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Foreword

Rural sanitation in Cambodia has been overlooked and little effort has been made by concerned agencies and rural house-
holds to effectively improve sanitation practices. This is one reason why latrine coverage is low in rural Cambodia. Results
from the census conducted by the Ministry of Planning in 1998 showed that only 9% of Cambodians living in rural areas had
access to improved sanitation. Figures from the Cambodian Inter-censual Population Survey carried out five years later (CIPS
2004) and the Cambodia Demographic and Health Survey (CDHS) completed in 2005 show a slow increase in coverage, with
a current rate of access to improved sanitation of about 16 percent.

In spite of this increase in access to improved sanitation from 9 to 16 percent, coverage figures say nothing about improved
sanitation practices. Hence, in order to increase awareness of sanitation and to stop open defecation, the Ministry of Rural
Development conducted a national campaign to promote sanitation throughout the country. The campaign highlighted
the impact of lack of sanitation and urged the decision makers and planners involved to take part in motivating communities
to construct latrines for the disposal of human feces. Such local action will be very important to further increase coverage
and promote appropriate hygiene behavior as the country moves towards achieving the Cambodian Millennium Develop-
ment Goals (CMDGs) in 2015, when 30 percent of the people living in rural areas will have access to improved sanitation.

To support the achievement of the goal, the Department of Rural Health Care of the Ministry of Rural Development has
developed and improved the Informed Choice Manual on Rural Household latrine Selection with technical and financial
support from the water and Sanitation Program of the World Bank, as well as other organizations in the rural water supply
and sanitation sector.

This manual will help communities to discuss and select any type of latrine that they can start to construct and which will
bring large benefits of them. Many of the options do not require any bought materials, further promoting the affordability
of household latrines. Additional materials are available for use at community level (posters, flipcharts) and to support actual
construction efforts (technical manual).

I would like to take this opportunity to express my thanks to everybody who has provided comments and ideas to this work,
and appeal to all stakeholders to use this manual throughout all rural communities in the country and thus take part in the
campaign to stop open defecation and implement sanitation practices nationwide.

Secretary of State,

Ministry of Rural Development and
Chairperson of Technical Working Group
on Rural Water Supply, Sanitation and
Hygiene
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Introduction

We all know that having and using a latrine is not only convenient, it also helps protect and improve the health of families
and communities. However, all data available through rural sanitation studies and surveys in Cambodia show that very few
rural households actually have access to an improved latrine. Only about 16% of the rural population has access to improved
sanitation according to the Cambodia Demographic and Health Survey (2005). Although we do not fully understand all the
reasons for this, part of the explanation could be that many existing latrines are quite elaborate and expensive, giving the
impression that they are unaffordable to low income families. This booklet was developed to show that a wide range of
rural latrine options exist ranging from very low-cost toilets made of locally available materials to expensive ones requiring
concrete, bricks and other purchased materials. In addition, latrine designs adapted for users with special needs (the elderly,
disabled persons) or for use in special circumstances (flooding, high groundwater table) are also shown.

The different types of latrine that can be used in the rural areas are shown in the drawings, together with advantages and
disadvantages for each of them. The format makes it easy to present a range of options, and to discuss preferences with
villagers. Once a choice has been made, the latrine construction manual (published separately) can be used to determine
detailed construction steps, dimensions, material requirements, etc.

This manual is really meant to be useful to anyone working on sanitation programs in Cambodia. This can mean working on
raising awareness of options, and creating sanitation demand, or working in actual construction of latrines. Typical users
would include community health workers, NGOs, CBOs, 10s, provincial line departments and so on. Our hope is to provide
some useful tools for raising sanitation demand in Cambodia, but most of all to allow people to make an informed choice
about technically feasible and affordable sanitation options.

It is important to note that there are generally two main types of latrine: dry pit latrine and wet pit latrine. While dry pit la-
trines do not need water for operation, wet pit latrine require flushing water for proper functioning. Therefore, the choice
for a dry or wet pit latrine depends predominantly on the availability of water close by.

Any latrine (dry or wet) consists of three main parts which are 1) superstructure, hereinafter labeled in this manualas “S ”; 2)
slab, labeled as “ P ”; and 3) underground pit, labeled as “ U ”. The superstructure is the upper part of the toilet which consists
of frame, wall, door, and roof providing privacy and protection to users. The slab is the on-the-ground part of the toilet which
supports the weight of users and separates the pit content from users. Slabs which are used with dry pit latrines have a hole
only, while for a wet pit latrine they have a pan. In the latter, the pan includes a water seal preventing unpleasant smell com-
ing from the pit. Finally, the underground pit functions as the area for storage or composting of excreta.
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The current informed choice manual is arranged as follow: At the beginning, a price list is provided, indicating approximate
cost for some common construction materials and latrine parts. The price list will help give households a realistic idea of
how much a toilet would cost, if materials needed to be bought from the market. Then the first selection provides the detailed
components of various types of dry pit latrine along with associated advantages and disadvantages. The second section pro-
vides the same information about wet pit latrine. The third section finally presents adapted basic latrine designs for specific
circumstances (e.g. high ground water table, flood-prone areas) and users (e.g. elderly, disabled)

We do hope that all stakeholders in both governmental and non-governmental agencies who are responsible for rural sanita-
tion programs will use this Second Edition Informed Choice Manual for Rural Household Latrine Selection toward achieving
the CMDG goal by 2015.

Materials Price List

Approx. dimension Cost per unit (US$)
1. General
Wood m? 520.00
Wooden poles 4m x 50mm diameter No. 2.50
Brick 10 No. 0.75
Cement (ordinary) bag 4.50
Sand m? 13.00
Gravel m? 26.00
Steel bar 6mm diameter kg 1.10
PVC pipe 4m x 100mm diameter No. 18.50

2. Superstructure

Plastic m? 1.15
Tarpaulin 5m x 8m Sheet 40.00
3.Slap

Round concrete slap 0.8m diameter No. 5.00
Round concrete slap 1m diameter No. 7.00
Rectangular concrete slap with pan Tmx1Tm No. 8.00
Tiled concrete slap with ceramic pan Tmx1Tm No. 17.50
Ceramic squat pan No. 15.00
Western pan No. 32.00
4. Underground

Concrete ring 0.8m diameter No. 5.00
Concrete ring 1m diameter No. 8.00

Note: The prices in the table are as of 08 June 2008 at wholesaler shops in Phnom Penh. The prices will vary from one area
to anther throughout the country.

tgfitiinng) @hmmRuiioulisan i hugun: (§anieiieys Informed Choice Manual on Rural Household Latrine Selection




o

Wig 9

Ui RHRIBIIBIAGES

Part |
Dry Pit Latrine



Wil g gogs (i)

Superstructure (S)

wnisiioRod § Weohs ()

Slab (P)

wanmimed v oaninsd ()
<t Q@ 2§ c's
Underground Pit (U)




S.1. Coconut Leaf Superstructure
Frame made of wooden poles. Wall, door, and roof made of
coconut leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Frequent maintenance of coconut leaf
required.

P.1. Bamboo Mat Slap with Clay and Plastic
Bamboo mat slap, clay layer, and plastic on top. Wooden
footrest and cover.

Advantages: Can be self made, clay is protected from
urine or other fluid by plastic.

Disadvantages: Splitting bamboo requires more effort,
bamboo weakens in humid condition,
plastic can be torn off easily.

U.1. Oil Drum Lined Pit
Old or unused oil drum, wall of drum to be perforated..

Advantages: Recycling old or abandoned oil drum, easy
to put into the pit, providing pit stability.

Disadvantages: Drum rusts quickly when exposed to pit
contents.
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S.2. Palm Leaf Superstructure
Wooden frame with wall, door, and roof made of palm leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Frequent maintenance of palm leaf
required.

P.2. Clay Slab with Bamboo Reinforcement
Slap made of clay with bamboo reinforcement. Wooden
footrest and cover.

Advantages: Can be self made, use of bamboo and clay
available locally.

Disadvantages: Bamboo may be weakened by termites and
fluids, not easy to clean, slippery when wet.

U.2. Woven Bamboo Lined Pit
Circular woven bamboo.

Advantages: Applicable to loose soil as pit can be
retained stable.
Disadvantages: Bamboo weakens in humidity
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S.3. Palm Stem Superstructure
Frame made of wood or wooden poles, wall made of palm
stem, and roof made of palm leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Palm stem easily decays in humidity and in
rainy season.

P.3.Wooden Pole Slap
Wooden pole, plastic, and slab made of wooden poles.
Wooden footrest and cover.

Advantages: Can be self made, good rigidity.

Disadvantages: Costly if wooden poles need to be bought;
wooden poles decay in humidity or
with water spillage.

U.3. Pole Lined Pit
Pole bound together to retain the pit wall.

Advantages: Provides stability in loose soil.

Disadvantages: Applicable only where wood is available at
no (or low) cost. Poles decay in humidity.
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S.4.Theb Superstructure
Wooden frame with wall and door made of bamboo or reed
Theb mat. Roof made of palm leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Frequent maintenance Theb in the wall
and palm leaf in the roof is required.

P.4.Wood Slap
Wooden platform. Wooden cover.

Advantages:  Can be self made, durable.

Disadvantages: Occasional repairs and maintenance
required, wood may be weakened by
termites and fluids. Not easy to clean.

U.4. Poles and Concrete Lined Pit
Wooden poles are circularly bound together. Concrete ring on
top of the pit with 2/3 of the height embedded in the ground.

Advantages: Loose topsoil and subsoil can be retained.

Disadvantages: Applicable only where wood is available at
no (or low) cost. Poles decay in humidity.
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S.5. Clay Superstructure
Wooden or bamboo frame with wall made of clay mixed
with cow dung and dry straw. Roof made of palm leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Frequent repair and maintenance
required, rough walls trap dust and not
easy to keep clean.

P.5. Round Concrete Slap
Concrete Slap which is available in market. Wooden cover.

Advantages:  Water resistant, long lifespan.

Disadvantages: Costly, heavy, some mason skill required,
usually not self made.

U.5. Concrete Lined Pit

Three or more concrete ring up to required depth. Holds

in ring for fluid soakaway. Cheapest and best option for a
single household are three rings of 1m in diameter. 0,80 min
diameter rings are cheaper per unit but more expensive per
storage volume.

Advantages: Suitable for all soil and high ground water
table, long lifespan.

Disadvantages: Costly, heavy, certain skills required to put
the lining.
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S.6. Leaf Mat Superstructure
Wooden frame with wall and roof made of leaf.

Advantages:  Can be self built, medium lifespan.

Disadvantages: Frequent repair and maintenance of wall
required.
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P.6. Rectangular Concrete Slap with Footrest
Concrete Slap and footrest. Wooden cover.

Advantages:  Water resistant, very durable, easy to keep
clean, footrest keeps use’s feet out of
liquid on slab .

Disadvantages: Costly, heavy, some mason skills required.

U.6. Brick Lined Pit. %
Brick lined pit. Other materials such as stone which are avail- i P =

able at low-cost at some areas can be also used instead of
brick.

[
Advantages: Suitable for all sails and high ground water 4 ?
table I !

Disadvantages: Costly, takes a while to build, skilled mason
needed
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S.7. Leaf Mat Superstructure
Wooden frame, leaf walls and roof.

Advantages:  Can be self built, medium lifespan.

8

Disadvantages: Frequent repair and maintenance of wall
required.
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P.7. Ceramic Pan and Concrete Slab

Concrete slab with embedded squat pan and space for build-
ing water tank in the future. It is generally available in the
market.

Advantages:  Water resistant, very durable, reduce smell,
and easy to clean. / ] 1 T B

= _""-.

Disadvantages: Costly, heavy, usually not self made.

U.7. Concrete Lined Offset Tank

Cheapest and best option for a single household are three
rings of 1m in diameter. 0,8m in diameter rings are cheaper
per unit but more expensive per storage volume.

Advantages:  Can be built local skills. Can be used
for many years depending on depth and
soil type. Suitable for all soils and high
ground water table. Pit can be emptied
through hole in cover. Can best be built
with alternating-double pit, to allow the
feaces to decompose before emptying .

Disadvantages: Costly, more complex design requires good
skill level for construction, when the pit is
full, the wet sludge requires safe disposal
(it will contain fresh stools when used with
asingle pit only).
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S.8. Bamboo Superstructure
Wooden frame with bamboo wall and leaf roof.

Advantages: Can be self build, can be walled or roofed
with other similar materials, lasts longer
than leaf type walls.

Disadvantages: Occasional repairs and maintenance
required, bamboo weakened by termites
and humidity.

P.8. Pan Slab and Tank
Concrete slab, ceramic pan and smell concrete water tank.

Advantages: Convenient, familiar to many people,
strong design, easy to keep clean.

Disadvantages: Costly, requires builders skills, slippery
when wet, Concrete can retain smell of
urine. Mosquitoes can breed in water tank
unless well covered.

U.8. Brick Lined Offset Tank
Brick lined single pit with concrete cover.

Advantages: Can be used for many years depending on
depth and soil type. Suitable for all soils
and high ground water table. Offset pit
can be emptied through hole in cover.
Can be upgraded to double-pit design later.

Disadvantages: High cost, more complex design requires
good skill level for construction. Not suit-
able for flooding areas. when the pit is full,
the wet sludge requires safe disposal
(it will contain fresh stools).
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S.9. Leaf and Zinc Superstructure
Wooden frame, leaf walls and zinc roof.

Advantages: Reasonable cost with the availability of
local materials and can easily be built. Easy
to repair. Can use a leaf roof too and lower
the cost.

Disadvantages: Costly, frequent repairs and maintenance
required.

P.9. Ceramic Pan, Tiled Slab and Tank
Concrete slab with tile, ceramic pan and concrete water tank.

Advantages: Convenient, and familiar to many people,
lasts a long time, easy to clean. Glazed tile
does not retain smell of urine.

Disadvantages:  Requires builders skills to construct, high
cost, can become slippery when wet,
Mosquitoes can breed in the water tank
unless well covered.

U.9. Double Lined Pit
Double lined concrete pits, concrete cover,
connected by pipe (one offset, one not).

Advantages: Can upgrade a single direct pour-flush
to this double system. Can provide extra
surface area for infiltration better than
single lined pit. Can last a very long time
depending on depth and soil conditions.

Disadvantages: Costly, complex design. Non-offset pit
hard to empty. In areas with high ground-
water table pit contents stays wet, even
after a long time. Not suitable for areas
that flood.
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S.10. Zinc Superstructure
Wooden frame, zinc walls and roof.

Advantages: Lasts a long time, convenient, quick and
easy to build with low skill level.

Disadvantages: Occasional maintenance required, high
cost. Zinc rusts if in regular or frequent
contact with water.

P.10. Ceramic Pan and Toilet Seat and Water Tank
Concrete and ceramic pan, ceramic toilet seat and water
tank that provide a lot of benefits--defecating, washing, and
taking bath etc.

Advantages: Convenient, and familiar to many people,
easy to clean. Can be a cheaper option
than a squatting pan in conditions of
temporarily high water tables. Reason is
that goose neck/ water seal is integrated
into the toilet and is located above ground.
The goose neck of a squatting pan is nor-
mally located underground, which makes it
necessary and expensive to raise the entire
floor.

Disadvantages: Requires builders skills to construct,
high cost, can become slippery when wet.
Mosquitoes can breed in the water tank
unless well covered.

U.10. Alternating Twin Offset Tank
Double offset lined concrete pits with concrete covers
connected to the pan via a “Y" junction (not shown).

Advantages: Offset pits easy to empty. Alternating =
system ensures long operation, safe -
handling of unused pit contents (after
leaving>1 year). Can be constructed as
upgrade of single offset pit.

Disadvantages: More complex and expensive to construct,
not suitable for flooding areas. High
groundwater table areas prevent drying
out of pit contents.
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S.11. Wooden Superstructure
Wooden frame, wooden walls with zinc roof.

Advantages: Can be used for a long time, can easily be
built with local skills.

Disadvantages: Costly, occasional repairs and maintenance
required, wood may be weakened by
termites and fluids.
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S.12. Brick Superstructure
Brick walls, tiled floor and zinc roof.

Advantages: Very strong and durable, can be adapted
to suit disabled access (e.g: hand support
rails).Requires very few repairs if built well.

Disadvantages: Costly, takes up much space, requires
trained builders to construct.
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Chamber Box
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Figure 1: Chamber Box
Concrete made chamber box with a hole that connect to the offset

tank through a pipe.

Advantages:  Strong design, low cost, can reconnect to the
replaced offset tank, available at the ez-latrine shop.

Disadvantages: Chamber box mould required. Mould is available on
the markets in Phnom Penh.
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Figure 2: Chamber box connects to the concrete
Lined Offset Tank

In the picture, the chamber is installed with the slab
and pan. The chamber box’s hole is connected to the
offset tank throuh the pipe.
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Planning for getting a nice, reliable and long life la-
trine in 3 years for your family
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If you have some money, you can build a latrine by using simple components such as (1) pan, slab,
rings, and a leaf house. You can upgrade your latrine next year when you save more.
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At year 1st, you can build the latrine without having to spend
a lot of money because you only need to buy necessary com-

_ ponents of the latrine and a tatch house which is cheap. You
can buy these components at the latrine selling shop. You

can also request the shop to build this latrine for you. So now,
with some money, your family can have a latrine to use.

Note: For the slab, you should keep some empty space so that
you can upgrade by building an additional water tank when
you have saved more money next year and please build the
pit slightly aside, so that it becomes easy to upgrade to an
alternating twin pit system, whenever you wish to do so.
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In year 2nd, you can upgrade your latrine that was built in year 1st by building an additional water tank
next to the slab, which make your life more convinient and decent.
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At this year 2nd, you can build an additional water tank
to the existing toilet with money that you have saved.
Now, your family has a latrine and a water tank to use
and shower that make lives more convinient than be-
fore.
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In year 3rd, as you have some more money, you can upgrade the latrine by buildig a nice house from
cement. Now you have a beautiful latrine as other decent families in your village in just 3 years.
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At this year 3rd, you can use the money that you save to

build a nice roof and toilet room that made form ce-
ment with high quality so you can use it for a long time.
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Part 1V
Adaptations of Basic Latrine Designs
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Figure 1: Overview Drawing Ventilated Improved Pit (VIP) Latrine
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Adaptations of Basic Latrine Designs

There are various ways in which a latrine can be upgraded. A few are outlined below.

1. Simple Dry Pit Latrine: Very basic latrines (for example a bamboo slab with hole and plastic sheet for superstructure) can
be upgraded step by step through the addition of a more durable slab and superstructure. Further upgrades can be made
as funds become available (for example, replacing a leaf roof with a zinc roof). The most important point is to start using any
type of latrine, and to improve slowly over time.

2. Ventilated Improved Pit (VIP) Latrine: A VIP latrine is a special type of dry pit latrine. There are 3 differences with the
regular dry pit latrines shown in this booklet: (1) the inside of the superstructure is dark: (2) there is no cover on the squat-
ting hole, and (3) a large diameter (>100 mm) pipe with mosquito screening on the top is used on the outside. Because the
superstructure is dark, files in the pit only see the light that comes through the pipe, and they fly towards it. Because of the
screen, they cannot escape. Air flowing into the pit and out of the pipe carries away smells.
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Figure 2: Example of high Groundwater Table Latrine
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3. High groundwater table latrine: Any latrine can be adapted for use in an area with high ground water table. High
groundwater levels are a problem because the solids in the pit form a layer of scum that floats on water. As the water table
rises in the wet season, this scum comes out through the squatting hole (in a dry pit latrine) or through the tank cover (in a
wet pit latrine). The basic solution to this problem is to raise the pit using the soil from the excavation. The minimum below
ground depth depends on the amount of water used in the pit and the permeability of the soil. The raised portion of the pit
can be surrounded by a mound of soil. Raised pits can be used in combination with any other type of pit latrine (VIP, pour
flush double pit).

Raised pits should normally be lined, and in general the construction will be more expensive than that of a latrine which does
not need to be raised.

The picture shows a latrine that is raised a lot. Dependingon the local situation, the pit may need to be raised by a lot or a lit-
tle. Steps can be made of bamboo, wood or concrete , depending on availability and costs . In the design and construction,
pay attention to any users with special needs that use the latrine (elderly people, pregnant women, disabled people). Small
adaptations may be needed to allow them to use the latrine also (e.g a banister next to the steps). Examples are provided
later in this section.
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Figure 3 : Example Drawing Flooding Wet Pit Latrine Design.
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4. Latrine for flooding areas: Areas that flood during the rainy season need a special approach. A pit can still be
constructed, but above ground, it should be connected to a slab and pan by a number of concrete rings and pipe. The
number of concrete rings and the length of pipe will be changed according to level of water during the flood. Since the pit
will fill completely during the flooding, the only “usable” area of the tank will be the part extending above flood level. The
superstructure needs to be raised further above this, with a pipe connecting the squat above this. Although a “dry” latrine
(i.e. an open hole) is possible, availability of water is not usually a problem in flooding areas, and water-based latrine are
common. A flooding wet pit latrine is more expensive than other types of latrine, and building materials may be weakened
from being submerged in water. Emptying a latrine like this is not straightforward, and consequences of bed workmanship
(toppling, shifting rings) can be very unpleasant. Not to be constructed without specialist advice.

Figure 3 shows a toilet with wooden frame, wooden walls, the bridge connecting from the slab to the houses and zinc roof.
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5. Latrines for people with special needs: Any latrine can be adapted for users with special needs. There include elderly
people and people with disabilities (such as landmine victims). Things to consider are:
« Approach. Including an access ramp can help people in a wheelchair. A banister (railing) can help people who need
support or who cannot see well. Steps may be more convenient than a ramp for people on crutches.
« Access. Wheel chair users will need a larger superstructure and a larger door. The ability to maneuver or turn a wheel
chair should be considered. Blind people may need a way that helps them find the door and the squatting hole.
« Use. Special assistive devices, including adapted chairs, hand grips etc. may be required for people with special needs.

A full description of all possible adaptations is outside the scope of this manual. The important is things is to think about
users with special needs, and to discuss with them what you can do to make the use of facilities easier for them. The drawings
on the following pages show some general ideas. More detail can be found in Water and sanitation for disabled people and
other vulnerable groups written by Hazel Jones and Bob Reed and published by WEDC in 2005.
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Figure 4: Superstructure for Latrine Equipped with Steps and Handrails.
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The step with handrail is suitable for frail
or elderly people and users on crutches.
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Figure 5: Latrine with WHeelchair Ramp and Handrails
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The ramp with handrail is suitable for
wheelchair users.
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Figure 6: Toilet with Wooden or Bamboo Handrails for Frail and Disabled Users
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The support handrails are suitable for frail or elderly
people. Support handrails are made of low-cost locally
available materials such as wood and bamboo.
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Figure 7: Wooden Chair for Adapted Latrine
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The adapted chair is suitable for frail, elderly, and
disabled users.
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Figure 8: Adapted Seat and Supports for Users with Special Needs
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Handrails are suitable for frail, elderly, and
disabled users.
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