek * 10 - 107 +0

4 Svay Rieng Trapaing Thmor * 50 - 4 -46

5 Svay Rieng Dok Por 19 21 +2 21 +0

6 Svay Rieng Cham Kar Leiv * 23 - 24 +1

7 Svay Rieng Toul Khpos * 42 - 42 +0

8 | Takeo Prech 54 110 +56 136 +26

9 | Takeo Prey Maok 35 43 +8 43 +0

10 | Takeo Trapaing Thmor 30 29 -1 31 +2

11 | Takeo Ta Pen 13 16 +3 16 +0

12 | Kandal Svay Kraom 37 38 +1 38 +0

13 | Kandal Krang Svay 41 40 -1 43 +3

14 | Kandal Angkor Chey 27 27 +0 29 +2

15 | Prey Veng Ka Kou 113 14 -99 14 +0

16 | Prey Veng Russei Tvear 127 32 -95 24 -8

17 | Prey Veng Kok Trom Kha * 20 - 3 -17

18 | Prey Veng Prey Phdau 24 17 -7 17 +0
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No Number of users
Province Village May. 1999 June, 2000 June, 2001
Y, No. Fluctuation No. Fluctuation
19 | Kompong Speu Sre Kak 72 45 -27 45 +0
20 | Kompong Speu Kiri Raksmey 94 30 -64 39 +9
Total 797 694* - 689* -

Note: * showed that user registration was not completed as of May, 1999.
*1 Average number of users in one village as of June, 2000 was 34.7. (694/20= 34.7)
*2 Average number of users in one village as of June, 2001 was 34.5. (689/20=34.45)
" Estimated number of users

1) 2000 M onitori ng survey Number of users (2000)
Base: Total interviewed village (20) ‘
Number of Users (2000) | No. | (%) unknown —?
1t0 10 1 5% 91-110 !
111020 3 15% 5 71-90f0
21to 30 6] 30% 2 5170 !
311040 3 15% o 41-50 ‘ ‘ b3
411050 3[ 15% £ 3140 ‘ ‘ b 3
51to 70 1 5% Z 2130 ‘ ‘ y
7110 90 o o% 11-20 | | y 3 6
91 to 110 1 5% 1-10E J1 ) -
unknown 2| 10% 0 1 2 3 4 5 6
Total 20| 100% Number of villages
Figure 5.34 Number of users (2000)
2) 2001 Monitori ng survey Number of users (2001)
Base: Total interviewed village (20)
Number of Users(2001) | No. | (%) unknown 1
1to 10 4 20% 111-150 1
11to 20 1 5% £ sin 1 5
21to 30 4] 20% S aso
31040 3 15% b s ‘ ‘ 3
411050 5| 25% £ e | | s
511070 1 5% z 1
111-150 1 5% o 4
unknown 1 5% 0 1‘ 2‘ 3 - :
Total 20| 100%
Number of villages

Figure 5.35 Number of users (2001)

(2) Frequency of meetings
While the 2000 monitoring survey confirmed the average number of meetings held by
VWC/WPC in the year before was 1.5 times, the 2001 monitoring survey confirmed
double of that (3.0 times). Thisis because the frequency of meetings sharply increased
to a monthly basis in two villages, Cham Kar Leiv and Mean Chey as shown in Table
5.1

As can be seen in both the 2000 and 2001 survey results, holding meetings once to
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three times a year are the most common practice accounting for 70~75 % of the total.
Although three to four villages did not hold meetings every year, only one village
among them has never organized formal meetings before since there were only three
users and they live next to each other.

1) 2000 Monitoring survey
Base: Total interviewed village (20) 2000 Monitoring survey
Number of meetings held
(2000) ) No. | (%) I
1 6] 30% £ othersor0 = 3
2 7 35% g 4 1
o)
3 2| 10% 5 e 3 2
4 1 5% Fi 2 ‘ ‘ — 7
Othersor 0 3| 15% £ iE : : 3 6
unknown 1 5% = 0 2 4 6 8
Total 20| 100%
Number of villages
Figure 5.36 Number of meetings held (2000)
2) 2001 Monlton ng wrvey 2001 Monitoring survey
Base: Total interviewed village (20)
Number of meetings held
(2001) ’ No. (%) more than 5 J| 3
0 3] 15% 3 4§ 0
1 4] 20% 58 3 ‘ ‘ — ¢
2 6| 30% = 2
3 4 20% 23 1 — 6
4 o 0% s
More than 5 3| 15% 0' 1” 2” 3” . 5 .
Total 20| 100%
Number of villages

Figure 5.37 Number of meetings held (2001)

(3) Amount of savings generated

65 % of the pilot villages (13 out of 20 villages) never collected user fees. The
remaining 35 % (7 out of 20 villages) collected it but one village spent all of it on
repairs, therefore, six villages had savings as of June 2001. Asshown in Table 5.3, the
savings ranged from 4,200 to 50,000 Riel. Cham Kar Leiv and Mean Chey had the
highest savings of 24,000 Riel and 50,000 Riel, respectively. Although the 2000
monitoring survey confirmed that the savings were kept unused, some villages used
savings by the time the survey team visited the villages in June 2001 for repairs, and
purchasing soil to protect hand pumps from floods, etc.

On the whole, the amount of savings is extremely small. The highest savings of Mean
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Chey are equivalent to US$12.8™ only. Thiswill not be sufficient for repairing a hand
pump. Although villagers insist that they are confident in collecting money from users
if aJICA hand pump is broken, it is highly recommended that the user fee is collected
regularly. In some villages in which the user fee was not collected and there were no
savings, VWC/WPC members purchased necessary maintenance materials at their own

expenses.

1) 2000 Monitoring survey

Base: Total interviewed village (20)

Amount of savings (2000) | No. | (%)

20001-25000R 1| 5%

15001-20000R 2| 10% . unknown

10001-15000R 2| 10% 5 nooollection

5001-10000R 2| 10% £  5001-10000R

No collection 11| 55% & 10001R-15000R

Unknown 2| 10% 3 15001R-20000R

Total 20| 100% 20001R-25000R
0

2000 Monitoring survey

B11

@ f
[ee]

2 4

Number of villages

Figure 5.38 Amount of savings (2000)

2) 2001 Monitoring survey

Base: Total interviewed village (20)

Amount of savings (2001) | No. | (%)

More than 25001R 1| 5%
20001-25000R 1 5% 2
5001-10000R 2| 10% 3
1000-5000R 2| 10% §
Spent 1] 5% &
Never collected 13] 65% (;)Su
Total 20(100%

never collected

spent 1
1000-5000 R 2
5001-10000R 2

20001R-25000R 1
More than 25001R 1

2001 Monitoring survey

4 6 8

N E

0

10

Number of villages

12

14

Figure 5.39 Amount of savings (2001)
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5.1.6 Assisting Capacity at Each Government Agency

(1) Technical Visit By Government Staff

Figure 5.40, Figure 5.41, Figure 5.42 and Figure 5.43 show the frequency of visits to
the village by the government staff. MRD and PDRD staff often visit the village to see
the conditions of the hand pump, therefore, in 2000, 80% replied that MRD staff come
to the village “sometimes “and 100 % for the PDRD staff. On the other hand, in the
same year, 15 % replied that District and Commune staffs come “sometimes’. The
above-mentioned means that the government staff are merely checking the states of the
hand pumps but not repairing them. However, frequency of visit to the village by the
government staff decreased in 2001. Technical intervention by government staff shall
be reinforced in the implementation stage.

‘I:I sometimes M no interv O unknown ‘

Figure 5.40 Technical Intervension by DRWS

100%
80%
60%
40%

20%

0%

1999 2000 2001
Year
‘I:I sometimes M no interv O unknown ‘

Figure 5.41 Technical Intervention by PDRD
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(2)

100%

80%

60%
40%
20%
o 1999 2000 2001
Year
‘D sometimes M no interv O unknown ‘

Figure 5.42 Technical Intervention by District

1999 2000 2001
Year
‘D sometimes H no interv O unknown ‘

Figure 5.43 Technical Intervention by Commune

Storage of Spare Parts

A minimum of spare parts and tools were provided to WPC and the caretakers were
given atraining of hand pump maintenance during the Study Period. The Study Team
also recommended that some spare parts of hand pumps should be stored at the PDRD
warehouse to be used as a future spare supply for the WPC. But there was no stock of
gpare parts of hand pumps at PDRD, District and Commune levels.

Therefore, in order to procure the primary stock of spare parts, the Study Team
distributed the standard spare parts to PDRD in 2001 in the following quantities.
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Level Organization Quantity (set)
Central Hand Pump Monitoring Unit DRWS 4
Provincial Backup Teams PDRD, Peri-Urban 3
Provincial Backup Teams PDRD, Svay Rieng 5
Provincial Backup Teams PDRD, TaKeo 6
Provincial Backup Teams PDRD, Kandal 3
Provincial Backup Teams PDRD, Prey Veng 5
Provincial Backup Teams PDRD, Kompong Speu 2
Total 28

When the spare parts in the WPC run out, WPC can purchase new spare parts from
PDRD. And when the stock of spare partsin PDRD is finished, PDRD shall purchase
additional spare parts as new stock from the following sole agent with the money
gained from selling previous spare parts to WPC.

Name Person in Charge Address Phone
PPS Mr. Prasad PO Box 2063, PP IIl, #32,|023-213452
International Street352, Phnom Penh 023-363125
Co,, Ltd 023-722417(fax)

®3)

(4)

Repair Team

There are some experienced MRD and PDRD technica staff that are familiar with the
maintenance and repair of the hand pumps. They are capable of organizing a repair
team. However, ateam was not officially organized. In addition, such skilled technical
personnel are not presently found at the District and Commune levels,.

Notification System

According to the notification system (see Figure 5.33) proposed by the Study Team, if a
hand pump is damaged seriously, beyond the capabilities of the village community,
provincia or national support isnecessary.

The method of requesting spare parts was explained to the users. Moreover,
maintenance and spare parts order forms were aready prepared and distributed by the
Study Team. Therefore, it is recommended that the MRD and PDRD prepare a tariff of
regular maintenance and repair of the facilities together with a price of the spare part A
list of existing person in charge of this system is shown in (Table 5.5).
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Table 5.5 List of the Person in Charge of the Notification System for O&M

Level Organization Name of Personin Address Phone
Director Charge
Centra Hand | DRWS Dr. Mao Saray | Mr. Sam Bonal | Kampuchea Krom Blvd. | 023-883272
Pump Rd #139, Phnom Penh
Monitoring
Unit
Provincid PDRD, Mr. Sam Than | Mr. Phan Sarun | #271, Trapaing Chhuk | 011-864459
Backup Teams | Peri-Urban Village, Tuek Thla
Commune, Russel Keo
District
Provincial PDRD, Mr.Mey Lonn | Mr. Sao Sam | Soun Thmei Village, | 044-945717
Backup Teams | Svay Rieng Ouern Prey Chhlak Commune,
Svay Rieng District
Provincid PDRD, Mr. Thor Sen Mr. Pak Choun | Chak Village, Roka Krau | 016-872558
Backup Teams | TaKeo Commune, Doun Keo
District
Provincia PDRD, Mr. Chap | Mr.UnChann | Ta Khmau Village, Ta | 016-823948
Backup Teams | Kanda Moch Khmau Commune, Ta
Khmau District
Provincia PDRD, Mr. Tauch | Mr. Ney Khon | Village No.3, Kampong | 043-944502
Backup Teams | Prey Veng Setha Leav Commune, | 043-348026
Kampong Leav District
Provincia PDRD, Mr. Im Sam | Mr. Chhim | Svay Krovanh Village, | 012-881874
Backup Teams | Kompong Speu | An Mony Chhbar Mon District
(5) Maintenance Recording Skills

Recording skills are one of the most important factors needed to communicate with
outsiders and review their activities. If the hand pump undergoes several breakdowns
or needs spare parts, the date it breaks down, the date it is repaired, the repair cost, the
cause of the breakdown, and the person handling the repair should be recorded in the
form for records as proposed by the Study Team. However, there are no records of
repairs and maintenance at any government levels. MRD and PDRD staff need to be
Trained in recording skills.
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5.2 Social and WID Issues

5.2.1 Method of Monitoring

In order to monitoring social and WID issues, a questionnaire for family users (in 20 villages,
5 sample families per village), observation of the village, and a semi-structured interview with
women users were carried out by C/P and the study team. These studies took place under
respect of autonomy of MRD/DRWS staffs and PDRD staffs and enough communication
among the study team members.

The questionnaire for the families (the households survey) was conducted twice (at the first
and third monitoring study) in order to compare the results to that of the baseline study in
1999. The main objective of the household survey was to study the use of the hand pumps
and water, the effect of hygiene education and the people's will to participate in order to
analyze the change one year and two years after the hand pumps were installed and to apply
the results into planning a participatory operation and maintenance system.

Semi-structured interviews with women (at the third monitoring, in 18 villages) were
conducted to get an understanding women'’s use of the water supplies. The objective of these
interviews was to learn women’s real opinions, which are difficult to obtain in the household
surveys. The dataobtained in the interviews are more reflective of the true situation.

5.2.2 Use of JICA HPs

The JICA HPs are used for drinking, cooking, washing, bathing and animal-raising unless
there isbig problem in quality and quantity of water. Especially, in Peri-Urban and Kompong
Speu, the JICA HPs are appreciated with its high water quality and the number of users is
increasing in some villages. Some people from neighboring villages come to fetch water at
JICA HPs and the people from the villages that own the HPs are tolerant to them. In the dry
season, the HPs are especially important for residents in peripheries for procuring safe water.

(1) Water for Drinking
Figure 5.44 shows JICA HPs are used for 60 % of drinking water in the dry season and
40 % in the rainy season. In 2000 and 2001, there is a dight decrease, which is due to
the fact that users who are not familiar with the taste of JJICA HP's water prefer
rainwater, and in some villages, private hand pumps are becoming more popular.
However, since it is not likely that the use rate will continue to decrease, this figure
(60 % in dry season, 40 % in rainy season) should be placed as a fixed rate. The same

5-31



The Study on Groundwater Development in Southern Cambodia

result was for cooking water.
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Figure 5.44 Main Drinking Water Source before and after JICA HP (Dry season & Rainy
Season)

The following figure gives additional information on drinking water. Since 1999, more
than 40 % of the households have answered that JJCA HP water was their favorite
water. As storing rainwater depends on the weather, the rate of use of JICA HPs

depends also on the weather.
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
unknown 1‘5‘{1 r‘iver 2%
1999 JICA HP 44%
dug well 1%
river 1% ug well 6% other HPA4% |drivate
HP
2000 rainwater 36% JICA HP 47% 1%
grivate
HP
2001 rainwater 44% JICA HP 44% %
unknown 4% dug well 4%
Ounknown Mrainwater [Opond [Oriver [Olake [Odugwell OJICA HP [Oother HP Oprivate HP Mtown water

Figure 5.45 Favorite Drinking Water after JICA HP
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(2)

Water for Washing and Bathing

After installing JJCA HPs, their water has been used for drinking, cooking, washing,
bathing and raising animals. The following figure shows the changes of place for
washing and bathing between before and after the installation of JCA HPs. After
installation, both in 2000 and 2001, more than 70 % of households use JICA HPs for
washing and bathing, therefore, it can be said that the JICA HPs have become a stable
water source for them.

0 10 20 30 40 50 60 70 80 % 0 10 20 30 40 50 60 70 80 %
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unknown é‘%% unknown 79,
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Figure 5.46 Change of Washing Place and Bathing Place

Increase of private hand pumps and children users of JICA HPs

For reasons of increased income and its convenience, the number of private hand
pumps is increasing. The price of installation is around 200,000 Riel, materials, parts,
boring and installation fees included. There is a tendency to own private hand pumps,
particularly in Svay Rieng and Prey Veng, and the number of users of JJICA HPs is
decreasing in some villages.

However, as the operation of private hand pumps is difficult for children, they often use
JICA HPsin the village where thr number of users of the JICA HPsis decreasing. Ina
village, for example, the registered number of users has decreased, but the JICA HP is
Situated just next to a primary school (160 students) and it plays a very important role
for children. The local residents need to be informed of the use of HPs by neighboring
schools and hospitals even in villages where the number of private hand pumps is
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increasing, and installation and management of JICA HPs needs to be discussed.

The following figure shows the person who fetched water after instalation of JCA
HPs. At first (in 1999), the percentage of children (both male and female) who fetched
water was only 4 %, however the percentage increased to 24 % in 2000 and 29 % in
2001. The reason for this change is not just because they were given a new chore, but
also because the pumps are easy to use even for small children. In the daytime,
children are the main users of JICA HP for bathing and drinking water. It is necessary
to take children-users into consideration as regular users even when adult use another
SOurces.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1999 adult male 53% adult female 43% 1
2000 |4 adult male 38% | adult female 32% | ohild male 2]3%
B 10% !
2001 | adult male 29% | adult female 26% | child male 3%
unknown 15% 12%

Ounknown [Oadult male Oadult female Echild male Mchild female Caged male [aged female

Figure 5.47 Person Who Fetched Water after installation of JICA HP (multiple answer)

In addition, as private hand pumps break down easily and their users are partly dependent on
JCA HPs, the JICA HPs give them security al through the year.

(4)

Increase of migrant workers

The number of migrant workers from villages to towns is increasing. This is due to
poor rice crops because of the flood from the previous year (farmers cannot prepare
seeds and fertilizers) and postponement of rice planting because of a delay in the rainy
season in the present year. However, the basic reason is that more and more farmers
cannot get enough cash income without going out to work in town. The family
situations of the migrant workersin the pilot villages are as follows.

m  Whole familiesthat stay and work in town during off-season (dry season)

m  Husband that stay in town all year round and while their wives look after their
family and farm.

s Woman-headed families that depend entirely on income from work in town
(going back to their villages in weekends)

= Young members of a family (both men and women) that work in town during
weekdays and go back to their villages on weekends.
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The influences of the increase in migrant workers on use of JJCA HPs and water use:

The number of users decrease

Members of VWC/WPC are not in villages

The pumps are used mainly early in the morning and in the evening and on
Sundays because users are in village only early in the morning and in the evening
and weekends.

Water fetching and washing hours are concentrated in the early morning and at
night because only women work on farms during daytime. They usually wash
clothes on weekends.

Women prefer to install private hand pumps closer to their houses because they
work both at home and on the farm.

Without men, especialy in the faming season, water fetching is very hard for
women and they use a water source based on convenience rather than safety.
Women use nearer water sources. They drink the water without boiling it even
though they know it is better boiled.

More people have used hygiene facilities(toilet), more people want to instal
them.

5.2.3 Water Quality and Quantity

The evaluation on water quality and quantity of JJCA HPsis higher in the dry season than the
rainy season. In dry season, they use water from the pumps for purposes that they do not use

it for in rainy season. The reasons are:

They can store rainwater easily by using roofsin the rainy season.

Many people prefer the taste of rainwater to that of JJICA HPs.

JICA HPs require more time for washing clothes than dug wells and private hand
pumps because their one stroke gives less water than others.

And there are various opinions in a single village about water quality and quantity of JICA

HPs. There are some households that never use rainwater for sanitary reasons and there are
some who live close to JICA HPs but use river water for drinking.

For improving the hygiene of the residents, it is necessary not only to give sustainable and

regular hygiene education but also to apply visual typed educational materials for people who

areilliterate.
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(1)

(2)

Water quality of JICA HPs
The main factor of judging water quality isif it is drinkable or not.

The most important factor for drinking water is taste and smell. The standard of taste
and smell is rainwater. In 3 villages (1 in Ta Keo, 2 in Kandal) among 20 villages
people do not at al drink the water of JICA HPs. In 2 villagesin Ta Keo, people use
the water of JJICA HPs for drinking but not for rice cooking because the water turns
yellow when it is heated and has a bad taste). In these 2 villages, they use rainwater
and dug well water for cooking. Women strongly request better quality water from
JICA HPsfor cooking.

In addition, even people who did not use JICA HPs use it after installing an IRD which
is very efficient from the viewpoint that people’s biggest interest about water is obtaing
drinking water.

In many villages, they leave water over night to improve its quality (reducing iron
smell). Itisone of their customs.

Water quantity of JICA HPs

More people complain that JICA HPs with IRDs pump less per stroke. It takes too
much time, especially for washing as it requires large amount of water. When installing
an IRD, the study team taught them to remove the IRD when they need a large amount
of water, and leave it when using the HPs for drinking and cooking. In the monitoring,
C/Ps taught users again the appropriate operation of IRDs. However, in some JICA
HPs it was difficult to use for washing because the color of the clothes is changed by
the.

There are some complaints from users of JCA HPs without IRD. Most of the
complaints are due to concentration of the hours the pumps are used. Some women
users propose installation of simple water tanks to store water and the establishment of
users rules about using hours.

= As most women wash clothes in the morning or/and evening, HPs constantly
being used during these hours. Some villages established a rule that one person
can make 52 strokes (about 30 liters) at atime in the morning and evening.

m Inthefarming season (rainy season), the hours the wells are used concentrated in
the morning and evening.

= Women cannot fetch water during the daytime because they work on the farms so
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they do it in the morning and/or evening.

s Some JICA HPs are crowded on Sundays with young women and FHH who
work in towns and go back to villages on weekends.

m  Compared with hand pumps of shallow level (20 to 30 meters), JICA HPs give
less water per stroke.

In spite of the complaints listed above, JCA HPs are important water sources for
washing in the dry season. Getting water as clear as rainwater in the dry season isvery
helpful for women to wash and bathe.

5.2.4 Women and Water Use

It is not too much to say that “all the housework is connected with water”. Usually, both men
and women fetch water, but the role shifts to women or children in families which men are
out for work in town or in FHHs(female headed households). Under this condition, women
would like to use JICA HPsfor all purposes.

According to the interviews in the pilot villages, women answered that the heaviest work for
them is rice planting/harvesting. Cooking/dishing up and washing clothes are the most time-
consuming housework for them, which are heavy burdens in busy season for farming. Access
to a water source has a big influence on their daily lives. Easy access to safe water leads
directly to a reduction of work for women. In addition, the procurement of safe water in
terms of health, especially keeping children from diseases, is a matter of high concern for
women. According to the questionnaire in the pilot villages, many women wish to have more
knowledge about hygiene and health. At the same time, JICA HPs are the only water source
fthat children can use safely. It is quite preferable for mothers that children can drink and
frequently bathe with safe water.

(1) Female Headed Households in the pilot study area

The following figure shows water use of JCA HPs by FHHs (femae headed
households) and the other households. In the Households Survey, 20 out of 100
households are FHHs. The data displayed in this figure is from the Households Survey
in 2001. The most remarkable part of this analysisis that FHHs show more increased
factors for cooking, washing, bathing and for animals in comparison with the other
households (for al the purpose except for drinking and for agriculture). The other
households show more decreased factors (for almost all purposes), however FHHs
show no decreased factors for washing, bathing, animals.
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It is necessary that the FHHs who are considered as the weak in society use JICA HPs
for more various purposes.
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Drinking I e AP Increased

Cooking 13% Factors
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Washing M 18%
Bathing M 18%
Animal M 16%
Agriculture —JI%%
Other purpose # 7

Drinking
Cooking | FHHS
Washing % E O Others

Bathing "7 2%

Animal ) 2%

Agriculture E{" 1%

: Decreased
: Other purpose [ gy Factors

: no change F 1%
e

Figure 5.48 Change of Water Use after JICA HP for Female Headed
Households(FHHs) and Others in 2001

The following figure presents the benefits of JCA HPs of FHHs and the other
households. In 2000, 30 % of FHHs answered that thanks to JJICA HPs, their water
source become nearer, but in 2001, 24 % of them mentioned new benefits such as *can
save money” and “can save timeg”. At the same time, the answer “decrease of illness’
increased. For FHHs, JICA HPs do not only provide a close water source, but they also
bring them side effects such as reduction of disease and time saving. Meanwhile, there
was no big difference in the answers from 2000 and 2001 among the other households.
An increased number of the other households mentioned “can save time” and “decrease
of illness” asthe FHHs did.
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Figure 5.49 Benefits of JICA HP for Female Headed Households(FHHs) and Others

The following figure shows the method of drinking water of FHHs and the other
households. Before hygiene education, 47 % of FHHs drank water directly and 43 %
boiled water. After hygiene education, the percentage of those who drank directly
decreased to 43 % and those who boil water increased to 55 %. However, compared
with the other households, 10 % more FHHs drank water directly and 10 % less FHHs
It could be gathered from this case that FHHs are busier than the other
households with housework and farming and have no time for boiling water, and they
cannot apply their knowledge of hygiene into daily life.

boil water.
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Figure 5.50 Method of Drinking Water (2001, before and after hygiene education)

5-40

40%




Monitoring Report Chapter 5 Results of Questionnaire Survey

(2)

Operation and Maintenance in WID

a) VWC/WPC activities

b)

Members of VWC/WPC are shown in the following figure. 60 % of VWC/WPC
members are male, 80 % in VWC only. Since establishment, male members have
dominated the committees. However, women participate as caretakers of WPC, and
women or girls do most of the daily cleaning. There are many women who want to
become a committee member for the reason that they want to continue to use JICA HPs
for along time and to participate in decision-making. In future, arrangements need to
be made to let positive women participate more in the committees. In the first stage of
establishing a committee, women appear to be passive because of a lack of
comprehension about the activities, but they become more positive once they
understand the activities and the importance of HPs. For making good use of women
resources, some strategies that should be taken into consideration are, for example,
starting a committee with small number of members and adding one by one, year by
year.

Women

Men
Women 48%

Men 92%
80%

Members of VWC Members of WPC
Figure 5.51 Members of VWC and WPC

Operation and Maintenance issues

Women users request a brush for cleaning, a litter bin, and a fence (to keep children
from playing around HPs, to prevent dumping garbage). Basically, discussions among
users is the most required solution for management issues, but people are not yet
familiar wiht having a constructive discussion. It is necessary to promote a system in
which women can put their useful ideas into practice.

On the other hand, there are many women who do not know how to inform when a HP
gets broken. We need another explanation to users about maintenance and management
of HPs not only when installing them but also once users are accustomed to HP
operation.
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c)

d)

Facilities around HPs (washing place, water tank, bathroom for women)

There are many people who desire an extension of the platforms for a washing place. It
is difficult to do for reasons of hygiene, but it is possible to install a facility separate
from the platform. And also, many people wishes to have water tanks to store water to
use not only for washing but also for bathing. It may save time for housework as well.

Many young women wish to have a bathroom close to HPs for bathing. Villagers bathe
several times a day, but young women cannot bathe at ease because some HPs are
situated along a main traffic route and some are installed in a conspi cuous place.

Hygiene facilities

Because bushes are being used less as toilets, people wish to have latrines installed;
Women (especialy young women) strongly requested this. But they do not want a
public toilet, if it has to be shared with others, with 2 to 4 families at most. Villagers
want to construct a toilet by themselves if they can be provided cement-rings and
latrines (US$ 20 in al).

5.2.5 Findings and Recommendations

Although there is difference between the farming season and the off-season, it seems that
people require more convenience in water use because of physical burdens on women and
increasing migrant workers. However JICA HPs play the following important roles in the
pilot villages:

Very valuable water source for FHHs

Reduction of women’s housework

Easy and safety water facility for chidren

Important water source for villagers including neighbor villagersin the dry season
Guarantee of safe water all through the year

Based on the above points, the recommendations introduced from the monitoring are:

a)

b)

Enrichment of peripheral facilities
Make use of HP water more convenient by installing simple water-tanks, washing
places and bathrooms for women.

Enforcement of hygiene education
Conduct sustainable and regular hygiene education by developing visual educational
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d)

f)

)

materials according to the level of literacy of the people who are busy working at home
and on farms avoiding the busy season for farmers.

Enforce hygiene education in cooperation with schools and village health centers
especialy for mothers and expectant mothers who have a big influence on children’s
health and who pay attentions to sanitary conditions.

Installation of hygienic facilities
Provide materials for or subsidize the installation of latrines.

Consideration to FHHs

FHHs are busier than the other households with housework and farming, so they cannot
apply their knowledge of hygiene into daily life. However they understand the
secondary effectiveness of JICA HP such as reduction of disease and time saving. The
number of FHHs in avillage should be considered one of the criteria of a project.

Consideration to children

Children use more JICA HPs for bathing and drinking water than other water sources
because it is easier to use. Take children users into consideration as regular users even
when adult use another sources. And also the water condition of schools and hospitals
need to be examined.

Involvement of women

It is necessary to establish a system in which women can participate positively in
VWC/WPC. Evauate appropriately the importance of preventive maintenance and
cleaning and give people guidance in applying women'’sideas.

Empowerment of VWC/WPC

Direct VWC/WPC to change members under discussion among users when some
present members are always away from the village or do not take part in the committee.

5-43



The Study on Groundwater Development in Southern Cambodia

The Data Analyses of the Households Survey

The following are the main data anal yses of the households survey from 1999 to 2001.:

Table 5.6 Change of Water Use after JICA HP

2000 2001 2000 2001

increased factor increased factor | decreased factor | decreased factor
drinking 63 ( 14.3%) 63 ( 14.0%) 12 ( 21.8%) 17 ( 246% )
cooking 66 ( 15.0%) 63 ( 14.0%) 10 ( 18.2%) 17 ( 246% )
washing 84 (191%) 85 ( 18.9%) 6 ( 10.9%) 7 ( 10.1%)
bathing 83 ( 18.9%) 86 ( 19.2% ) 7 (127%) 7 ( 10.1%)
animal 72 ( 16.4%) 75 (16.7%) 7 (127%) 8 ( 11.6%)
agriculture 51 ( 11.6%) 52 ( 11.6%) 7 ( 127%) 7 ( 101%)
other purpose 21 (. 48%) 25 ( 56%) 2 ( 36%) 1 ( 14%)
unknown - ) - ( =) 0 ( 00%) 4 ( 58%)
no change - ( -) - ( -) 4 ( 73%) 1 ( 14%)

Compared with 2000 and 2001,there is no big difference among increased factors for change
of water use. Meanwhile, in terms of the decreased factors, “drinking” got 12 points (21.8 %)
in 2000 and 17 points (24.6 %) in 2001 and "cooking" got 10 points (18.2 %) in 2000 and 17

points (24.6 %) in 2001.

Table 5.7 Change of Water Use after JICA HP for FHHs and Others

2000 2000 2001 2001

female headed others female headed others
unknown 0( 0.0%) 0( 00%) 0 ( 0.0% ) 4 ( 1.0% )
increased for drinking 13 (. 140%) 50 ( 124%) 12 (. 11.8%) 51 ( 12.3%)
increased for cooking 13 ( 140%) 53 ( 13.2% ) 13 ( 127% ) 50 ( 12.0% )
increased for washing 14 (. 15.1%) 70 ( 17.4% ) 18 ( 17.6% ) 67 ( 16.1%)
increased for bathing 14 (. 15.1%) 69 ( 17.2% ) 18 ( 17.6% ) 68 ( 16.3% )
increased for animal 13 ( 140%) 59 ( 14.7%) 16 ( 15.7%) 59 ( 14.2%)
increased for agriculture 10 (. 10.8% ) 41 ( 10.2% ) 10 ( 9.8% ) 42 (. 101% )
increased for other purpose 3 ( 3.2% ) 18 ( 45%) 7 ( 6.9% ) 18 ( 4.3% )
decreased for drinking 2 ( 2.2% ) 10 (  25%) 3 ( 2.9% ) 14 ( 3.4% )
decreased for cooking 2 ( 2.2% ) 8( 20%) 3 ( 2.9% ) 14 ( 3.4% )
decreased for washing 2 ( 2.2% ) 4(C 10%) 0 ( 0.0% ) 7 ( 1.7% )
decreased for bathing 2 ( 2.2% ) 5 12%) 0 ( 0.0% ) 7 ( 1.7% )
decreased for animal 2 ( 2.2% ) 5(  1.2%) 0( 00%) 8 ( 1.9% )
decreased for agriculture 2 ( 2.2% ) 5( 12%) 1 ( 1.0% ) 6 ( 1.4% )
decreased for other purpose 0 ( 0.0% ) 2( 05%) 0 ( 0.0% ) 1 ( 0.2% )
no change 1 ( 1.1% ) 3(C 07%) 1 ( 1.0% ) 0 ( 0.0% )
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2000: There are more increased factors and less decreased factors among households others
than female headed households.

2001: Conversely from 2000, there are more increased factors among female headed
households but more deceased factors among others, and, there is no answer for “decreased
for washing, bathing and for animal”, in particular.

Table 5.8 Main Drinking Water(Rainy season & Dry season)

1999 2000 2001 1999 2000 2001
Rainy season Rainy season Rainy season Dry season Dry season Dry season
unknown 1 10%) 0 ( 00%) 3 ( 30%) 2 (. 20%) 2 ( 21%) 4 ( 40%)
rainwater 73 (73.0%) 40 ( 421%) 47 (47.0%) 0 ( 00%) 2 (21%) 4 (40%)
pond 3 ( 30%) 0 ( 00%) 0 ( 00%) 21 ( 21.0%) 8 ( 84%) 10 ( 10.0%)
river 1 10%) 2 (21%) 1 10%) 10 ( 100%) 1 C 11%) 4 ( 40%)
lake 1 10%) 0 ( 00%) 0 ( 00%) 6 ( 60%) 0 ( 00%) 0 ( 00%)
|dug well 20 ( 20.0%) 6 ( 63%) 4 ( 40%) 52 ( 520%) 8 ( 84%) 8 ( 80%)
lpurchase of water 0 ( 00%) 0 ( 00%) 0 ( 00%) 3 ( 30%) 0 ( 00%) 1 10%)
private HP - -) 3 (32%) 6 ( 60%) - -) 2 ( 21%) 7 ( 70%)
other HP 1 10%) 4 ( 42%) 0 ( 00%) 6 ( 60%) 4 ( 42%) 0 ( 00%)
JICA HP - -) 40 ( 421%) 39 ( 39.0%) 0 ( 00%) 68 ( 71.6%) 60 ( 60.0%)
town water - ( - ) - ( - ) 0 ( 00%) - ( ) i ¢ -) 2 ( 20%)

In 1999, 52 % used dug well water for drinking but in 2000 and 2001, the rate of drinking dug
well water reduced to 10 % and instead, 71.6 % drank JICA HP water and in 2001, the rate
increased to 60 %.

In 1999, 73 % answered that they drink rainwater that decreased to 44 % in 2000 and 47 % in
2001. About 40 % answered “JICA HP” in 2000 and 2001 that shows no change. We can say
that drinking water of JICA HP isfixed.

Table 5.9 Favorite Drinking Water

1999 2000 2001
unknown 1 10%) 0 ( 00%) 4 ( 40%)
rainwater 51 ( 515%) 36 ( 37.9%) 44 ( 44.0%)
pond 0 ( 00%) 0 ( 00%) 0 ( 00%)
river (20%) 1 11%) 0 ( 00%)
lake 0 ( 00%) 0 (_00%) 0 ( 00%)
dug well 1 10%) 6 ( 63%) 4 (_40%)
JICAHP 44 ( 44.4% ) 47 ( 495% ) 44 ( 44.0% )
other HP 0 ( 00%) 4 ( 42%) 0 ( 00%)
private HP - -) 1. 1.1%) 4 ( 40%)
town water - ( - ) - ( - ) 0 ( 00%)

The favorite water was from JICA HP (44.4 % in 1999, 49.5 % in 2000 and 44 % in 2001)
and rainwater (51.5 % jg in 1999, 37.9 % in 2000 and 44 % in 2001) through out the three
years.
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Table 5.10 Method of Drinking Water in FHHs and Others

1999 1999 2000 2000

female headed others female headed others
unknown 0¢ 0.0% ) 1 13%) 0( 00%) 0( 0.0% )
drink directly 8 ( 40.0%) 12 (_ 15.0%) 11 (. 423%) 49 ( 43.0%)
boil water 12 ( 60.0%) 67 (_ 83.8%) 14 (_ 53.8%) 64 ( 56.1%)
filter water 0¢ 0.0% ) 0( 00%) 0( 00%) 0( 0.0% )
leave for a while 0 ( 0.0% ) 0( 00%) 1(  38%) 1( 0.9% )

2001 2001 2001 2001
2001 before before education before education after education after education

education female headed others female headed others
unknown 1( 3.3% ) 3(  26%) 0( 00%) 3 ( 2.6%)
drink directly 14 ( 46.7%) 46 (_ 40.0% ) 13 ( 41.9% ) 35 ( 302%)
boil water 13 ( 43.3%) 60 ( 52.2% ) 17 ( 54.8%) 74 ( 63.8%)
filter water 2 ( 6.7% ) 5(  43%) 1(  32%) 3 ( 2.6%)
leave for a while 0 ( 0.0% ) 1(  09%) 0( 00%) 1( 0.9% )

1999: More FHHs drank directly (40 %) than others (15 %).

2000: There was no difference between femal e-headed households and others.

2001: In comparison to 2000, there was no change among others, 10.5 % fewer FHHs boil
water, 4.4 % more of them drank directly. After hygiene education, the result was the same as
2000. But among others, 9.8 % less of them drank directly and 31.6 % more boiled water.

Table 5.11 Main Cooking Water after JICA HP (Rainy season & Dry season)

2000 2001 2000 2001
Rainy Season Rainy Season Dry Season Dry Season
unknown 0 ( 00%) 4 (40%) 2 (21%) 6 ( 60%)
rainwater 37 ( 38.9%) 42 ( 42.0%) 1 11%) 1 1.0%)
pond 0 ( 00%) 1 1.0%) 7 ( 74%) 10 ( 10.0%)
river 2 (21%) 3 ( 3.0%) 1 1.1%) 7 7.0%)
lake 0 ( 00%) 0 ( 00%) 0 ( 00%) 0 ( 00%)
|dug well 7 74%) 7 (70%) 8 ( 84%) 8 ( 80%)
purchase of water 0 ( 00%) 0 ( 00%) 0 ( 00%) 0 ( 00%)
private HP 3 (382%) 5 ( 5.0%) 2 (21%) 7 7.0%)
other HP. 4 ( 42%) 0 ( 00%) 4 ( 42%) 0 ( 00%)
JICA HP 42 ( 442%) 38 ( 38.0%) 70 (73.79%) 59 ( 59.0%)
town water - ( -) 0 ( 0.0%) - -) 2 _( 20%)

In 2000, 73.7 % answered that they use JICA HP for cooking in the dry season, but in 2001,
the rate decreased to 59 %.

Both in 2000 and 2001, more than 40 % answered that they use rainwater for cooking in the
rainy season. 44.2 % in 2000 and 38 % in 2001 use JICA HP for cooking.
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Table 5.12 Main Washing Water Source after JICA HP (Rainy season & Dry season)

2000 2001 2000 2001
Rainy Season Rainy Season Dry Season Dry Season
unknown 3 (32%) 5 ( 50%) 3 (32%) 8 ( 80%)
rainwater 30 ( 31.6%) 40 ( 40.0% ) 0 ( 00%) 1 1.0%)
pond 1 11%) 0 ( 00%) 4 ( 42%) 2 _( 20%)
river 2 (21%) 3 (30%) 0 ( 00%) 3 _( 30%)
lake 0 ( 00%) 0 ( 00%) 0 ( 00%) 0 _( 00%)
|dug well 3 ( 32%) 3 ( 30%) 5 ( 53%) 8 ( 80%)
purchase of water 0 ( 00%) 0 ( 00%) 0 ( 00%) 0 ( 00%)
private HP 3 ( 32%) 5 ( 50%) 1 1.1%) 6 ( 6.0%)
other HP. 3 ( 32%) 0 ( 00%) 4 ( 42%) 0 _( 00%)
JICA HP 50 ( 52.6%) 44 ( 44.0%) 78 ( 82.1%) 71 ( 71.0%)
town water - ( - ) 0 ( 00%) - ( - ) 1 ( 1.0%)

In 2000, about 50 % answered that they use JICA HP for washing in the rainy season, but in
2001, it decreased to 44%. And the rate of use of rainwater increased from 31.6 % in 2000 to
40 % in 2001.

In 2000, about 80 % answered that they use JICA HP for washing in dry season, but in 2001,
the rate decreased to 71 %.

Table 5.13 Change Washing Place by JICA HP

2000 2000 2001

before JICAHP after JICAHP after JICAHP
unknown 5 ( 53%) 6 ( 6.3%) 7 ( 70%)
pond 25 (26.3%) 1 1.1%) 0 _(00%)
river 18 (18.9%) 0 (_00%) 1 (. 1.0%)
lake 2 (21%) 1 1.1%) 0 ( 00%)
lake/pond - C ) - -) i ¢ -)
|dug well 24 (253%) 3 (32%) ( 10%)
other hand pump 5 ( 53%) 1. 1.1%) 0 ( 00%)
private hand pump 2 (. 21%) 0 ( 00%) 0 ( 00%)
dug well/ hand
pump -« -) - -) - -)
JICAHP - ( =) 76 ( 80.0% ) 73 ( 73.0%)
at home 14 (147%) 7 ( 74%) 18 ( 18.0%)
others 0 ( 00%) 0 ( 00%) 0 ( 00%)

Before installing JJCA HP, many people washed at ponds and lakes, but after JICA HP, 80 %
washed at JJCA HP in 2000 and 73 % in 2001. It can be said that washing at JICA HP has
been established.
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Table 5.14 Change of Bathing Place by JICA HP

2000 2000 2001

before JICA HP after JICA HP after JICA HP
unknown 5 ( 53%) 4 ( 42%) 7 ( 70%)
pond 24 (253%) 2 (21%) 0 ( 00%)
river 18 ( 18.9% ) 0 ( 00%) 2 (20%)
lake 2 (21%) 1 11%) 0 ( 00%)
lake/pond - ( -) - ( -) - ( -)
|dug well 26 ( 274%) 3 ( 32%) 3 ( 30%)
other hand pump ( 42%) 4 ( 42%) 0 ( 00%)
private hand pump (21%) 0 ( 00%) 0 ( 00%)
|dug well/ HP - -) - -) - ( )
JICAHP - ( -) 77 ( 81.1% ) 75 ( 750% )
at home 14 ( 147%) (. 42%) 13 ( 13.0%)
others 0 ( 00%) 0 (. 00%) 0 ( 00%)

The change of bathing place is similar to that of washing place. 81.1 % bathed at JJICA HPin
2000 and 75 % in 2001, which implies that JCA HP has been established as a bathing place.

Table 5.15 Change of Frequency of Washing/Bathing by JICA HP

1999 1999 2000 2001

Frequency of Frequency of Frequency of Frequency of
washing bathing washing/bathing washing/bathing

unknown - ( ) - ( ) 6 ( 6.3%) 6 ( 6.0%)

0 1 1.0%) 1 1.0%) - -) - -

1 5 ( 50%) - -) - C =) -« )

2 17 ( 17.0%) - -) - C =) -« )

3|31 ( 310%) - -) -« ) - C =)

4] 15 ( 150%) - -) - -) - -)

5 7 ( 70%) - -) -« -) - -)

more than 6] 24 ( 24.0% ) - ( -) - ( -) -« )
less than 5 - < =) 5 ( 50%) -« ) -« )
less than 10 - < =) 8 ( 80%) -« ) -« )
less than 15 e ) 47 (470%) -« =) - =)
less than 19 - =) 1 ( 10%) - < -) -« -)
more than 20 - ( -) 38 (380%) - ( -) -« -)
increased - D) - ) 69 ( 726%) 70 ( 70.0%)
decreased - =) - ( =) 5 ( 53%) 12 (12.0%)
no change - ( -) - -) 15 ( 15.8%) 12 ( 120%)

To the question of whether the frequency of washing and bathing had changed since 1999,
72.6 % (69 points) answered “increased” in 2000 and 70 % (70 points) in 2001.
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Table 5.16 Reason for Not Using JICA HP

2000 2001

unknown 2 (21%) (. 9.0%)
it is far 1 11%) (3.0%)
bad taste 16 ( 16.8%) 27 ( 27.0%)
bad water quality (21%) 5 ( 50%)
difficult to use (00%) (00%)
insufficient

quantity 4 (. 42%) 0 ( 00%)
it is broken 0 ( 00%) 0 ( 00%)
no need 4 ( 42%) 6 ( 6.0%)
not applicable 66 ( 69.5% ) 50 ( 50.0% )

The dominant reason for not using JICA HP is bad taste of water. The rate of “bad taste” was
16.8 % in 2000 and 27 % in 2001.

Table 5.17 More Women Fetch Water after JICA HP

2000 2001
unknown 2 ( 21%) 4 ( 40%)
ves 45 (474%) 56 ( 56.0% )
no 48 ( 505%) 40 ( 40.0%)

In 2000, about the half answered that women fetch water more than before installing JICA
HP, in 2001, the rate increased dlightly to 56 %.

Table 5.18 JICA HP gave more Burdens on Women

2000 2001
unknown 17 17.9%) 24 (240%)
ves 28  (295%) 48 ( 48.0% )
no 50 ( 526%) 28 ( 280%)

In 2000, 29.5 % answered that JICA HP put a bigger workload on women, and in 2001, the
rate increased to 48 %.
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Table 5.19 Frequency of Water Fetching at Traditional Water Sources

1999 2000 2000 2001 2001
dry season rainy season dry season rainy season

unknown 12 ( 120%) 25 ( 26.3%) 34 ( 358%) 7 70%) 11 ( 11.0%)

1 17 ( 17.0%) 9 ( 95%) 35 ( 36.8%) 8 ( 80%) 30 ( 300%)

2 38 ( 38.0%) 26 ( 27.4%) 14 (147%) 29 (29.0%) 20 ( 20.0%)

3 16 ( 16.0% ) 21 (22.1%) 6 ( 63%) 14 ( 140%) 3 ( 30%)

4 5 ( 50%) 6 ( 63%) 0 ( 00%) 10 ( 100%) 1 10%)

5 7 _(70%) 3 (32%) 1 11%) 2 _(20%) 0 ( 00%)

more than6) 5 ( 50%) 2 (21%) 1 C 11%) 1 10%) 0 ( 00%)
0 - ( ) 3 ( 32%) 4 ( 42%) 29 (29.0%) 35 ( 350%)

In 2000,in both the dry and rainy seasons, only 3~4 % answered “0 times’ for frequency of
water fetching at traditional water sources. In 2001, 29 % in the dry season and 35 % in the
rainy season did not fetch water at traditional water sources, which means that the place for
fetching water has changed.

Table 5.20 Person who Fetched Water before JICA HP

1999 2000 2001
unknown 0 ¢ 0%) 2 (20%) 11 ( 108%)
adult male 61 (  61%) 47 ( 47.5%) 45 ( 44.1%)
adult female 37 ( 37%) 32 (323%) 30 ( 294%)
child male 1 ( 1% ) 6 ( 6.1%) 9 ( 88%)
child female 1 ( 1% ) 9 ( 91%) 5 ( 49%)
aged male 0 ( 0% ) 2 (20%) 1 ( 1.0%)
laged female 0 ( 0% ) 1. 10%) 1 1.0%)

In 1999, the rate of children male and female was only 2 %, but it increased in 2000 (15.2 %)
and in 2001 (13.7 %).

Table 5.21 Person who Fetches Water after JICA HP

1999 2000 2001
unknown 0 ( 00%) 4 ( 39%) 15 ( 146%)
adult male 53 ( 53.0%) 38 ( 36.9%) 29 ( 282%)
adult female 43 ( 43.0%) 32 (31.1%) 26 ( 252%)
child male 1 10%) 10 ( 97%) 12 11.7%)
child female 3 (. 30%) 14 ( 136%) 17 ( 165%)
aged male 0 _( 00%) 2 (19%) 1 ( 1.0%)
laged female 0 ( 00%) 3 (29%) 3 ( 29%)

In 1999, the rate of adults was extremely large (96 %), but it decreased in 2000 (68.7 %) and
2001 (53.4 %). The rate of children was 4 % in 1999 and it increased by 20~30 % in 2000
and 2001.
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Table 5.22 Person who Fetches Water in FHHs and Others

female headed others female headed others
1999 before JICA HP) before JICA HP after JICA HP after JICA HP

unknown 0¢ 0.0% ) 0( 00%) 0(C 00%) 0¢ 0.0% )
adult male 10 (_ 500%) 51 ( 638%) 9( 450%) 44 ( 550%)
adult female 10 ( 500%) 27 ( 338%) 11 (. 55.0%) 32 ( 400%)
child male 0( 00%) 10 13%) 0( 00%) 10 13%)
child female 0¢( 0.0% ) 1 1.3%) 0( 00%) 3¢ 3.8% )
aged male 0( 0.0% ) 0( 00%) 0( 00%) 0( 0.0% )
aged female 0 ( 0.0% ) 0( 00%) 0( 00%) 0 ( 0.0% )
female headed others female headed others

2000] before JICA HP) before JICA HP after JICA HP after JICA HP

unknown 1( 5.3% ) 1(C 13%) 3( 150%) 1 1.2% )
adult male 5( 263%) 42 ( 525%) 5( 250%) 33 (  398%)
adult female 9( 474%) 23 (288% ) 9( 450%) 23 ( 277%)
child male 2 ( 105%) 4( 50%) 1(  50%) 9( 108%)
child female 2 (__105%) 7( 88%) 2( 100%) 12 ( 145%)
aged male 0( 0.0% ) 2 ( 25%) 0(  00%) 2 ( 2.4% )
aged female 0 ( 0.0% ) 1(  13%) 0( 00%) 3 ( 3.6% )
female headed others female headed others

2001] before JICA HP) before JICA HP after JICA HP after JICA HP

unknown 3 (  150%) 8 ( 98%) 4 (200%) 11 133%)
adult male 9 ( 45.0%) 36 ( 439%) 2 (100%) 27 ( 325%)
adult female 6 ( 300%) 24 ( 29.3%) 6 ( 300%) 20 ( 241%)
child male 1( 5.0%) 8 ( 9.8% ) 2 (100%) 10 ( 120%)
child female 1(  50%) 4( 49%) 5( 250%) 12 145%)
aged male 0( 0.0% ) 1 1.2%) 0( 0.0% ) 1( 1.2% )
aged female 0 ( 0.0% ) 1(  1.2%) 1 ( 5.0% ) 2 ( 2.4% )

1999 Before installing JICA HP, the percentage of adult males and adult females who fetched
water was almost equal among FHHs. Among others, 80 % of those in charge of fetching was
male. After JICA HP, the number of adult males who fetched water among FHHs decreased
by 5 %. Among others, the percentage of adult males decreased by 55 %.

2000 Among FHHs, more than 40 % of those who fetched water were adult females. There
was no big difference after installing JICA HP. Among others, JICA HP helped to decrease
the number of adult males who fetched water from 52.5 % to 39.8 %but there was a relative
increase in that of children and aged people.

2001 Among FHHSs, JICA HP helped to decrease the number of adult male who fetched from
45 % to 10 % and increased that of female children from 5 % to 25 %. Among others, the
number of adult males and females decreased by 5~10 %and increased that of children both
male and female.
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Table 5.23 Understanding of VDC, VWC and WPC in FHHs and Others

1999 1999 2000 2000 2001 2001

female headed others female headed others female headed others
unknown 0( 0.0% ) 1( 09%) 0( 00%) 0( 0.0% ) 0( 0.0% ) 4 ( 2.3% )
VDC 1( 3.7%) 6 ( 57%) 6 ( 18.8%) 25 ( 16.1%) 7 ( 175%) 37 ( 21.1%)
VWC 8 ( 29.6%) 24 ( 226%) 9 ( 281%) 57 ( 36.8%) 14 ( 35.0%) 57 ( 326%)
WPC 6 ( 22.2%) 32 (302%) 8 (250%) 58 ( 374%) 17 ( 425% ) 67 ( 383%)
no 12 ( 444%) 43 ( 40.6% ) 9 ( 281%) 15 ( 9.7% ) 2 ( 5.0% ) 10 ( 5.7% )

1999: In comparing the FHHs and others, the participation rate isin reverse.

2000 : 20~30 % of FHHSs participate in each committee, 18.8 % in VDC. Among others,
40 % participate in each VWC and WPC, with a particularly low participation rate of 16.1 %
inVDC.

2001: In contrast with the past 2 years, there is little difference between FHHs and others.

Table 5.24 Frequency of Diarrhea (babies)

1999 2000 2001

unknown 0 ( 00%) 0 ( 00%) 3 ( 30%)

0 85 ( 85.0%) 77_( 81.1%) 80 ( 80.0%)

1 2 (20%) 4 ( 42%) 3 ( 30%)

2 0 ( 00%) 5 (53%) 3 ( 30%)

3 6 ( 6.0%) 3 (32%) 5 (50%)

4 2 ( 20%) 4 ( 42%) 2 ( 20%)

5 2 (20%) 1 11%) 1 10%)

more than 6 3 (. 30%) 1 1.1%) 3 ( 3.0%)

80 % answered “0 times’ for baby's diarrhea throughout the three years. In 1999, 13 %
answered “3 to 6 times’, but in 200 and 2001, only 10 % answered “1 to 4 times’. Therateis
decreasing.

Table 5.25 Frequency of Diarrhea (children)

1999 2000 2001

unknown 0 _( 00%) 0 ( 00%) 7 (70%)

0 74 (74.0%) 72 ( 75.8%) 66 ( 66.0%)

1 9 (90%) 6 ( 6.3%) 4 (40%)

2 6 ( 6.0%) 7 (74%) 5 ( 50%)

3 6 ( 6.0%) 1 11%) 5 ( 50%)

4 1 10%) 2 (21%) 3 ( 30%)

5 1 10%) 4 ( 42%) 3 ( 3.0%)

more thanb 3 ( 30%) 3 ( 32%) 7 ( 70%)

Compared with babies, the answer “0 times’ among children was 70 % throughout the three
years. In 1999, the most dominant answer was “1 to 3 times’, but in 2000 and 2001,
frequency is scattered from 1 time to 6 times, appearing to increase.
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Table 5.26 Frequency of Diarrhea (adults)

1999 2000 2001

unknown 0 ( 00%) 0 ( 00%) 5 ( 50%)

0 62 (62.0%) 57 ( 60.0%) 65 ( 650%)

1 10 ( 10.0%) 5 (53%) 5 ( 50%)

2 5 ( 50%) 10 ( 10.5% ) 9 ( 9.0%)

3 9 ( 9.0%) 7 ( 74%) 7 (7.0%)

4 5 ( 50%) 3 (32%) 1 10%)

5 2 (20%) 6 ( 63%) 3 ( 30%)

more than6 7 ( 70%) 7 ( 74%) 5 ( 50%)

60 % of adults answered “0 times’ throughout the three years. 23 % in 1999, 24.2 % in 2000
and 16 % in 2001 got diarrhea 3~6 times, which means that the number of people who got
diarrhea several times has decreased.

Table 5.27 Other Diseases

1999 2000 2001
unknown 42 (416%) 12 ( 125%) 22 (210%)
cold 8 ( 79%) 9 ( 94%) 7 ( 67%)
headache 1 10%) 2 (21%) 1 10%)
fever 28 (277%) 27 ( 28.1%) 32 ( 305%)
typhoid 6 ( 59%) 5 (52%) 5 ( 48%)
skin disease 1 10%) 1. 1.0%) 0 ( 00%)
stomachache - < -) 4 (42%) 1 1.0%)
others 15 (149%) 6 ( 63%) 4 ( 38%)
no disease - -) 30 ( 31.3%) 33 ( 314%)

Fever is the most dominant disease apart from diarrhea and 30 % get fevers each year. A
remarkable point is that 41.6 % answered “unknown” in 1999 which reduced to 10~20 % in
2000 and 2001, as well as the fact that about 30 % answered "no disease” in 2000 and 2001.
This may be because they have been paying more and more attention to their health.
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Table 5.28 Frequency of Jar Cleaning in FHHs and Others

1999 1999 2000 2000
female headed others female headed others

unknown - - - - 0 ( 00%) 1 ( 1.3% )

0 1 50%) 4 ( 50%) 0( 00%) 1 1.3%)

1 2 (10.0%) 5 ( 63%) 0 ( 00%) 8 ( 104%)

2 1 ¢ 5.0% ) 10 ( 12.5%) 6 ( 333%) 14 ( 182%)

3 2 (_100% ) 5 ( 63%) 0( 00%) 15 ( 195%)

4 4 (200%) 26 ( 325%) 1( 56%) 8 ( 104%)

5 1(  50%) 6 ( 75%) 1 (  56%) 8 ( 104%)

6 3 (_150%) 1 13%) 0( 00%) 1( 13%)

7 0( 0.0% ) 0 ( 00%) 1 ( 56%) 4 ( 5.2% )

8 1 (  50%) 3 ( 38%) 3 ( 167%) 1 1.3%)

9 0 ( 0.0% ) 0 ( 00%) 5 ( 27.8%) 14 ( 18.2%)

more than 10 5 ( 250%) 20 ( 25.0%) 1 (  56%) 2 ( 2.6% )
2001 2001 2001 2001

2001 before education | before education after education after education
female headed others female headed others

unknown 0 ( 00%) 5 ( 63%) 0( 00%) 4 ( 50%)

0 7( 350%) 14 ( 175%) 1( 50%) 2 ( 25%)

1 0( 0.0% ) 17 ( 21.3%) 1 50%) 10 (. 125%)

2 4 (200%) 9 ( 11.3%) 5 ( 250%) 14 ( 17.5%)

3 5 ( 250%) 17 ( 21.3%) 6 ( 30.0%) 24 ( 30.0%)

4 2 (_100% ) 5 ( 63%) 1(  50%) 9 ( 113%)

5 0( 0.0% ) 3 ( 38%) 3 ( 150%) 6 ( 7.5% )

6 1 (  50%) 2 (25%) 0( 00%) 1 13%)

7 0 ( 00%) 2 (25%) 1(  50%) 2 ( 25%)

8 0( 0.0% ) 0 ( 00%) 1 ( 50%) 1 1.3% )

9 1 (  50%) 6 ( 75%) 1(  50%) 7( 88%)

more than 10 0 (  00%) 0 ( 00%) 0 ( 00%) 0 ( 0.0% )

1999: More others answered “4 times’ and more FHHs answered “ 6 times”.

2000: 10~20 % more FHHs answered “2 times, 8 times, 9 times’ than others.

2001: 35 % of FHHs answered “0O times’ before hygiene education but after hygiene
education, the rate of “0 times’ deceased by 5 %, “5 times’ increased by 15 % and “1~3
times, 7~8 times’ increased by 5 %.
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Table 5.29 Place of Excrement Disposal in FHHs and Others

2000 2000 2001 2001

female headed others female headed others
unknown 9 (_ 50.0%) 41 ( 53.2% ) 1 5.0% ) 9 ( 11.3%)
homestead/
near house 2 (. 11.1%) 3 39%) 1 50%) 6 ( 7.5% )
farm 7 (  389%) 23 ( 29.9% ) 13 ( 65.0%) 39 ( 48.8%)
burn 0( 0.0% ) 1 13%) 0 ( 0.0% ) 0 ( 0.0% )
communal
disposal place 0 ( 0.0% ) 0( 00%) 0 ( 0.0% ) 0 ( 0.0% )
bury 0( 0.0% ) 5(  65%) 0 ( 0.0% ) 0 ( 0.0% )
collect in the pit 0( 0.0% ) 3(  39%) 5 ( 250%) 26 ( 325%)
latrine 0( 0.0% ) 1 1.3%) 0(  00%) 0( 0.0% )
others 0 ( 0.0% ) 0( 00%) 0 ( 0.0% ) 0 ( 0.0% )

2000: 38.9 % of FHHs and 29.9 % of others answered “farm”.

2001: The answer of “farm” increased by 15 % among both female-headed households and
others. The answer of “bury” increased from 3.9 % to 32.5 % among others and from O to
25 % among FHHSs.

Table 5.30 Benefits of JICA HP

2000 2001
unknown 8 ( 84%) 5 ( 43%)
can get safe water 5 ( 53%) 3 ( 26%)
decrease of illness 8 ( 84%) 15 ( 130%)
easy to use 6 ( 63%) 10 ( 87%)
nearer water source 17 (17.9%) 6 ( 52%)
can use for agriculture 13 ( 13.7%) 14 ( 12.2%)
can save money 5 ( 53%) 5 ( 43%)
can save time 6 ( 63%) 18 ( 15.7%)
no change 25 ( 263%) 39 (33.9%)
others 0 ( 00%) 0 ( 00%)
enough water 2 _(21%) 0 ( 00%)

In 2000, 6.3 % answered that they can save time thanks to JJCA HP and the rate of this
answer increased to 15.5 % in 2001. On the other hand, 17 % answered “ nearer water source”
in 2000, but the rate of this answer decreased to 5.2 % in 2001.
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Table 5.31 Benefits of JICA HP for FHHs and Others

2000 2000 2001 2001

female headed others female headed others
unknown 1( 5.6% ) 7(C 91%) 0( 0.0% ) 5( 5.6% )
can get safe water 1 ( 5.6% ) 4 (  52%) 1( 4.0% ) 2 ( 2.2% )
decrease of illness 2 ( 111%) 6 ( 7.8% ) 4 (. 16.0%) 11 122%)
easy to use 0¢( 0.0% ) 6( 78%) 3( 120%) 7¢( 7.8% )
nearer water source 6 ( 333%) 11 ( 143%) 3 ( 120%) 3( 3.3% )
can use for agriculture 4 222%) 9( 11.7%) 2 ( 8.0% ) 12 ( 133%)
can save money 0( 0.0% ) 5( 65%) 1( 4.0% ) 4 ( 44% )
can save time 0( 0.0% ) 6 ( 7.8% ) 5( 200%) 13 (. 144%)
no change 4 222%) 21 ( 273%) 6 ( 240%) 33 36.7%)
others 0¢( 0.0% ) 0(C 00%) 0¢( 0.0% ) 0( 0.0% )
enough water 0 ( 0.0% ) 2 26%) 0 ( 0.0% ) 0( 0.0% )

In 2000, 7 % of others answered “easy to use, can save money, can save time” but no FHHs
gave those answers. In contrast, more FHHs answered "nearer water source, can use for
agriculture" than others.

In 2001, 36.7 % of others and 24 % of FHHs answered “no change’. Compared with last
year, the answers “easy to use’, “can save money”, “can save time” increased this year,
especialy that of “can save time’, which increased by 20 %.

Table 5.32 Problems of JICA HP

2000 2000 2001 2001

female headed others female headed others
unknown 1 ( 5.6% ) 7 91%) 0 ( 0.0% ) 5 ( 5.6% )
can get safe water 1 ( 5.6% ) 4(  52%) 1 ( 4.0% ) 2 ( 2.2% )
decrease of illness 2 ( 111%) 6 ( 7.8% ) 4 (. 16.0%) 11 122%)
easy to use 0¢( 0.0% ) 6( 78%) 3( 120%) 7¢( 7.8% )
nearer water source 6 ( 333%) 11 ( 143%) 3( 120%) 3( 33% )
can use for agriculture 4 (. 222%) 9 ( 11.7%) 2 ( 8.0% ) 12 ( 13.3%)
can save money 0( 0.0% ) 5( 65%) 1( 4.0% ) 4 ( 44% )
can save time 0( 0.0% ) 6 ( 7.8% ) 5( 200%) 13 (. 144%)
no change 4 222%) 21 ( 27.3%) 6 ( 240%) 33(  36.7%)
others 0¢ 0.0% ) 0(C 00%) 0¢ 0.0% ) 0¢( 0.0% )
enough water 0 ( 0.0% ) 2 ( 26%) 0(  00%) 0 ( 0.0% )

The answer “unknown” for problem of JCA HP increased from 78.9 % in 2000 to 95 % in
2001, which means that there are fewer obvious problems.
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Table 5.33 Benefits of Project in FHHs and Others

1999 female headed others
unknown 0¢( 0.0% ) 1 11%)
no benefit 2 ( 9.5% ) 2(  23%)
nearer water
source 2 ( 9.5% ) 8 (  92%)
improved water
quality 4 19.0%) 14 ( 16.1%)
improved water
quantity 2 ( 9.5% ) 8( 92%)
improved public
health 4 (  19.0%) 27 ( 31.0%)

2001 female headed others
reduced work load 6 (  286%) 27 ( 31.0% )
other benefits 1 ( 4.8% ) 0( 00%) unknown 0¢( 0.0% ) 8 ( 6.6% )
no benefit 0 ( 0.0% ) 0 ( 0.0% )

2000 female headed others nearer water source 9 ( 213%) 20 ( 16.5%)
unknown 1¢ 5.6% ) 4(  52%) improved water quality 4 121%) 22 ( 182%)
no benefit 1( 5.6% ) 0( 00%) improved water quantity 3( 9.1% ) 2 ( 1.7% )
nearer water improved personal
source 2 111%) 10 ( 13.0%) health 4 ( 121%) 18 ( 14.9%)
improved water
quality 5( 278%) 14 ( 18.2%) improved public health 0¢ 0.0% ) 0¢( 0.0% )
improved water
quantity 0( 0.0% ) 6 (  78%) reduced work load 0( 0.0% ) 2 ( 1.7% )
improved public
health 0¢ 0.0%) 13 ( 16.9%) other benefits 3 ( 9.1% ) 7( 5.8% )
reduced work load 5( 278%) 15 ( 19.5%) save money 1 3.0%) 0( 0.0% )
other benefits 3 16.7%) 13 ( 16.9% ) don't worry about water 0( 0.0% ) 1( 0.8% )
save money 0( 0.0% ) 2 ( 2.6% ) easy to use 4 121%) 18 ( 149%)
don’t worry about
water 1(  56%) 0(C 00%) save time 5( 152%) 23 ( 19.0%)

1999:Compared with others, more FHHs answered no benefits (9.5 %) and other benefits
(4.8 %). 31 % of others pointed out improvement in public health.

2000: 27.8 % of FHH pointed out improvements in water quality and another 27.8 % pointed
out areduction in workload.

2001: Compared to others, more FHH (27.3 %) answered that water source became nearer.
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Table 5.34 Needs for the Project

1999 2000 2001
unknown 1C 1.0%) 10 ( 10.8% ) 13 ( 94%)
no needs 13 (125%) 14 ( 15.1%) 5 ( 36%)
more handpumps 58 ( 55.8%) 36 ( 38.7%) 50 ( 36.2%)
better water quality 16 ( 154%) 9 ( 9.7%) 19 ( 13.8%)
more water quantity 3 ( 29%) 2 ( 22%) ( 29%)
better platform 8 ( 717%) 3 (32%) (22%)
repair tool kit 2 ( 19%) 2 (22%) 2 (. 1.4%)
spare parts 1 ( 10%) 2 (22%) ( 00%)
bathroom - ( =) 7 ( 75%) 15 ( 109%)
fence around JICA HP - =) 4 ( 43%) 5 ( 36%)
Latrines - =) ( -) 11 ( 80%)
others 2 ( 19%) 1 11%) 7 ( 51%)
fix the well - ( -) 3 (. 32%) (29%)

The dominant answer for needs for the project was “more HP" (55.7 %/58 points in 1999,
38.7 %/36 points in 2000 and 36.2 %/50 points in 2001). The answers of “bathroom” and
“latrines’ increased.

Table 5.35 Purchase of Water after JICA HP

before1 s‘)J?(QJA HP aftert?lsz)%\ HP 2000 2001
unknown 0 ( 00%) 0 ( 00%) 5 ( 53%) 5 ( 50%)
yes 15 ( 150%) 2 (20%) 5 ( 53%) 6 ( 60%)
no 85 ( 850%) 98 ( 980%) 85 ( 895%) 89 ( 890%)

Before installing JICA HP, 15 % bought water and after JICA HP, the rate of purchasing
water decreased (2 %). In 2000 and 2001, the purchasing rate stayed low (5~6 %).
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Effectiveness of Hygiene Education

5.2.6 Sanitary Conditions around the JICA Hand Pump

According to the inspection of JICA hand pumps and questionnaire surveys carried out in the
2000 and 2001 Monitoring Surveys by the JICA Study Team and the counterparts together
with PDRD staff, the sanitary conditions around JICA hand pumps have been well maintained
asawhole.

Questionnaire surveys carried out in the Baseline Survey and the 2000 and 2001 monitoring
surveys show that overall evaluation of sanitary conditions around the JJICA hand pumps by
users has been improving year by year. The users who evaluated sanitary conditions around
the JICA hand pumps as “good” accounted for only 65 % in 1999, but it increased to 80 % in
2000 and 90 % in 2001.

However, when the sanitary conditions were asked about in more detail, users who evaluated
the sanitary conditions “around the drainage” and “around the platform” as “not good”
increased by 25 % and 10 % respectively compared with the figures in 2000.

The Survey Team aso confirmed that the biggest problem regarding the environment of JICA
hand pumps was the garbage being thrown inside or around the platform or the drainage.
Although caretakers seemed to keep the platform and the hand pump vicinity clean, and they
were helping users to adopt sanitary practices, there needs to be more cooperation from users
by raising their awareness on sanitation through hygiene education.

In some villages, villagers' unique efforts were observed. For instance, fences were made to
keep animals off the platform and some villagers planted flowers around the platform.
Another village made a separate bathing place about 5 m away from the platform to keep the
platform clean and free from contamination. Since many users wash their clothes or bathe in
the platform in most of the villages at present, it is encouraged to clean the inside of the
platform after they bathe or wash clothes to keep the hand pump vicinity sanitary and clean.
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(1) Overall evaluation of sanitary condition around the JICA hand pump by users

Overall evaluation by users

[0 average
H good

O not good
[ others

Yeatr

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

Number of villages

Figure 5.52 Overall evaluation by users

(2) Around the drainage

Around the drainage

H good
[ not good

year

O unknown

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

Number of villages (%)

Figure 5.53 Around the drainage

(3) Inside of the platform

Inside of the platform

H good
[ not good

year

O unknown

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

Number of villages (%)

Figure 5.54 Inside of the platform
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(4) Around the platform

Around the platform

M good
O not good

year

O unknown

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

Number of villages (%)

Figure 5.55 Around the platform

(5) Additional observation

Additional observation O dirty
% 5% M good care
24% 4 15%
2001 - - 3% - O no good care
2% S% % g
E 2000 46% -| 21% O good environment
>—
8% [0 some parts are broken
N
1999 18% 1?% : 24% ‘| 14% ' O waste water flows in
- _ _ - open air
0%  20%  40%  60%  80%  100% L need training
Number of villages (%) O others

Figure 5.56 Additional observation

Regarding additional observations concerning the users’, emphasis was placed on whether or
not care was given sufficiently to the hand pump environment in 2000, however, in the 2001
monitoring survey, villagers attention has shifted to whether or not the hand pump
environment was good. It can be said that by 2001 VWC/WPC members had aready been
assuming their roles so that the hand pump had been taken care of. Therefore, concerns of the
villagers were directed more towards the environment itself. 43 % of villagers considered that
the hand pump environment to be good while 24 % perceived it to be dirty in the 2001
monitoring survey.
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5.2.7

(1)

(2)

Disposal of Garbage and Excrement

Garbage disposal
Organic waste is traditionally either burnt (27 % in 2000 and 35 % in 2001), disposed

of in the farm/field (28 % in 2001), or collected in a pit (26 % in 2001) in the villages
as shown in Figure 5.57. Inorganic waste is normally burnt by each household.

Place of garbage disposal

unknown

homestead/near house 48%

field/farm

Place

W 2001
0 2000

35%

burn |- Iz s Nz 0 Zd
0% 10% 20% 30% 40% 50%

Number of persons (%)

Figure 5.57 Places of garbage disposal

Excrement disposal

In most of the houses in the rural villages, there are no latrines. Villagers commented
that they preferred to find places around their houses in the open air that they could use
as a toilet. As shown in Figure 5.58, the excrement is collected in a pit or used as

fertilizer in thefield.

Place of excrement disposal

unknown

latrine 53%

homestead/near house 599%

[0}
8 field/farm
2 W 2001
collect in the pit 02000
bury
burn

0% 10% 20% 30% 40% 50% 60%

Number of persons

Figure 5.58 Places of excrement disposal
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5.2.8

Villagers daily sanitary practice on how to secure safe water was monitored through
guestionnaire surveys. The following figures, which were confirmed in the 2001 monitoring
surveys, show the comparison of villagers hygiene practice before and after hygiene
education provided by JICA/counterpart/PDRD. Hygiene education was provided in the pilot

Safe Water Use

villagesin 1999.

(1)

Distinction of containers

94% of the sample families replied that they distinguished water containers for drinking
and washing hands after they received hygiene education. The number of familieswho
distinguish containers increased by 29 % after hygiene education was provided.

Distinction of

container

Distinction of containers before and after
hygiene education

unknown

no

yes

65%
I
0% 20% 40% 60% 80%  100%

v - v

Number of persons (%)

B After
O Before

Figure 5.59 Distinction of containers
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The frequency of cleaning containers (or jars) has increased as a whole after hygiene
education was provided as shown in Figure 5.60.

Frequency of container cleaning
35
s o A
c
o
2]
s A
« 20 —— before
3]
g 15 {\/ —&— after
c 10 hﬁ
=]
25 = = \><'<//
0 1 2 3 4 5 6 7 8 9 more
than 9
times
Number of times

Figure 5.60 Frequency of container cleaning

(2) Method of drinking water
The number of sample families who drink water after they boil increased by 11.6 % (to
61.9 %) in 2001. In addition, the number of people who drink water directly from the
vessel has decreased by 8.7 %(to 32.7% )in 2001. It is considered that hygiene
education has been effective in adopting hygienic practices.

Method of drinking water before and after hygiene
education

an

£ unknown

<

= Leave for a while

el o

« 3 :

) g Filter water Aft

- | er
§ Drink directly O Before
2 Boil water 50.3%

|4 v v
0% 20% 40% 60% 80%

Number of persons (%)

Figure 5.61 Method of drinking water
The reasons why people do not boil water were further asked. It was found that those

people believed that it was not necessary to boil it as the water was safe or they were
too busy to boil water.
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Reasons for not boiling water after hygiene education

used to raw
unknown

too tired/sick
others

not applicable

no time/too busy
no need (safe
lack of firewood[ J
0 10 20 30 40 50 60

P56

Reasons

15

Number of persons

Figure 5.62 Reasons for not boiling water

(3) Use of cover for jar
The number of sample families who use covers for jars increased by 30 % (to 92 %)
after hygiene education was provided.

Use of cover for jar before and after Hygiene Educaiton

Unknown

o

>

o

%)

Y

z No W After
3 [0 Before

Yes 62%
e

= = e
0% 20% 40% 60% 80% 100%

Number of persons (%)

Figure 5.63 Use of cover for jar

(4) Hygiene education provided during the project by JICA
In the 2000 and 2001 Monitoring Surveys, the effectiveness of hygiene education in
understanding how to secure safe water was asked. In both years, 96~98 % of sample
familiesreplied it was effective as shown in Figure 5.64.
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Effectiveness in understanding how to secure safe water

Year

M effective
O not effective

O unknown

S S S D

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

Number of persons (%)

Figure 5.64 Effectiveness in understanding how to secure safe water

Whether or not hygiene education was helpful in improving hygiene conditions was
further asked. As shown in Figure 5.65, more than 95 % of the sample families replied
that it was helpful.

Helpfulness to improve hygiene condition

2%

2001

5 W helpful

> O not helpful
2000 O unknown

0

A AR,

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

Number of persons (%)

Figure 5.65 Helpfulness to improve hygiene condition

It was also found that 78 % of sample families interviewed still wish to receive hygiene
education (see Figure 5.66).
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Do you wish to receive hygiene education?

no
18%

unknown
4% H no
O unknown
Ovyes

yes
78%

Figure 5.66 Willingness to receive hygiene education

Based on the results of two years of Monitoring Surveys, it can be concluded that
hygiene education provided by JICA/counterpart/PDRD was effective and was
contributing to the improvement of villagers' hygiene conditions.

It is recommended that hygiene education shall be provided continuously. Visua aids
such as educational videos and educational panels which attract the attention of children
and illiterates would be effective since there are many illiterates who are responsible for
the health of the family and fetching water.
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CHAPTER 6 CONCLUSIONS

The followings are conclusions of the monitoring, which was conducted from June 2000 to
December 2001.

(1)

(2)

3)

(4)

Water Utilization

The pilot wells are generally utilized for all purposes. They are utilized frequently for
drinking, cooking, washing and so on in the dry season, particularly. However, the
existing water sources are also utilized at the same time and the rainwater use increases
in the rainy season. Several pilot wells of high chloride concentration are not utilized
for drinking purpose. Water fetching is arole of the adult. The male adult is mostly
engaged in water fetching. However, water fetching by children increased because of
easy accessibility and hand pump operation.

Conditions of Facilities

All the facilities are in good conditions and hand pumps are operative. However, a
breakdown and reduction in water quantity due to the falling out and abrasion of
U-seals were observed at several hand pumps. Muddy water was observed at one well
due to sand accumulation. It is therefore necessary to strengthen the PDRD support
system for the repair and maintenance of the hand pumps. There were many cracks at
the joint of the drain and the platform. The future design must take this point into
consideration. It is necessary to guide the villagers to improve drainage because
stagnant water was observed at the edge of the drain in several pilot wells.

Iron Removal Device (IRD)

Both old and improved types of IRDs are effective in reducing iron concentration less
than the WHO guideline value. However, out of 7 old type IRDs only 2 sets are being
utilized. Out of 11, 7 improved IRDs are being utilized. Most of the villagers prefer
the improved IRDs while one village is continuously utilizing the old IRD. Neither
type of IRD was used in Ta Keo Province. It is necessary to conduct dissemination
activity for the villagers on the effect of IRDs and train them for operation and
mai ntenance.

Groundwater Quality and Levels

Electric conductivity (EC) of the groundwater is high in the western side of the study
area (right bank of the Mekong River) and low in the eastern side (left bank of the
Mekong River). Iron and manganese exceed WHO guidelines in many pilot wells,
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(5)

(6)

(7)

(8)

particularly in the eastern side.  Slight concentrations of arsenic and fluoride are also
detected at several wellsin the field test.  Since the detected values are close to WHO
guidelines, it is judged that they might not affect to human health. Arsenic was not
detected in the laboratory tests. Seasonal change of groundwater level ranges from 1
to 2 m and no reduction of water quantities was observed.

Arsenic Survey in Existing Wells

The results of the surveys on water quality in 260 villages including the target village
for groundwater development, showed arsenic in 20 villages. Of the 20 villages,
arsenic concentration were more than 0.05 mg// in 11 villages. The high arsenic zone
is located in the aluvia lowland along the Mekong and Tonle-Bassac Rivers. 1t is
necessary to conduct detailed surveys for the non-target villages and guide the villagers
to stop drinking and to utilize IRD.

O&M by Community Participation

The number of the users of the pilot well is 170 in average (34 households). There are
several villages in Prey Veng and Svay Rieng where the number decreased drastically
due to diffusion of private wells. Hand pump maintenance is generally performed
well and the villagers can repair minor damage of the hand pump by themselves.
Their willingness to participate in O&M of the community is high. On the other hand,
water fees are being collected at only 7 villages out of the 20 monitored villages. The
other 13 villages collect money when the hand pump is broken. Collected fees are
utilized for repair and maintenance of the platform and IRD.

Project Benefits

The pilot well is effective in making water use more convenient as safe water can be
supplied stably throughout the year. It aso greatly reduced the time spent on water
fetching and contributed to reducing the workload of women. Children can operate
the hand pump easily and the volume of water use increased. It is also effective for
improvements in health and hygiene conditions. It isan important water source for the
people living in the villages neighboring the pilot village as well.

Effect of Hygiene Education

The resident not only utilize the pilot well but also existing water sources, therefore,
hygiene education is important. As a result of hygiene education, the residents
understood the use of safe water more deeperly than before and the practices of using
water jars and boiling of water are performed frequently. Hygiene education must be
continued systematically long into the future using visual aids and presentations.

6-2



Monitoring Report Chapter 6 Conclusions

(9) Assisting Capacity of Government
PDRD staff never visited or supported the pilot village individually except the study
team’s visit during the monitoring period. PDRD has a water supply section and staff,
however, it dose not function due to lack of equipment and fund. The MRD should

support PDRD financialy, strengthen the manpower and establish the support systemin
the future.
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(@)

(b)
©
(d)

Annex-1 Standard Operation Procedure for Well Water Sampling

Hand pump well : Remove stagnant water in the tube by lifting water by pump (approx. 5 min.).

Production well : If the pump is stopped, operate it for approx. 5 min to remove stagnant water.

Pond water : Sample water should be taken from the point as far from bank as possible.
While pumping as noted in (a), fill in the required item in the field survey sheet.
Measure As (arsenic) and dissolved iron (Fe**) using the field kit.

Measure water quality parameters of pH, ORP, EC and the temperature. Read the pH, EC and
temperature values after each value has become stable. For ORP, read the value after becoming
stable.

In case a sample contains suspended solids, shake it well in order to mix it uniformly before collecting a

sample for testing. All sample bottles shall be rinsed at least 3 times beforehand with the sampled water.

(@

(b)

(©)

(d)

Add 0.5 ml of conc. hydrochloric acid (for arsenic analysis grade) to 250 ml of the sample to be

used for arsenic testing in order to lower its pH to approximately 1, then store in a cool dark placé.

Samples to be used for the following tests should be kept in a cool dark place: Chemical Oxygen
Demand (COD), Ammonium ion, Nitrous acid ion, Nitric acid ion, Cyanide, Hardness, TDS,

Sulfate ion, Chloride ion, Bicarbonate ion, and fluoride ion.

Concerning samples to be used for testing the following metal elements, the pH should be lowered
to about 1 by adding 20 ml of nitric acid to 2.5 1 of the sample, and the samples should be stored in
a dark cool place: copper, zinc, lead, cadmium, nickel, chrome, mercury, sodium, potassium,

calcium, magnesium, etc.

Concerning samples to be used for testing dissolved arsenic, dissolved iron and dissolved
manganese, filter at the site immediately after collecting a sample, through a filter paper with a 0.45
pum mesh by applying a vacuum (if filtration is difficult because of water condition, pre-filter using
a 5 C filter paper), discard the first 50 ml of filtrate and keep the rest of the filtrate as a sample, then
lower the pH to about 1 by adding 2.5 ml of nitric acid to 250 ml of the dissolved iron and
dissolved manganese sample. In case of dissolved arsenic, add 0.5 ml of hydrochloric acid instead

and all type of samples are stored in a dark cool place.
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Annex-4 Questionnaires for Monitoring Survey




Questionnaires for Monitoring Survey (I)




The Study on Groundwater Development in Southern Cambodia

Questionnaires for

Monitoring (1) for Five Sample Households

DDate: [/ / |/ 2)Name of Village: 3)Commune:
4)District2 5)Province:

6)Name of the head of sample family: No. )
T)Classification of the sample family: A B C D E

(Please circle one)

8)Name of Monitors:

*Classification of sample families: A: A family which lives near JICA well
B: A family which lives far from JICA well
C: A family which lives about between A&B type
family
D: A family which is female-headed-household
E: A family which consists of only elder people




1. After JICA hand pump was installed, did your source of income change?

If yes, how and why?

2. After JICA hand pump was installed, did the amount of water used in your
family increase or decrease? Please tick in the brackets of water use purposes.

Increased Decreased

Drinking [ Drinking [ ]

Cooking [ Cooking [ ]
Washing [ Washing [ 1

Bathing [ ] Bathing [ ]

Water for animal [ 1 Water for animal [ ]
Agriculture [ 1 Agriculture [ ]
Others 1 ] Others [ ]

3. After the JICA hand pump was installed, did the places where you wash

cloths and bath change? From where to where?

1.Washing clothes Ifyes before JICA HP ( )
After JICAHP ( )
2. Bathing Ifyes before JICA HP ( )
After JICAHP ( )

If you answered, you use JICA HP for washing and bathing, did the frequency of

these activities increase?

Ifyes, before ( times/day)
After ( times/day)




4. What kind of attention do you pay while using JICA hand pump? (Please
circle) |

You don’t do urination and defecation near the public well.

You avoid livestock from the public well.

You don’t dump garbage near the public well.

You don’t sprinkle water near the public well.

You don’t hang out the washing on the hand pump.

& ot D

Is there any other attention? If yes, please specify:

5. Where do you dispose litter?
6. Where do you dispose excrement?

7. Which water does your family like better for drinking? [Please choose best 3]
No.1 No.2 No.3

Rainwater [ 11 11
Water of ponds [ 11 I
Water of River [ 11 11
Water of lake [ Il Il
Water of dug well [ 11 Il
Water of JICA hand pump [ 1t 11

[

Water of bore-hole by other organization 11 Il

IS A
b hd hmmd bmd b bed et

8. After hygiene education by JICA team, when does your family wash your

hands?

1. After defecation [yes : mnol
2. Before eating [yes : nol
3. After eating [yes : nol
4, Before cooking [yes : nol
5. After working [yes : nol
6. After touching livestock [yes : mnol




9. After hygiene education by JICA team, what does your family use for
washing hands?

1. Water only [yes : nol
2. Soap [yes : mnol
3. Ash [yes : mnol
4. Rice bran [yes : nol
5. Otherlplease specify what you use] [ 1

10. After hygiene education by JICA team, does your family have different
water containers for drinking and washing hands?

[yes : nol

11. After hygiene education by JICA team, how does your family drink water
from the vessel for dipping water from jar?

Drink directly from the vessel [yes : nol

Drink after boiling the water [yes : nol

In other ways [yes : mnol

Specify [ 1

12. After hygiene education by JICA team, does your family put a cover on the
jar?

[yes : mnol

13. After hygiene education by JICA team, how many times does your family
wash inside of jars per month?

[ times]

14. Is hygiene education helping you to understand how to secure safe water?
(D) yes
(In what way? <e.g. putting cover on the jar, etc.> )
(2) no

15. Is hygiene education helping you to improve your hygiene conditions?
(1) yes
(In what way? <e.g. improvement of health condition, etc.> )
(2 no




16. How many times does your family have diarrhea per year? How long does it

usually last?

Babies(0-3  years Children(4-12) Youths&
old) Adults(13-)
Child 1[Age: 1[  times]
Baby 1[Age: ][  times] [M/F][ daysl | Adultl [Age: 1[  times]
[M/F1[ daysl | Child2[Age: 1[ times] [M/FI[ days]
Baby 2[Age: ][  times] [M/F1[ days]l | Adult2[Age: 1[  times]
[M/F][ days] |Child3[Age: 1[  times] [ M / F 1
Baby 3[Age: 1[  times] [M/FI[ daysl |[  days]
[M/FI[ daysl | Child 4[Age: 1[  times] | Adult3[Age: ][  times]
[M/FI[  days] [M/FI[ days]
Child 5[Age: ][  times] | Adult4[Age: 1[  times]
[M/F1[ days] [M/FI[ days]
Adultb[Age: ][  times]
[M/FI[  days]

17. Apart from diarrea, which diseases did your family have for past one year?

Babies[0-3
oldl]

Baby 1 [Age: ]I

[
Baby 2[Age: 11

[
Baby 3[Age: 11

[ .

years

days]

daysl]

daysl

Children[4-12]

Child 1[Age: 11 ]
[ days]
Child 2[Age: 11 1
[ days]
Child 3[Age: 1[ ]
[ days]
Child 4[Age: 11 ]
[ days]
Child 5[Age: 11 ]
[ days]

Adults[13- ]

Adultl [Age: 11 ]
[ days]
Adult2[Age: ][ ]
[ days]
Adult3[Age: ]I 1
[ days]
Adult4[Age: 11 1
[ days].
Adultb[Age: 11 ]
[ days]




18. Please name the organizations that any of your family members belong to.
o | ]
o | ]

19. Do you know the activity of

1. Village Development Committee [yes : nol
2. Village Water Committee [yes : nol
3. Water Point Committee [yes @ mnol

20. Do you participate in the activity of

1. Village Development Committee [yes : mnol
2. Village Water Committee [yes : nol
3. Water Point Committee [yes : nol

If yes, which activities do you participate in?

[ ]
21. Are you willing to participate in village communal activities?
[yes : nol

If No, why?
[ ]




22. Which actual water sources does your family use most after the installation

of JICA hand pump? [Please select 3 sources which you use most. Select sources

from rain: pond: river: lake: dug well: buy water: other hand pumps and JICA

hand pumpl

(1) Drinking

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )

2. Dryseason [No. 1( ), No.2 ( ), No.3 ( )]
(2) Cooking

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )]

2. Dryseason [No. 1 ( ), No.2 ( ), No.3 ( )l

(3) Washing

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )i

2. Dryseason [No. 1 ( ), No.2 ( ), No.3 ( )l
(4) Others

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )

2. Dryseason [No. 1( ), No.2 ( ), No.3 ( )l

23. If your family does not use JICA hand pump for drinking, why not?
[ ]

24. How many times a day does your family go to traditional water sources to

fetch water?
Dry season [ times a day]

Rainy season [ times a day]

25. How many times a day does your family go to JICA hand pump to fetch
water?
Dry season [ times a dayl

Rainy season [ times a dayl




26. Who is in charge of fetching and carrying water?

Before JICA hand pump was installed [Age: 1 [Male : Female]
After JICA hand pump was installed [Age: ] [Male : Femalel

27. Do you think that, after JICA hand pump was installed, more women fetch

and carry water?

Yes [ 1
No [ 1

If yes, do you think it gives women more burden (more work)?

Yes [ 1

No [ ]
28. How is the distance to JICA hand pump (in minutes)? [ min 1
29. How is the distance to other water sources (in minutes)? [ min ]

30. Do you still buy water after JICA hand pump was installed?
[yes:no]
If Yes, why?
[ ]

31. Do you think the new JICA hand pump has improved your life in terms of

water use and other aspects? [yes : no]
1) If YES, what are good things?

[ ]

2) If NO, what are not-good things?
[ ]




3) If NO, how do you think it is improved?
[ ]

32. Does your family think that VWC and WPC are functioning very well?
Yes ( ) No ( )
If no, what are problems?

( )

33. Any other comments on JICA hand pump or the Project (good things,

problems, needs, etc.)
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The Study on Groundwater Development in Southern Cambodia

Questionnaire for Monitoring (1) on VWC and WPC

DDate: / /| [/ 2)Name of Village: 3)Commune:
4)District: 5)Province:
6)Name of VWC and WPC members:

a. Chairperson (VWC):
b. Secretary(VWO):

c. Accountant(VWC):
d. Caretaker 1(WPC):
e. Caretaker 2WPO):
f. Caretaker 3(WPC):
g. Caretaker 4(WPC):

7)Name of Monitors:
1. Actual number of user registered ( ) (Check the notebook)
If increased, why ( )
If decreased, why ( )
2. Have activities been appropriately recorded? Yes ( ) (Check the notebook)

No ( )

3. Have VWC/WPC collected money for repair from users?
Ifyes, how much/family? ( )
How many times ? ( )
How did you collect? (
How did you use them? (
How do/did you keep money?(

A N

How much money do you keep now? (

1




4. When did you collect money from users, what kind of problems did you have?

5. How many times did you hold meetings among VWC/WPC and with users in the past one

year?

VWC  ( )
WPC ( )
Users ( )

6. How often do you hold meetings?

VWC  ( ) time(s) per month
WPC ( ) time(s) per month
Users ( ) time(s) per month

7. How is the attendance situation of the committee members?




8. What kind of activities have you been doing in the past one year?

No. Name Response

1 Chairperson

2 | Secretary

3 | Accountant

4 | Caretaker 1

5 | Caretaker 2

6 | Caretaker 3

7 | Caretaker 4




9. What kind of good things did you do for hand pump maintenance?

No. Name Response
1 Chairperson
2 Secretary

3 Accountant

4 Caretaker 1

5 | Caretaker 2

6 | Caretaker 3

7 Caretaker 4




10. What are/were the problems you have/had faced in terms of hand pump maintenance?

No. Name Response
1 Chairperson
2 Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




11. What kind of support did you receive from users and/or other organizations (commune,
district, province and central government)?

No. Name Response

1 Chairperson

2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




12. Do you think that you have changed, in any sense, since you have been selected as
VWC/WPC members?

No. Name Response

1 Chairperson

2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




13. Are/were there any problems in the village or among hand pump users in terms of JICA
hand pump?

No. Name Response

1 Chairperson

2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




14. Any other opinions, if any.

No. Name Response

1 Chairperson

2 Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4
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JICA Hand Pump Participatory Monitoring Sheet
(To be filled in by Provincial Staff, VWC / WPC with the participation of users)

Date: Name of Village: Commune:
District: Province: Well No:
Population of Village: No. of users (No. of family):

Construction Date: / /  HP Type: Mark I ( ) Afridev ( )

Names of Monitors:

1. Hand Pump :

Ttems Good Not Good Remarks

Pump Condition

Yield

Function

Lubrication

Easiness of use

Hand pump tool kit
Water Use Purpose Dry season
>< Drinking ( ) Washing ( ) Cooking ( ) Others ( )
Rainy season
Drinking () Washing ( ) Cooking ( ) Others ( )
Accessibility
(physical and social)
Overall evaluation
by users
Additional
Observation:




2. Platform : (The height of embankment: Ocm 10cm  20cm  30cm )
(No. of entrance: 2 3 )
Ttems Good Not Good Remarks
Platform Condition
Drainage
Wall
Entrance
Easiness of
maintenance
Overall evaluation
by users
Additional
Observation
3. Irom Reduce Device (IRD): (Existence of IRD:  Yes No)
Ttems Good Not Good Remarks

IRD condition

Function

Easiness of use

Easiness of
maintenance

Overall evaluation by
users

Additional
Observation




4,  'Well Environment:

Items

Good

Not Good

Remarks

Around the drainage

Inside of the platform

Around the platform

Overall evaluation by
users

Additional
Observation

5. Water Quality:

Items

Good

Not Good

Remarks

Taste

If not good: Iron (

) Salty (

Flat taste ( )

)

Smell

Color

Additional
Observation




6. Operation and Maintenance (O&M):

Ttems

Good

Not Good

Remarks

O&M system in place

Availability of funds
for O&M

Availability of spare
parts

Function and skills of
Water Point
Committee

Additional
Observation

7. Technical Intervention by Level:

Levels Date

Activities

Remarks

Central
(MRD)

Provincial
(PDRD)

District

Commune

Additional
Observation

8. Other Opinions and/or Comments on JICA Hand Pump
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Questionnaires for Monitoring Survey (II)




The Study on Groundwater Development in Southern Cambodia

Questionnaires for

Monitoring (2) for Five Sample Households

DDate: / [/ / 2)Name of Village: 3)Commune:
4)District: 5)Province:

6)Name of the head of sample family: (No. )
7)Classification of the sample family: A B C D E

(Please circle one)

8 Name of Monitors:

*Classification of sample families: A: A family which lives near JICA well
B: A family which lives far from JICA well
C: A family which lives about between A&B type
family
D: A family which is female-headed-household
E: A family which consists of only elder people




1. After JICA hand pump was installed, did your source of income change?

If yes, how and why?

2. After JICA hand pump was installed, did the amount of water used in your

family increase or decrease? Please tick in the brackets of water use purposes.

Increased Decreased

Drinking [ Drinking [ ]

Cooking [ Cooking [ ]
Washing [ Washing [ ]

Bathing [ I Bathing [ ]

Water for animal [ 1 Water for animal [ ]
Agriculture [ ] Agriculture [ ]
Others [ 1 Others [ ]

3. After the JICA hand pump was installed, did the places where you wash cloths

and bath change? From where to where?

1.Washing clothes Ifyes before JICA HP ( )
After JICAHP ( )
2. Bathing Ifyes before JICA HP ( )
After JICAHP ( )

If you answered, you use JICA HP for washing and bathing, did the frequency of

these activities increase?

If yes, before ( times/day)
After ( times/day)




4. What kind of attention do you pay while using JICA hand pump? (Please circle)

;S Ot WD

You don’t do urination and defecation near the public well.

You avoid livestock from the public well.
You don’t dump garbage near the public well.
You don’t sprinkle water near the public well.

You don’t hang out the washing on the hand pump.

Is there any other attention? If yes, please specify:

5. Where do you dispose litter?

6. Where do you dispose excrement?

7. Which water does your family like better for drinking? [Please choose best 3]

8. After hygiene education by JICA team, when does your family wash your hands?

o Lt~ WD

W ® =N gD

No.1
Rainwater
Water of ponds
Water of River
Water of lake
Water of dug well
Water of JICA hand pump
Water of bore-hole by other organization

private hand pump

L B e B 5 Y s SRR s B s B s S s BN smnas |

town water

After defecation [yes : nol
Before eating [yes : nol
After eating [yes : nol
Before cooking [yes : nol
After working [yes : nol
After touching livestock [yes : nol

Il
11
I
I
11
I
Il
11
Il

No.2 No.3
I
Il
10
I
11
10
11
I
I

b bl b fd bd ) bt b




9. After hygiene education by JICA team, what does your family use for washing
hands?

1. Water only [yes : nol
2. Soap [yes : nol
3. Ash [yes : nol
4. Rice bran [yes : mnol
5. Other[please specify what you use] [ |

10. Does your family have different water containers for drinking and washing
hands?
(Before hygiene education was provided by JICA)
[yes : mnol
(After hygiene education was provided by JICA)

[yes : nol

11. How does your family drink water from the vessel for dipping water from jar?
(Before hygiene education was provided by JICA)

Drink directly from the vessel [yes : nol

Drink after boiling the water [yes : nol

In other ways [yes : mnol

Specify [ ]
(After hygiene education was provided by JICA)

Drink directly from the vessel [yes : nol

Drink after boiling the water [yes @ no]

In other ways [yes : mol

Specify [ ]
12. If you drink water without boiling even after hygiene education, please give
reasons.
( )

13. Does your family put a cover on the jar?
(Before hygiene education was provided by JICA)
[yes : nol

(After hygiene education was provided by JICA)

[yes : nol




14. How many times does your family wash inside of jars per month?
(Before hygiene education was provided by JICA)

[ times]

(After hygiene education was provided by JICA)

[ times]

15. Is hygiene education helping you to understand how to secure safe water?
(1) yes
(In what way? <e.g. putting cover on the jar, etc.> )
(2) no

16. Is hygiene education helping you to improve your hygiene conditions?

(1) yes
(In what way? <e.g. improvement of health condition, etc.> )
(2) no

17. Did you receive hygiene education before? [yes : no]

18. Do you want to receive hygiene education more? [yes : no]

If yes, how often do you want to receive hygiene education? ___time(s)/month * year

19. What kind of knowledge/information would you like to acquire regarding

hygiene?
( )




20. How many times does your family have diarrhea per year? How long does

usually last?

Babies(0-3  years Children(4-12) Youths&
old) Adults(13-)
Child 1[Age: ][  times]
Baby 1 [Age: 1[  times] [M/FI[ days]l | Adultl[Age: 1[  times]
[M/F1[ daysl |Child2[Age: 1[  times] [M/F1[ days]
Baby 2[Age: ][  times] [M/F1[ daysl |Adult2[Age: 1[  times]
[M/F1[ daysl |Child8[Age: ][  times] [ M / F 1]
Baby 3[Age: 1[  times] [M/F1{ daysl |[ daysl
[M/FI[ daysl |Child 4[Age: 1[  times] | Adult3[Age: I[  times]
[M/FI[ days] [M/FI[ days]
Child 5[Age: ][  times] | Adultd[Age: ][  times]
[M/F][ daysl [M/FI[ days]
Adult5[Age: ][  times]
[M/F][ _ days]

21. Apart from diarrea, which diseases did your family have for past one year?

Babies[0-3
old]

Baby 1 [Age: ]I
[
Baby 2[Age: 11
[
Baby 3[Age: 1]
[

years

days]

days]

days]

Children[4-12]

Child 1{Age: 11 ]
[ daysl
Child 2[Age: 1[ ]
[ daysl
Child 3[Age: ][ 1
[ daysl]
Child 4[Age: ][ 1
[ days]
Child 5[Age: 11 I
[ days]

Adults[13- ]

Adultl [Age: 1[
[
Adult2[Age: 1]
[

Adult3[Age: 1[

Adult4[Age: 1[

Adult5[Age: 1[

days]

days]

days]

days].

days]

it




22. Are there any illness or disease prevalent in your village now?
( ) Yes ( ) No
If yes, what are they? ( )

23. Please name the organizations that any of your family members belong to.
o | ]
o | ]

24. Do you know the activity of

1. Village Development Committee [yes : nol
2. Village Water Committee [yes : nol
3. Water Point Committee [yes : nol

25. Do you participate in the activity of

1. Village Development Committee [yes : mnol
2. Village Water Committee [yes @ mnol
3. Water Point Committee [yes : mnol

If yes, which activities do you participate in?

[ ]

26. Are you willing to participate in village communal activities?

[yes : no]
If No, why?




27. Which actual water sources does your family use most after the installation of
JICA hand pump? [Please select 3 sources which you use most. Select sources

from rain: pond: river: lake: dug well: buy water: other hand pumps and JICA

hand pumpl

(1) Drinking

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )]

2. Dryseason [No. 1 ( ), No.2 ( ), No.3 ( )]
(2) Cooking

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )l

2. Dryseason [No. 1 ( ), No.2 ( ), No.3 ( )i

(3) Washing

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )]

2. Dryseason [No. 1 ( ), No.2 ( ), No.3 ( )]
(4) Others

1. Rainy season [No. 1 ( ), No.2 ( ), No.3 ( )l

2. Dryseason [No.1( ), No.2 ( ), No.3 ( )i

28. If your family does not use JICA hand pump for drinking, why not?
[ ]

29. How many times a day does your family go to traditional water sources to
fetch water?
Dry season [ times a day]

Rainy season [ times a day]

30. How many times a day does your family go to JICA hand pump to fetch water?

Dry season [ times a day]

Rainy season [ times a day]




31. Who is in charge of fetching and carrying water?

Before JICA hand pump was installed [Age: ] [Male : Femalel
After JICA hand pump was installed [Age: ] [Male : Femalel

32. Do you think that, after JICA hand pump was installed, more women fetch and

carry water?

Yes [ ]
No [ ]

If yes, do you think it gives women more burden (more work)?

Yes [ ]

No [ ]
83. How is the distance to JICA hand pump (in minutes)? [ min ]
34. How is the distance to other water sources (in minutes)? [ min ]

35. Do you still buy water after JICA hand pump was installed?
[yes:no]
If Yes, why?
[ ]

36. Do you think the new JICA hand pump has improved your life in terms of

water use and other aspects? [yes : no]
1) If YES, what are good things?

[ ]

2) If NO, what are not-good things?
[ 1




3) If NO, how do you think it is improved?
[ ]

37. Does your family think that VWC and WPC are functioning very well?

Yes ( ) No ( )

If no, what are problems?

( )

88. Any other comments on JICA hand pump or the Project (good things, problems,

needs, ete.)

10
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The Study on Groundwater Development in Southern Cambodia

Questionnaire for Monitoring (2) on VWC and WPC

DDate: / [ [/ 2)Name of Village: 3)Commune:

4)District: 5)Province:

6)Name of VWC and WPC members:

a. Chairperson (VWC): Name( JIM/F] Age( ) Occupation( )
b. Secretary(VWC):  Name( JIM/F] Age( ) Occupation( )
c. Accountant(VWC): Name( JIM/FI Age( ) Occupation( )
d. Caretaker 1(WPC): Name( JIM/F] Age( ) Occupation( )
e. Caretaker 2(WPC): Name( JIM/FI Age( ) Occupation( )
f. Caretaker 3(WPC): Name( JIM/F1 Age( ) Occupation( )
g. Caretaker 4WPC): Name( JIM/F] Age( ) Occupation( )
7)Name of Monitors:

1.User registration (check the notebook)

1Actual number of households registered as hand pump user ( )
2)Actual number of population registered as hand pump user ( )
If increased, why ( )
If decreased, why ( )
3)Total number of households in the village ( )
4)Total population of the village ( )
2. Have activities been appropriately recorded? Yes ( ) (Check the notebook)
No ( )

3. Have VWC/WPC collected money for repair from users?

If yes, how much/family? ( )
How many times ? ( )
How did you collect? ( )




How did you use them? (
How do/did you keep money?( )

How much money do you keep now? ( )
4. What is your opinion about collecting money regularly for future repair from hand pump
users? Do you agree to pay?
Yes( )  No( )

If no, why? ( )

5. If money is collected for future repair, how much are you willing to pay?
( ) Riel per month

6. When did you collect money from users, what kind of problems did you have?

7. How many times did you hold meetings among VWC/WPC and with users in the past one

year?
VWC ( ) time(s)
WPC ( ) time(s)
Users ( ) time(s)

8. How often do you hold meetings?

VWC ( ) time(s) per __month(s)
WPC ( ) time(s) per __month(s)
Users ( ) time(s) per __month(s)

9. How is the attendance situation of the committee members?
Chairperson __time(s)/___time(s)

Secretary __time(s)/___ time(s)

Accountant __time(s)/__ time(s)
Caretaker 1 __ time(s)/__time(s)

Caretaker 2 _ time(s)/__time(s)

Caretaker 3 _ time(s)/__ time(s)

Caretaker 4 __time(s)/___time(s)
10. How many percent of attendants were users in the last meeting? ( %)
11. How many percent of attendants are women in the last meeting? ( %)

2




12. What is the major topic discussed in last meeting? (multiple answers are acceptable.)
(' )problems of daily operation & maintenance ( Juser fee

(' )price of user fee ( Jothers (what? )

13. What is the major opinions or complaints of men’s users and women’s users?
Men:

a. b. c.
Women:
a. b. c.

14. Do you hope that more women become members of VWC/WPC?
Yes (reason : )

No (reason : )

15. If “Yes”, what are your desirable charges for women? :
Chairperson(Yes or No), Secretary(Yes or No), Accountant(Yes or No), Caretaker(Yes
or No)

And how many women should be joining in VWC/WPC?

1 person 2 persons 3 persons 4 persons more than 5 persons

16. Do you know where to contact in case that hand pump is broken?
Yes( )  No( )




17. What kind of activities
engaged in those activities?

have you been doing in the past one year? Were you actively

No.

Name

Activities

Participation

1

Chairperson

)Very active
)Active
)Average
)Not active

Secretary

YVery active
)Active
)Average
)Not active

Accountant

)Very active
)Active
)Average
JNot active

Caretaker 1

YVery active
)Active
)Average
)Not active

Caretaker 2

)Very active
)Active
)Average
)Not active

Caretaker 3

)Very active
)Active
)Average
)Not active

Caretaker 4

)Very active
)Active
)Average
)Not active

Ve e N e N N ) LY e B e N N N D e B N N s N e P N e I N N N D N L i R W N N Ve N I e N N N P o I W W e N

f case you are not active, why?

f case you are not active, why?

f case you are not active, why?

f case you are not active, why?

f case you are not active, why?

f case you are not active, why?

f case you are not active, why?




18. What kind of good things did you do for hand pump maintenance?

No. Name Response
1 Chairperson
2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




19. What are/were the problems you have/had faced in terms of hand pump maintenance?

How are you

No. Name Response going to solve Request to PDRD
those problems?

1 Chairperson Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

2 Secretary Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

3 | Accountant Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

4 | Caretaker 1 Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

5 Caretaker 2 Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

6 | Caretaker 3 Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:

)

7 | Caretaker 4 Are there any requests to
the PDRD?
Yes(reason:

)
No(reason:




20. Do you think users are getting more cooperative for the hand pump maintenance than

before?
Chairperson (
(
Secretary  (

(
Accountant (

(
Caretaker 1 (

(
Caretaker 2 (

(
Caretaker 3 (
(
Caretaker 4 (

(

) more cooperative
) others (

) more cooperative
) others (

) more cooperative
) others (

) more cooperative
) others (

) more cooperative
) others (

) more cooperative
) others (

) more cooperative
) others (

(

) less cooperative (

) less cooperative (

) less cooperative (

) less cooperative (

) less cooperative (

) less cooperative (

) less cooperative (

)

)

)

)

)

)

)

) no change
) no change
) no change
) no change
) no change
) no change

) no change




21. What kind of support did you receive from users and/or other organizations (commune,
district, province and central government)?

No. Name Response

1 Chairperson

2 Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4




22. Do you think that you have changed, in any sense, since you have been selected as
VWC/WPC members?

No. Name Response

1 Chairperson more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

2 Secretary more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

3 Accountant more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

4 | Caretaker 1 more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

5 Caretaker 2 more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

6 Caretaker 3 more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

7 Caretaker 4 more responsible for the activities of the village
more confident about myself

villagers respect me more

no change

others

TN SN SN N N N N N N N N N N N N N N N N N SN SN N N N AN N N N N N N N N N
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23. Are/were there any problems in the village or among hand pump users in terms of JICA

hand pump?
No. Name Response
1 Chairperson
2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4

10




24. Any other opinions, if any.

No. Name Response
1 Chairperson '

2 | Secretary

3 Accountant

4 Caretaker 1

5 Caretaker 2

6 Caretaker 3

7 Caretaker 4

11
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JICA Hand Pump Participatory Monitoring Sheet
(To be filled in by Provincial Staff, VWC / WPC with the participation of users)

Date: Name of Village: Commune:
District: Province: Well No:
Population of Village: No. of users (No. of family):

Construction Date: A HP Type: Mark III ( ) Afridev ( )

Names of Monitors:

1. Hand Pump :

Items Good Not Good Remarks

Pump Condition

Yield

Function

Lubrication

Easiness of use

Hand pump tool kit
Water Use Purpose Dry season
Drinking ( ) Washing ( ) Cooking ( ) Others ( )
Rainy season
Drinking () Washing () Cooking ( ) Others ( )
Accessibility
(physical and social)
Overall evaluation
by users
Additional
Observation:




2. Platform : (The height of embankment: Ocm 10cm 20cm  30cm )
(No. of entrance: 2 3 )

Ttems Good Not Good Remarks

Platform Condition

Drainage

Wall

Entrance

Easiness of
maintenance

Overall evaluation
by users

Additional
Observation




3. Iron Reduce Device (IRD): (Existence of IRD: Yes No)
Items Good Not Good Remarks
IRD condition
O | Function
L
D | Easiness of use
I Easiness of maintenance
R ["Does 0ld IRD satisfactorily
D | remove iron?
Overall evaluation by users
IRD condition
N | Function
E
W | Easiness of use
I Easiness of maintenance
]1; Does new IRD satisfactorily

remove iron?

Overall evaluation by users

Overall evaluation between Old and New IRD: Which is better?

Additional Observation

4.  Well Environment:

Ttems Good

Not Good

Remarks

Around the drainage

Inside of the platform

Around the platform

Overall evaluation by
users

Additional
Observation




5. Water Quality:

Items Good Not Good Remarks
Hand pump Taste Ifnot good: Iron ( ) Salty (
Flat taste ( )
Smell
Color
Old IRD Taste Ifnot good: Iron ( ) Salty (
Flat taste ( )
Smell
Color
New IRD Taste If not good: Iron ( ) Salty (
Flat taste ( )
Smell
Color
Additional Observation
6. Operation and Maintenance (O&M):
Items Good Not Good Remarks
O&M system in place
Availability of funds
for O&M
Auvailability of spare
parts
Function and skills of
Water Point
Committee
Additional
Observation




7.  Technical Intervention by Level:

Levels

Date

Activities

Remarks

Central
(MRD)

Provincial
(PDRD)

District

Commune

Additional
Observation

8.  Other Opinions and/or Comments on JICA Hand Pump




mneEansagaiSrunges SisbuemN JICA

(emnegns(Sngciessgnieg, VWC/WPC

DIGEYHP RSB NIGRIY)

igle.g: ihgHly

[UEhrisgas :

inds duluwt: / / IR

TN HARILG

9. Wh

[euti : 184 ¢

-&.

TRUBHANY ©

gagni :

sl ¢ mumEw ¢ O

uInwye

3

fangeaisne

e

guRIANRNGIsaIT

TANNIsMITI eI En

B OO smrtnn O Sag7 O 1Y O

SinnNimtsing

mrhess ithgieliuaigni{imes

MIEENaEulgY &




B. inswn0h : (AndddnoiEinesngt © Ocm 10em  20em 30cm)

(SGRHHEH :

U]

anm

uinwye

W

dany

fangeine

fendistaennni

BT

15]8800Y

[EHE0

Mo g ismissl

mrhes ity rua gRi e

mIfgHNaNjuigy :




m. s nethiien (e 5 ms 1%
uinmye o G0 Ranssima
| wisnfismmsthaies
iLﬁ']S
ti | geins
9 o T
e | mosnwgesptma e
] ‘1‘ [ o
e | moinwjagesismiisel
TREI g pmItnRthRiSHe?
Mt it IuR RS
| wiendismin ettt
ip’]g
™ | el
o o ’
fon | monwgghmigme
¥ | monwpgismiise

iRl pbmitnahEitng?

MR oI Rt

Nt I ENINe W8l

TRAmMyIEIthi?

mitanjuigy




15

g8m HONERT EN6E

iglampitnsnny

Sininennn

mihw iy gniEme

migna uigy :

&, §anmngs :

uiinurye

3

fongaisen

AJtT TRIthi

[iisssny: htEnc Hai ¢ > WO

18

MRIERER | Se3thil

weosHany: thatenc Hmi o RO

migney | it

[Essdeny: tstEnc Hmi ¢ ) B O

miNsRuigy




». mingin B miiss) :

uinwys

=

Aongeime

wigismingind B mivehsinigy

miREimang mingigs 81 mitdel

MR HumA

Hem§ BUNMEIUMIHAN: AT HANHEH

MI e uTeY :

d. fisismnfagnaviignuignien ;

wflinwye R dan

H

sanseiemne

HR]BANURANAC R EATgE

T8US)

w8Isfiginsue

n

1

mIgENgR]NTgY :

G. Sagys: By w9 gAnAANTITR EYMI JICA




The Study on Groundwater Development in Southern Cambodia
WID Survey
Question:

1. Are there any problems about water quantity of JICA Hand-pump?

(Yes or No, and if “yes” what is the reason?)

2. Are there any problems about water quality of JICA Hand-pump?

(Yes or No, and if “yes” what is the reason?)

3. What is a difference of rainwater and JICA Hand-pump water?

4. Are there any inconvenience points when you are using JICA Hand-pump?

(Yes or No, and if “yes” what 1s the reason?)

5. How about for children?
(Yes or No, and if “yes” what is the reason?)

6. Do you feel a fetching water is a burden to small girls?

(Yes or No, and if “yes” what is the reason?)

7. Are there any improvement points for JICA Hand-pump including the platform and other facilities ?

(Yes or No, and if “yes” what is the reason?)

8. Do you think that more women should become members of VWC/WPC?

(Yes or No, and what is the reason?)

9. Do you know why you need to pay water user fee?
(Yes or No, and if “yes” what is the reason?)




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If you pay, how much your family can pay it per month?
( Riel per month)

When you find a broken point in JICA Hand-pump, do you know how to inform it?

Do you know about waterborne diseases?

(Yes or No, and if “yes™ what is the major disease?)

When you use water of JICA Hand-pump for drinking, do you try to boil it or not?

(Yes or No, and if “no” what is the reason?)

Did you attend any training courses for hygiene and sanitation?
(Yes or No)
Do you want to attend a training course for hygiene and sanitation?

(Yes or No, and if “yes” what is the reason?)

Do you take care of your baby’s drinking water?

(Yes or No, and if “yes” what is the reason?)

Are there any differences of water quantity for washing in dry season and rainy season?
(Yes or No)

How about before JICA Hand-pump installation?
(Yes or No)

What is the most important problem related to water?

b.

C.

What is the most difficult problem in Operation & Maintenance of JICA Hand-pump?
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