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1. Feature

This manual is prepared by the Ministry of Rural Development (MRD) and the JICA
Study Team for the purpose to achieve the village level operation and maintenance
(VLOM) and to ensure the sustainability of wells constructed in the pilot study villages.
This manual is aimed to be used by not only users but aso concerning Cambodia
government staffs.

This manual shows the methods how to repair and handle these hand pumps and

countermeasures against problems that may arise with the use of the hand pumps.

2. Guidelines for Hand Pump Facility Usage

The hand pump is public property and will be used with care.

The handle of hand pump will be operated with along and smooth motion and not
in arattling manner.

The hand pump will be used holding the end of the handle.

Children will be prohibited to play with the hand pump.

The platform will always be kept clean and the concrete surface dry.

The area designated for laundry, bathing and toilet will be located at more than 30
meters away from hand pump.

The platform and drainage shall always be kept clean.

3.Guidelines for Hand Pump Facilities Maintenance

The platform and drainage are public properties and will be kept clean at all times.
The vicinity of platform will be kept clean at all times.

Disposal like trash, leftovers, or tree leaves in vicinity of hand pump is strictly
prohibited.

The drainage canals will be kept clean at all times.

Access pit will be constructed 30 meters away from water source.

The hand pump bolts, nuts, etc., will be greased.

The hand pump bolts, nuts, etc., will be tightened.

Any damage to the platform, drainage canals surrounding embankment, etc., will
be repaired immediately.

Any defects or damage to the hand pump will immediately be reported to the
WPC who will report to PDRD for technical support.
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4. Roles of Caretakers in Technical Aspect

To conduct daily and regular inspection.

To check whether hand pump handleis functioning well.
To check whether al bolts and knots are tight.

To check whether pump axle aretight.

To check nuts are properly greased.

To check whether pump interior is clean.
5. Facility Maintenance Outdoes Repair

To make it a pleasant place of commune, the platform will be kept clean at all times.
Leaving the surrounding unclean after the conduct of various activities, e.g., bathing,
dish washing, laundry, could lead to the breeding of mosquitoes and contamination of
the water, the latter resulting from the seepage of dirty water into the well. Platforms
and drainage canals will constantly be kept clean by conducting regular inspections, to
create and maintain a clean and pretty environment.

To ensure the sustainable use of the hand pump by villagers, caretakers will regularly
conduct inspection, visually check hand pump perimeter, grease machinery coarsened
by rain and wind, and tighten loosened bolts and nuts.

6. Operation & Maintenance of Hand Pump by Caretakers

In case hand pump suffers breakdown, caretaker will effectively conduct repair or
replacement of spare parts using the tool provided. Any breakdown, however minor,
will not be left unattended.

In case of major breakdowns, caretakers will discuss any possible countermeasure with
WPC. The details of repair will be entered into the repair order form and immediately
submitted to PDRD Office. In reply, PDRD will immediately dispatch rural water
supply mechanics to the site. Water use charges will be collected from the beneficiaries
by WPC to establish water fund for operation and maintenance.

7. Explanation of Important Documents

(1) Supporting system for WPC
The communication system between village water committees and the central
government office shall be in accordance with the supporting system. In case of any
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abnormalities in the hand pump, countermeasures will be immediately taken in
accordance with the system as explained below:

1) Record of Repairs
In case the hand pump undergoes several breakdowns or needs spare parts replacement,
the date to be broke down, the date to be repaired, repair fee, cause of breakdown, and
the person handling the repair will be specified in the form for record keeping.

2) Repair Order Form
In case of major facility breakdowns, the details will be discussed with the chairperson
of WPC and entered into the order form, and PDRD will be contacted by WPC through
caretakers. PDRD shal immediately dispatch water supply mechanics for facility

repair.

3) Spare Parts Application Form
In case spare parts are needed for the repair of minor breakdowns which are to be
carried out by caretakers, the required parts will be specified in the application form.
PDRD Office will be informed by VWC. PDRD will immediately transport required
gpare partsto the site.

(2) Receipt of delivery of spare parts and tools
The completion of hand pump operation and maintenance education programs would
ensure sustainability of hand pump use. PDRD will be provided with the necessary
gpare parts and WPC will be provided with tools in order for the beneficiaries to
independently conduct minor repairs. The spare parts and tools shall be stored properly
to avoid misuse and loss.

A receipt will be required for the provision of spare parts and tools. Using the drawings
as reference, PDRD will confirm spare parts. The receipt shall bear the signature of the
village chief, WPC chairman and caretakers.

(3) Hand pump installation
The hand pump installation and spare parts replacement methods will be carried out as
specified in the drawings.

(4) Well/hand pump monitoring form
This form will be used during the conduct of regular inspection, to ensure the
exhaustive conduct of facility use, operation and maintenance conditions, as well as the
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beneficiaries know-how.

Appendix 1:

Appendix 2:

Appendix 3:

Appendix 4.

Appendix 5:

Appendix
Manual of Hand Pump
Manual of Iron Removal Device
Manual of Disinfections of Wells
Contents of Technical Training

Formsfor Operation and Maintenance
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Appendix 1
Manual of Hand Pump
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Appendix 2

1. Features

1.1 General

The Study on Groundwater Development in Southern Cambodia

Manual of Iron Removal Device

The most common problem about ground water encountered in Cambodia is the high

iron concentration which affect taste, smell and color to reduce villager’s willingness to
use the ground water.

This Iron Removal Device (IRD) is designed based on the design of “lIron Removal
Plant by Water and Sanitation Section, UNICEF, Colombo, Sri Lanka in 1987”. This
device is designed for borehole wells with hand pumps to reduce iron from the
groundwater by aeration, sedimentation, adsorption and filtration.

1.2 Characteristics of IRD

Compact Size

Size .
Square: 80 cm x 80 cm, Height: 61 cm
Casing Material Stainless Steel
Filter Material Gravel, Sand and Charcoal
Portability Movable and Light Weight
i Water flows into the device directly from the outlet of hand pump
Operation .
through the pipe
It is easy to maintain for caretaker because of compact size and
Maintenance lightweight.
Stainless stedl is easy to wash and clean
Sanitation Stainless steel is suitable for sanitation
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2. Installation

5.Filling coarse gravel into D chamber 6.Filling medium gravel into D chamber
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9.Filling medium gravel into C chamber 10.Filling charcoal into C chamber

11.Cover C & D chamber by perforated plate 12.Connect flexible pipe to hand pump
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13.Put the cover with lock 14. Completion

3. Operation

The water pumped out by the hand pump, flows through the aeration chamber A and
sprays outwards through the dlits. The water then passes throughout the charcoal bed
thereby aerating it further. The water enters the sedimentation chamber B, where some
sediment settles to the bottom. The water flows through connecting pipes to the bottom
of adsorption chamber C. The water flows upwards along chamber C and will continue
to do so as long as the water level in chamber B is higher than in C. The gravel and
charcoa in chamber C absorb the gases dissolved in the water, filter the iron and other
particles, and aerate the water while it flows upwards. The only solids which enter
chamber D are extremely fine particles in the form of floating solids, all of which are
filtered in this chamber thus emitting clean drinking water from the outlet.

4. Maintenance

The IRD has to be cleaned and the charcoal and gravel replaced periodically.
The life span of the filter depends on both the raw water quality and on the
number of users. Community involvement is necessary to maintain the filter and
ensure its performance. This manual describes the IRDs installation procedure
and its maintenance, both at the community level. It is worth nothing however
that the IRD is recommended for removing low iron content (i.e. less than
8mg/l).
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4.1 Procedure of Back-washing

(1) Disconnect flexible pipe from inlet pipe

(2) Connect flexible pipe to outlet pipe

(3) Remove cover

(4) Remove charcoal of chamber A and chamber C.

(5) Open drain valve of chamber B and chamber C.

(6) Operate the hand pump continuously to flush out chamber B and chamber C until
drained water becomes clean.

(7) Closethe drain valve of chamber B and chamber C.

(8) Wash charcoa and put back to chamber A and chamber C.

(9) Disconnect flexible pipe from outlet pipe of IRD.

(10) Connect flexible pipe to inlet pipe of IRD.

(11) Open drain valve of chamber D.

(12) Operate the hand pump continuously to flush out chamber D until drained water
becomes clean.

(13) Close the drain valve of chamber D.

(14)Put back cover.

4.2 Time for Back-wash
To gain long lasting efficiency of this device, back-washing shall be done at least once a
month. Wherever alarge amount of excess iron content exists in well water, this device
shall be cleaned once a week.

4.3 Time for Changing Charcoal and Aggregate
Half yearly or if the iron removal device is not functioning well even though the back-
washing has been done, take out all materials from the tank, wash them thoroughly and
replace them properly. If it is still not functioning well, change with new materials of
charcoal and aggregate (sand and gravel in chamber D).

4.4 Attention
(1) Be careful not to break the drain pipe when fastening or loosening the plug.
(2) Prevent children from stepping on drain pipes, breaking PV C mesh, throwing debris
into tank, sitting on tank and removing parts from tank.
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Appendix 3
Manual of Well Disinfections

In rainy season in the study area, deep well may be infected by the flood which causes
that the well water will become unclear and will be contaminated by bacteria, fecal
coliform, etc.

In case the well water will be contaminated, disinfections shall be done in accordance
with the following procedure in order to get safe water again.

Step 1: Pump up the well water by hand pump until the water becomes clear

Step 2: Remove hand pump head cover, handle, and connecting rods

Step 3: Pull out the check valve by fishing tools

Step 4: Mix 300 gram of bleaching powder thoroughly in 15 litters of water in a bucket.

Step 5: Pour the chlorine water into the well through riser pipe.

Step6: Leave the hand pump free for at least 6 hours (if possible, it is better during the
night time)

Step 7: Reassemble the hand pump then pumping the smell out until chlorine smell is
completely remove from the water.
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Appendix 4
Text of Technical Training in Operation and Maintenance

The Ministry of Rural Development and the JICA Study Team aim to fully support the
operation and maintenance of hand pump installed in the 30 villages.

1. Provision of spare parts & tools

PDRD will provide with a minimum amount of spare parts. The tools will be provided
with WPC.

2. Method of requesting spare parts

In accordance with the application form for replacement of spare parts enclosed in this
manual, WPC will submit requests to PDRD. However, the cost of the spare parts will
collect from water fund to be charged from all the users of water well.

For facilities judged by the caretakers to be immediately in need of maor repair, a
request for a mechanics will be sent to PDRD, using the repair order form enclosed
herein. The spare parts for this kind of repair will be provided with PDRD. The cost
for the repair and spare parts shall be taken from the water fund pooled by WPC by
collecting water charges from the users.

3. Maintenance tools to be provided to pump caretaker
The pump caretaker will be provided with tools for maintenance works. This training
manual provided by the JICA Study Team will enable caretakers to conduct effectively
the operation and maintenance of handpump.

4. Spare parts to be provided to PDRD

Spare parts will be provided to PDRD. In case WPC needs spare parts, PDRD will
supply spare parts to WPC.
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5. Handpump maintenance by caretakers

The responsibilities of caretakers are shown in the following table.

Inspection Detail Work

1. Daily Inspection - To confirm hand pump conditions at sight.
- To check platform and drainage conditions.
- Lubrication and greasing fixtures

2. Regular Inspection - To inspect items specified in monitoring sheet.
(every six months) - To take quick action in case any damages in handpump
are detected.
3. Emergency Inspection - To conduct minor repairs, such as those required for

platform and drainage canals, tightening of bolts and
replacement of bolts, rings, seals and O-shaped rings,
etc.,

- Major repairs also require bigger tools. Hence,
caretakers will get in touch with PDRD so that PDRD
dispaich local handpump mechanics for repair (e.g.
damage or breakdown in the foundation of handpump,
replacement of spare parts etc.)

6. Responsibilities of caretaker and PDRD mechanics

Minor Repairs Magjor Repairs
(Responsihilities of Caretakers) (Responsihilities of PDRD mechanics)
- To repar damage or breakdown in|- To repar damage of handpump
platform and drainage canals foundation
- To tighten and replace bolts and nuts - Toreplace riser pipes and cylinders
- Toreplace* U’ seal - To replace handpump
- Toreplace 'O’ ring - To conduct ‘Well Development’
- To replace bobbin
- To replace bush bearing
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7. Action flow chart for O&M

Village
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: Minor Repair 5

i A i

e el B D :
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National __ | ... gl T Bt A
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Well Rehabilitation Central Hand Pump

Monitoring Unit (DRWS)
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8. Trouble shooting chart

Problem Operation Cause Counter-measure
1. No water -Easy to operate -Rods disconnected -Pull out al rods and replace
broken rods
-Difficult to operate -Pipes disengaged -Join the pipes
-Plunger seal defect -Replace seal
-Normal operation -Water level gone below | -Extend pipes and rods
the cylinder
2. Delayed flow -Normal operations -Leaky valves -Replace valve bobbins

-Complete stroke not

available

-Adjust length of top rod

-Leakage in pipejoints

-Replace riser pipe, if any
defective pipes

-Ensure proper seal at joint

-Leaking foot valve ‘O’

ring

-Replace ‘O’ ring

3. Reduced discharge

-Difficult to operate

-Normal operation

-‘U’-sedl tight

-Replace with proper ‘U’ sed

-Complete stroke not

available

-Adjust rods length properly

-‘U’ seal worn out

-Replace with new one

-Valve bobbin worn out

-Replace with new one

-Pump cylinder cracked

-Replace cylinder

4,  Abnorma noise

during operation

-Normal operation

-Inconvenient operation

-Rods bent

-Straighten bent rods

-Centralizer worn out

-Replace centralizer

-Rods abraded

-Replace with new rods

-Bearing worn out

-Replace with new one

-Handle folk touched | -Adjust handle to proper
pump head position

5. Pump handle shaky -Pump stand shaking -Platform cracked -Repair platform
-Flange loose -Tighten bolts and nuts

-Bearing worn out

-Replace with new

-Hanger pin loose

-Tighten bolts and nuts

-Fulcrum pin worn out

-Tighten bolts and nuts
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The Study on Groundwater Development in Southern Cambodia

(1) DRWS and PDRD, Ministry of Rural Development

Province | Name of Director | Personin Charge Address Phone
1 | DRWS Dr. Mao Saray Mr. Sam Bonal Kampuchea Krom Blvd. Rd #139, | 023-883272
Phnom Penh
2 | PDRD, Mr. Sam Than Mr. Phan Sarun | #271, Trapaing Chhuk Village, Tuek | 011-864459
Peri-Urban Thla Commune, Russel Keo District
3 | PDRD, Mr. Mey Lonn Mr. Sao Sam | Soun Thme Village, Prey Chhlak | 044-945717
Svay Rieng Ouern Commune, Svay Rieng District
4 | PDRD, Mr. Thor Sen Mr. Pak Choun Chak Village, Roka Krau Commune, | 016-872558
TaKeo Doun Keo District
5 | PDRD, Mr. Chap Moch | Mr. Un Chann Ta Khmau Village, Ta Khmau | 016-823948
Kandal Commune, Ta Khmau District
6 | PDRD, Mr. Tauch Setha | Mr. Ney Khon Village No.3, Kampong Leav | 043-944502
Prey Veng Commune, Kampong Leav District 043-348026
7 | PDRD, Mr.Im Sam An | Mr. Chhim Mony | Svay Krovanh Village, Chhbar Mon | 012-881874
Kompong District
Speu
(2) Supplier of Spare Parts
Company Name Person in Charge Address Phone
1 | PPSInternationa Co., Ltd Mr. Prasad PO Box 2063, PP IIlI, #32,| 023-213452
Street352, Phnom Penh 023-363125
023-722417(fax)
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(3) Water Point Committee
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Province District Commune Village
1 | Peri-urban Dangkao Sak Sampov Khvet
2 | Peri-urban Mean Chey Steung Mean Chey Mean Chey
3 | Svay Rieng Svay Rieng Koy TraBek Koy TraBek
4 | Svay Rieng Rom Doul Thnal Thnong Trapaing Thmor
5 | Svay Rieng Ro Meas Hak Chrey Thom Dok Por
6 | Svay Rieng Chan Trei Prey Koky Cham Kar Leiv
7 | Svay Rieng Svay Chrom Cham Bok Toul Khpos
8 | TaKeo Doun Keo RokaKrau Prech
9 | TaKeo Tram Kak Chroul Popel Prey Maok
10 | TaKeo Tram Kak Kus Trapaing Thmor
11 | TaKeo Bati Krang Leav TaPen
12 | Kanda Kaoh Thum Prek Thmei Svay Kraom
13 | Kanda Mukh Kampul Svay Ampear Krang Svay
14 | Kanda Angsnuol Snao Angkor Chey
15 | Prey Veng Pea Reang Prey Pnou KaKou
16 | Prey Veng Me Sang Prey Khnes Russei Tvear
17 | Prey Veng Kampong Leav TaKao Kok Trom Kha
18 | Prey Veng Ba Phnum Sdau Kaong Prey Phdau
19 | Kompong Speu Somrong Tong Rolaing Chak Sre Kak
20 | Kompong Speu Phnom Srouch Taing Sia Kiri Raksmey

1-22




Appendix 5

The Study on Groundwater Development in Southern Cambodia

Forms for Operation and Maintenance

1. Form of Spare Parts and Tools Receipt

2. Form of Spare Parts Request

3. Form of Repair / Maintenance Request

4. Form of Repair / Maintenance Record
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Form of Spare Parts and Tools Receipt

JICAPILOT WELL NO.:

Province: District:
Commune: Village:
Item Description Quantity Remarks
Standard Spare Parts Set 1 set
Rod Centralizer 10
Bush Bearing 4
Valve Bobbing 2
‘U’ Sedl 2
‘O’ Ring 2
Standard Tool Set 1 set
Fishing Tool 1
Socket Spanner 1
Open Ended Spanner 2
Supplier Witness Receiver
Date Date Date
PDRD Staff WPC Chairman WPC Caretaker
Signature Signature Signature
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Form of Spare Parts Request

JICAPILOT WELL NO.:

Province: District:
Commune: Village:
Date:

To: Rural Water Supply Bureau, Provincial Department of Rural Development (PDRD)

Subject: Request of Hand Pump Spare Parts

We would like to request you the following hand pump spare parts.

Item Quantity Remark

Name of VWC Chairman:

Name of WPC Chairman:

Name of WPC Caretaker:
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Form of Repair / Maintenance Request

JICAPILOT WELL NO.:

Province: District:
Commune: Village:
Date:

To: Rural Water Supply Bureau, Provincial Department of Rural Development (PDRD)

Subject: Request for Immediate Arrangement for Hand Pump Repair

We would like to request you that the provincial Office will sent your mechanical engineer for
our hand pump maintenance as it has been out of order since days ago.

Our WPC's caretaker reports WPC chairman that the matter of problem is major repairing
require.

Given the following is the relevant information concerning the hand pump problem.

Name of VWC Chairman:

Name of WPC Chairman:

Name of WPC Caretaker:
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Form of Repair / Maintenance Record

JICAPILOT WELL NO.:

Province: District:
Commune: Village:

Date of Date of Cost of Problem Replaced By whom
Occurrences Repair Repair Spare Parts repaired
Name of VWC Chairman:

Name of WPC Chairman:
Name of WPC Caretaker:
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Operation and Maintenance Manual of the Pilot Well
Water Supply Facility

(Khmer Version)
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Manual for Hygiene Control of Deep Wells with Hand-pumps

MRD/JICA
1. Safe Water and Unsafe Water

Water is hygienically safe for drinking when it does not include any cause of diseases.
Dirty water tends to bring about diseases. For example, if drinking water is contaminated
by pathogens, it can cause water-borne diseases such as diarrhea, dysentery and typhoid.
If the water from personal hygiene is of poor quality and contaminated, it can cause skin
problems and infections such as scabies and trachoma.

Generally, adults develop some resistance to these diseases, but children are quite
vulnerable and tend to contract them more often than adults. When people can get safe
and sufficient water, these diseases will be prevented.

MRD/JICA drilled boreholes and installed hand-pumps so that village people have access
to safe and clean water sources.

2. Water Sources and Contamination

There are various water sources in the villages such as rain, rivers, lakes, ponds, dug
wells and deep wells. These water sources can be contaminated, but the level of
contamination varies from one source to another.

Rainwater is hardly contaminated except in industrial areas, where clouds can be affected
by air pollution. Pond water is easily contaminated because cows and pigs bathe in it.
Lakes are affected by similar conditions, but the velocity of contamination is slower than
ponds because the volume of water is larger. Rivers and canals have less contamination
than lakes and ponds, because the water flows.

1. Water related infections are classified in terms of their transmission routes. Since the impact of water
supply improvements on disease depends on its transmission route, water supplies can be expected to affect
the disease in a given group in a similar way.

Transmission route Description Disease group Examples

1. Water-borne Transmission by Consumption of | Feco-oral (water-borne or | Diarrhea, dysentery,
contaminated water water-washed) typhoid

2. Water-washed Person-to-person transmission Skin and eye infections Trachoma, scabies

due to lack of water for personal | (purely water-washed)
and domestic cleanliness

3. Water-based Transmission via an Water-based Schistosomiasis
intermediate host (e.g. a snail)
which lives in water

4. Water-related Transmission by insects which Water-related insect Malaria, filariasis
Insect vector breed in water or bite near Vector
water

Source : Feachem, R. O. (1977). Water supplies for low-income communities: resource allocation, planning
and design for a crisis situation. In : Feachem et al. (eds) water, Wastes and Health in Hot Climates._
Chichester : John Wiley and Sons.
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Don’t hang the washing on the hand pump out to dry.
Keep the platform clean at all times.
Don’t sprinkle dirty water near the platform.

Keep livestock away from the hand pump and platform.
Don’t set up a dumping ground and a toilet near the hand pump.
Don’t litter near the platform.
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But if human or animal excreta were dropped upstream, water would be contaminated all
the way downstream. Contamination of dug well or deep well is caused by dirty water
near the well, which can easily flow into it. However, whereas deep wells are fitted with
a tube between the water source and the pump, dug wells are open and shallower than
boreholes, and are more easily penetrated by dirty water.

Thus, MRD/JICA strove to drill boreholes. Since they are deeper than hand dug wells by
other organizations, their aquifer will not be contaminated easily. However, unless users
take preventive measures, there is still a contamination possibility. To prevent this, users
will protect safe water source and the cause of dirty water near the wells.

3. Borehole Contamination Prevention

In order to obtain safe water from the borehole continually, village people must take

great care in keeping the hand-pump, the platform and the surroundings clean.

- The hand-pump, the platform and the surroundings must be cleaned every day.

- People must not hang washing out on the hand-pump to dry.

- No garbage should be disposed of on the platform or the surroundings.

- People must not sprinkle dirty water on the surroundings outside the platform.

- If puddles of dirty water appear on the surroundings, the dirty water must be
removed and the puddles must be filled up with soil.

- All livestock must be kept away from the hand-pump and the platform.

- No dumping ground or toilet must be set near the hand-pump.

- The drain must not be blocked.

- In case the drain gets blocked, it has to be cleared up.

- People must not do their laundry and bathe within the platform.

4. How to Use Safe Water

If people want to be able to draw safe water from the borehole, they must take care of it
in order to keep the water safe. No matter how safe the water may be, if it becomes
contaminated it will become unsafe, and cannot be turned back into safe water without
boiling. Therefore, attention must be paid to the following.

o

. Drawing water
To clean the container for conveying water (with detergent or ash).
To check the cleanliness of the hand-pump faucet. If it is dirty, it must be cleaned.

b. Conveying water

- To prevent any waste from entering the water container.

To use a container fitted with a lid, and make sure to put the lid on when conveying
water, if possible.

(2]

. Storing water

- To wash the jar for storing the water from time to time (with detergent or ash).

- To prevent any waste from entering the jar when the water is poured into it.

- When the water is stocked in the jar, make sure to cover it with the lid so that no
waste can enter it.




Don’t bathe on or near the platform.

Don’t wash the laundry within the platform.
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Wash the container Use a container with a lid and
for conveying water. put the lid on the container
= when conveying it.

Wash the jar to stock water

. Put a lid on the jar,
occasionally.

so that refuse will not enter it.

Use a dipper with a long handle
for ladling water from the jar.




d. Using water

- To use a dipper with a long handle for ladling water out of the jar.

- To rinse the dipper every time before drawing water.

- Not to lift the dipper directly to your lips.

- Not to insert anything into the jar except the dipper (like hands or a cup).

e. Boiling
When there is not enough safe water for consumption, contaminated water can remain
safe by boiling to kill the pathogens; the main cause of diseases brought about by water.

Before you drink water, especially if you do not know whether it is safe or not, it is better
to boil it and drink water after it has cooled off. If you want a cold beverage with ice,
you must make sure that the ice was made from safe water.

f. Filtration

Turbid water and water that contains a lot of iron can be cleaned by filtering. MRD/JICA
installed Iron Removal Device on the side of hand-pumps in some villages. This device
filters out iron from water through a cloth, gravel and sand filter.

Please pay close attention to the following regarding the public Iron Removal Device.

- Impurities such as iron gradually adhere to the cloth, gravel and sand filter inside the
Iron Removal Device. Thus, the cloth, gravel and sand filter must be washed every
three months, or replaced when necessary. At that time, put some chlorine into the
Iron Removal Device.

- To make sure that no waste enters the Iron Removal Device.

- Tokeep clean the surrounding of the Iron Removal Device faucet.

- Not to sprinkle any water on the outside of the platform. (Please refer to the Manual
for Operation and Maintenance of Deep Wells with Hand-pumps for detailed
explanation of the Iron Removal Device.)

Any family can install an Iron Removal Device themselves, because its structure is
simple and similar to public Iron Removal Device.

5. Water and Hygiene

When people get enough safe water, they should use it to improve hygiene, which in turn
will contribute to improving their health.

As previously mentioned, drinking safe water prevents the spread of diseases brought
about by contaminated water. However, diseases can also spread through pathogens
attached to dirty hands or tableware. If people do not wash their bodies or their clothes,
skin diseases could infect them. Thus, attention must be paid to the following:

- To wash dirty hands.

- To wash hands after going to the toilet.

- To wash hands before a meal.

- To wash dirty tableware.

- To bathe regularly for personal hygiene.

- To wash dirty clothes.
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6. Other Environmental Hygiene Consideration

There are other hygiene considerations concerning water as follows.

- To clean all water from sources like rivers, canals, lakes, ponds, dug wells and
boreholes.

- Not to defecate and urinate near any water source.

- Not to dump garbage in any water source.

- To burn all combustible garbage, while being careful with fire.

- Not to burn synthetic materials such as plastic and vinyl, as they produce harmful
smoke when burning.

- To collect wastes made of synthetic materials in a dumping ground decided by the
village chairperson. Because those types of wastes neither rot nor turn into soil as
organic elements would do, such waste that is dumped in the village will remain
there and spoil the surrounding beauty.

AR e T SR = :
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PICTURE OF IRON REMOVAL DEVICE
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Problem areas Remedial actions

Hair: wash hair, combs and
brushes often; at the same time
check for head lice and treat

if necessary.

Hair: dirt sticks more easily to
greasy hair combs and brushes.

Nose: outer skin is greasy and
can collect grease, blocking pores.
Eyes: wash carefully around
the eyes, especially of babies,
to avoid excess mucus; avoid
rubbing, particuiarly with dirty
Armpits and Genital Areas: hands or cloths.
sweat collects here,
encouraging growth of
bacteria. Stale sweat
smells and can favor
growth of pathogens.

Skin: wash frequently to remove
sweat, dirt, dead skin cells and
grease. Using soap helps remove
this matter and clears pores,
essential for skin functions; in the
absence of soap, ash can be used.

t Hands: wash well, particularly
d before preparing food;

| before eating;

j after excreting;

" after gardening;

after handling dirty clothes;
before and after cleaning and
treating sores and wounds;
after handling animals and
after handling chemicals

at work or in the home.

Hands: many materials
handled are easily spread
other parts of the body,
particularly the mouth
and eyes.

Fingers and toes:
sweat between them
can soften skin and
favor fungal growths.
Nails: dirt etc. under Nails: keep clean and trim.
the nails provides food
and shelter for many
organisms, including
parasite eggs.

Feet: wash dirt and sweat
between toes and dry well
afterwards to discourage
growth of fungi (athlete’s foot).
Feet: bare feet can
pick up worm larvae
as well as other pathogens
from the soil and latrine floor.

Source: The Worth of Water: Technical Briefs on Health, Water and Sanitation.
with an introduction by John Pickford, Unidentified author, published year, and publisher.
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PREFACE

Since December 1996, JICA Study Team has started its groundwater development
program of the pilot study in southern Cambodia in order to provide the clean and safe
water to Peri Urban area and the five target provinces such as Svay Rieng, Pray Veng,
Takeo, Kandal and Kompong Speu.

During the project implementation, the pilot study has been conducted with 25 test deep
wells which were already drilled, hand pumps were installed, platforms were constructed,
village water committees were established, and health and water use education were
provided. The project will last until the year of 2002. The activities of the project have
been carried out in close collaboration with DRWS advisors and counterparts of the
Ministry of Rural Development (MRD).

Because of the factional fighting on 5-6 July 1997, the pilot project was stalled for 19
months. It was reopened on March 17, 1999 and will continue until the year of 2002 and
if the study team is greatly successful, the grant aid project will be implemented in the
300 candidate villages as priority in the target areas.

In cooperation with DRWS, they decided to choose the strategy of hygiene and water use
education and establishment of village water committee. In order to disseminate the
methodologies to those people, who are still using the contaminated water from surface
water source, the project can reduce the water-related disease.

Water is life. The adequate quantity of water as well as quality of it is for the health
benefit, and if inadequate water were utilized for washing and cooking, poor sanitation
practice would result in diarrheal disease.

The most important thing is to improve water and sanitation facilities can reduce the
incidence of many diseases or eliminate them entirely and also support living standards
in rural areas.

Through other NGO’s experiences and some data on water supply and the
implementation of JICA Study Team on hygiene education methods and water use
education, the project has improved the pilot study successfully. Therefore, we
concentrate on emphasis of these activities that the project is carried out. To make those
people understand the advantages of water and sanitation, it is extremely necessary to
educate them to change their hygienic practice.
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INTRODUCTION

In 1993, DRWS had made a request to the Japanese government for water supply
program in 500 villages in southern Cambodia through JICA in Phnom Penh. In response
to the request to supply water in the five target provinces, a study team was set up to
carry out the groundwater development since December 1996.

While the JICA program has been implemented, health and hygiene education strategy
was established. Water and sanitation can reduce many types of disease and improve the
poor people’s living conditions in the rural area.

SCOPE

This document describes the process of water and hygiene education of the water supply
program, which was developed to optimize the benefits of the clean drinking water
supply. There are three types of education such as community mobilization, water use
and hygiene, and technical training for caretakers.

I. The water sector in Cambodia

In Cambodia, the people generally depend on surface water from ponds (private and
public ones), irrigation canals, river, shallow wells or rainwater. Ponds are dug or re-dug
as the water reservoir before the rainy season. Rainwater is the people’s favorite water
source for drinking.

The rainy season usually lasts from May to November. Many ponds and other sources
are dried up, which cause a water shortage. Therefore, people have to get water and start
relying on other sources (hand pump wells or buying water).

According to the field survey and observation of the water quality, they show us that most
of traditional water sources are contaminated water used by the local people. Ponds,
rivers and canals are used for all different demands including bathing, washing clothes,
animals, and so on. Opening wells are rarely protected without covers and water traction
system. Villagers take water individually by buckets, which is causing the water
contamination.

1I. Water-related_health problem

Some of the major diseases in developing countries are related with water and sanitation.
There are ten diseases that they take into account primary water and sanitation
interventions to prevent diseases such as diarrhea, typhoid, ascariasis, giardiasis,
hookworm, hepatitis (A, E), schistosomiasis, amebiasis, trichuriasis and dracunculiasis.
These ten diseases cause a tremendous amount of illness every year, and the big killer
among them was diarrheal disease as shown in the following table.




*Water-related disease in Cambodia

The water bom diseases are the major problems due to the lack of hygiene and health
education in rural areas. This is a reason why the water supply program, hygiene and
health education have been formed and carried out for the community where people do
not understand them.

These diseases are still prevalent today, and most of them are spread by using and
drinking unsafe water as follows:

1. The disease spread by drinking unsafe water

These types of diseases are dysentery, cholera, typhoid, hepatitis (A,E) and parasites.
They spread to the people who are using unsafe water without boiling, that can be
observed in the daily life in rural areas.

2. The disease spread by washing clothes and bathing with unsafe water

The human health can be affected by using unsafe water for washing clothes and bathing.
These types of diseases are skin disease, itch and poxbelly.

3. The disease spread by agent

These types of diseases can be spread from the mosquito bite, which can cause malaria,
dengue fever and so on. To avoid these diseases, people must follow the hygiene and
health education provided by the Ministry of Health as well as non-governmental
organizations on television, radio broadcastings, leaflets and posters related to the health
and hygiene education.

II1. Community participation and duty of village water committee

JICA’s Water Supply Program in six provinces in southern Cambodia closely cooperated
with DRWS to make approvals on the establishment of village water committee and
water point committee for taking care of, maintaining and repairing hand pump wells for
a long term operation after construction. Especially, hygiene and water use education
were placed an emphasis in the community and people learned how to manage the hand
pump wells by themselves.

Communities have to form:
1. Village Water Committee (VWC)
- Chairperson (1 person): general responsibility

- Secretary (1 person): responsibility for report writing
- Accountant (1 person): responsibility for money collection




2. Water Point Committee (WPC)

- Two caretakers: responsible for repairing hand pump and platform when they
are broken and damaged.

- Two other caretakers: responsible for taking care of a hand pump, providing
water use education, hygiene education and operation and maintenance.
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Manual for Hygiene Control of Deep Wells with Hand-pumps

MRD/JTICA
1. Safe Water and Unsafe Water

Water is hygienically safe for drinking when it does not include any cause of diseases.
Dirty water tends to bring about diseases. For example, if drinking water is contaminated
by pathogens, it can cause water-borne diseases such as diarrhea, dysentery and typhoid.
If the water from personal hygiene is of poor quality and contaminated, it can cause skin
problems and infections such as scabies and trachoma.

Generally, adults develop some resistance to these diseases, but children are quite
vulnerable and tend to contract them more often than adults. When people can get safe
and sufficient water, these diseases will be prevented.

MRD/JICA drilled boreholes and installed hand-pumps so that village people have access
to safe and clean water sources.

2. Water Sources and Contamination

There are various water sources in the villages such as rain, rivers, lakes, ponds, dug
wells and deep wells. These water sources can be contaminated, but the level of
contamination varies from one source to another.

Rainwater is hardly contaminated except in industrial areas, where clouds can be affected
by air pollution. Pond water is easily contaminated because cows and pigs bathe in it.
Lakes are affected by similar conditions, but the velocity of contamination is slower than
ponds because the volume of water is larger. Rivers and canals have less contamination
than lakes and ponds, because the water flows.

1. Water related infections are classified in terms of their transmission routes. Since the impact of water
supply improvements on disease depends on its transmission route, water supplies can be expected to affect
the disease in a given group in a similar way.

Transmission route Description Disease group Examples

1. Water-borne Transmission by Consumption of | Feco-oral (water-borne or | Diarrhea, dysentery,
contaminated water water-washed) typhoid

2. Water-washed Person-to-person transmission Skin and eye infections Trachoma, scabies

due to lack of water for personal | (purely water-washed)
and domestic cleanliness

3. Water-based Transmission via an Water-based Schistosomiasis
intermediate host (e.g. a snail)
which lives in water

4. Water-related Transmission by insects which Water-related insect Malaria, filariasis
Insect vector breed in water or bite near Vector
water

Source : Feachem, R. O. (1977). Water supplies for low-income communities: resource allocation, planning
and design for a crisis situation. In : Feachem et al. (eds) water, Wastes and Health in Hot Climates._
Chichester : John Wiley and Sons.

5-10




THE CAUSE OF DIRTY WATER
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But if human or animal excreta were dropped upstream, water would be contaminated all
the way downstream. Contamination of dug well or deep well is caused by dirty water
near the well, which can easily flow into it. However, whereas deep wells are fitted with
a tube between the water source and the pump, dug wells are open and shallower than
boreholes, and are more easily penetrated by dirty water.

Thus, MRD/JICA strove to drill boreholes. Since they are deeper than hand dug wells by
other organizations, their aquifer will not be contaminated easily. However, unless users
take preventive measures, there is still a contamination possibility. To prevent this, users
will protect safe water source and the cause of dirty water near the wells.

3. Borehole Contamination Prevention

In order to obtain safe water from the borehole continually, village people must take

great care in keeping the hand-pump, the platform and the surroundings clean.

- The hand-pump, the platform and the surroundings must be cleaned every day.

- People must not hang washing out on the hand-pump to dry.

- No garbage should be disposed of on the platform or the surroundings.

- People must not sprinkle dirty water on the surroundings outside the platform.

- If puddles of dirty water appear on the surroundings, the dirty water must be
removed and the puddles must be filled up with soil.

- All livestock must be kept away from the hand-pump and the platform.

- No dumping ground or toilet must be set near the hand-pump.

- The drain must not be blocked.

- In case the drain gets blocked, it has to be cleared up.

- People must not do their laundry and bathe within the platform.

4. How to Use Safe Water

If people want to be able to draw safe water from the borehole, they must take care of it
in order to keep the water safe. No matter how safe the water may be, if it becomes
contaminated it will become unsafe, and cannot be turned back into safe water without
boiling. Therefore, attention must be paid to the following.

(-

. Drawing water
To clean the container for conveying water (with detergent or ash).
To check the cleanliness of the hand-pump faucet. If it is dirty, it must be cleaned.

b. Conveying water

- To prevent any waste from entering the water container.

To use a container fitted with a lid, and make sure to put the lid on when conveying
water, if possible.

. Storing water
To wash the jar for storing the water from time to time (with detergent or ash).
- To prevent any waste from entering the jar when the water is poured into it.
- When the water is stocked in the jar, make sure to cover it with the lid so that no
waste can enter it.

LI ¢ ]
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Don’t hang the washing on the hand pump out to dry.
Keep the platform clean at all times.
Don’t sprinkle dirty water near the platform.

Keep livestock away from the hand pump and platform.
Don’t set up a dumping ground and a toilet near the hand pump.
Don’t litter near the platform. T

-
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Don’t bathe on or near the platform.

Don’t wash the laundry within the platform.
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Wash the container Use a container with a lid and
for conveying water. put the lid on the container
- when conveying it.

Wash the jar to stock water

. Put a lid on the jar,
occasionally.

so that refuse will not enter it.

Use a dipper with a long handle
for ladling water from the jar.
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d. Using water

To use a dipper with a long handle for ladling water out of the jar.

To rinse the dipper every time before drawing water.

Not to lift the dipper directly to your lips.

Not to insert anything into the jar except the dipper (like hands or a cup).

e. Boiling
When there is not enough safe water for consumption, contaminated water can remain
safe by boiling to kill the pathogens; the main cause of diseases brought about by water.

Before you drink water, especially if you do not know whether it is safe or not, it is better
to boil it and drink water after it has cooled off. If you want a cold beverage with ice,
you must make sure that the ice was made from safe water.

f. Filtration

Turbid water and water that contains a lot of iron can be cleaned by filtering. MRD/JICA
installed Iron Removal Device on the side of hand-pumps in some villages. This device
filters out iron from water through a cloth, gravel and sand filter.

Please pay close attention to the following regarding the public Iron Removal Device.

- Impurities such as iron gradually adhere to the cloth, gravel and sand filter inside the
Iron Removal Device. Thus, the cloth, gravel and sand filter must be washed every
three months, or replaced when necessary. At that time, put some chlorine into the
Iron Removal Device.

- To make sure that no waste enters the Iron Removal Device.

- Tokeep clean the surrounding of the Iron Removal Device faucet.

- Not to sprinkle any water on the outside of the platform. (Please refer to the Manual
for Operation and Maintenance of Deep Wells with Hand-pumps for detailed
explanation of the Iron Removal Device.)

Any family can install an Iron Removal Device themselves, because its structure is
simple and similar to public Iron Removal Device.

S. Water and Hygiene

When people get enough safe water, they should use it to improve hygiene, which in turn
will contribute to improving their health.

As previously mentioned, drinking safe water prevents the spread of diseases brought
about by contaminated water. However, diseases can also spread through pathogens
attached to dirty hands or tableware. If people do not wash their bodies or their clothes,
skin diseases could infect them. Thus, attention must be paid to the following:

- To wash dirty hands.

- To wash hands after going to the toilet.

- To wash hands before a meal.

- To wash dirty tableware.

- To bathe regularly for personal hygiene.

- To wash dirty clothes.
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6. Other Environmental Hygiene Consideration

There are other hygiene considerations concerning water as follows.

- To clean all water from sources like rivers, canals, lakes, ponds, dug wells and
boreholes.

- Not to defecate and urinate near any water source.

- Not to dump garbage in any water source.

- To burn all combustible garbage, while being careful with fire.

- Not to burn synthetic materials such as plastic and vinyl, as they produce harmful
smoke when burning.

- To collect wastes made of synthetic materials in a dumping ground decided by the
village chairperson. Because those types of wastes neither rot nor turn into soil as
organic elements would do, such waste that is dumped in the village will remain
there and spoil the surrounding beauty.
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Problem areas Remedial actions

Hair: wash hair, combs and
brushes often; at the same time
check for head lice and treat

if necessary.

Hair: dirt sticks more easily to
greasy hair combs and brushes.

Nose: outer skin is greasy and
can collect grease, blocking pores.
Eyes: wash carefully around
the eyes, especially of babies,
to avoid excess mucus; avoid
rubbing, particularly with dirty
Armpits and Genital Areas: hands or cloths.
sweat collects here,
encouraging growth of
bacteria. Stale sweat
smells and can favor
growth of pathogens.

Skin: wash frequently to remove
sweat, dirt, dead skin cells and
grease. Using soap helps remove
this matter and clears pores,
essential for skin functions; in the
absence of soap, ash can be used.

8 Hands: wash well, particularly
4 before preparing food;

| before eating

| after excreting;

- after gardening;

after handling dirty clothes;
before and after cleaning and
treating sores and wounds;
after handling animals and
after handling chemicals

at work or in the home.

Hands: many materials
handled are easily spread
other parts of the body,
particularly the mouth
and eyes.

Fingers and toes:
sweat between them
can soften skin and
favor fungal growths.

Nails: dirt etc. under
the nails provides food
and shelter for many
organisms, including
parasite eggs.

Nails: keep clean and trim.

Feet: wash dirt and sweat
between toes and dry well
afterwards to discourage
growth of fungi (athlete's foot).
Feet: bare feet can
pick up worm larvae
as well as other pathogens
from the soil and latrine floor.

Source: The Worth of Water: Technical Briefs on Health, Water and Sanitation.
with an introduction by John Pickford, Unidentified author, published year, and publisher.
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Manual for Hygiene Control of Deep Wellswith
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